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Parte V Instalações Trans-fronteiriças 
 
Capítulo 1  Instalações Fronteiriças e de Controlo Moçambique-

Malawi 

1.1  Actual estado de trânsito trans-fronteiriço entre Moçambique e Malawi 

Malawi é o país de interior que é localizado cavando dentro de norte de 
Moçambique e ambos países são adjacentes em várias fronteiras. Devido a sua 
localização geográfica, vários tipos de trânsito passam por fronteiras de 
Moçambique. 

Para a importação e exportação de Malawi com os países estrangeiros, porto de 
Beira e porto de Nacala em Moçambique e o porto de Durban principalmente 
são usados como portos principais e as rotas de transporte penetram o território 
de Moçambique. Principais mercadorias e produtos importados pelo Malawi são 
combustível, sal, trigo enquanto mercadoria exportada são tabaco, açúcar, chá, 
café e algodão. A estrada domina como meio de transporte mas a linha-férrea é o 
meio mais importante para aceder ao porto de Nacala. 

Além de mais, o trânsito transfronteiriço entre os dois países não incluem apenas 
a importação e exportação mas também o trânsito de mercadoria a outros países 
via Moçambique ou Malawi, ou transportar mercadoria via Malawi para 
transporte doméstico de Moçambique, que se designa "Em trânsito". 

O processo de desalfandegamento na fronteira é apontado como um 
constrangimento para o transporte internacional. Considera-se que encurta o 
tempo de desalfandegamento na fronteira pode contribuir para a competitividade 
dos países vizinhos. 

Para o estudo de melhoramento do posto fronteiriço como OSBP, a equipa de 
estudo realizou uma pesquisa para compreender a condição actual do trânsito 
transfronteiriço e controlo de fronteira. 

 

 

 

 

 

 

 
Figura 1.1.1 Principais Rotas de Transporte na Fronteira de Moçambique 
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Tabela 1.1.1 Tendência de Tráfico Trans-fronteiriço via Moçambique 

Fronteira            Fronteira            Porto  
Moçambique Malawi Moçambique Estrangeiro

1 Importação de Malawi     
2 Em transito via 
Moçambique 

    

3 Em transito via Malawi     
4 Exportação para Malawi     
5 Em transito via 
Moçambique 

    

6 Em transito via Malawi     

Tabela 1.1.2 Tendência de Tráfico Trans-fronteiriço via Malawi 

Fronteira            Fronteira            Porto  
Moçambique Malawi Moçambique Estrangeiro

1 Importação     
2 Em transito via Malawi      
3 Exportação     
4 Em transito via Malawi     

1.2  Fronteira entre Moçambique e Malawi 

1.2.1 Fronteira de Malawi 

Existe 6 principais fronteiras entre Malawi e Moçambique incluindo postos 
fronteiriços de Mandimba que é a fronteira-alvo e estudado para o 
melhoramento como uma paragem única (OSBP) neste projecto. A fronteira de 
Zobué – Muanza, sudoeste de Malawi, especialmente é concentrado pelo trânsito 
com destino de/para o porto da Beira em Moçambique e o porto de Darban na 
África do Sul. Por outro lado, o volume de trânsito na fronteira de Mandimba é 
menos que outras fronteiras uma vez que a estrada do lado de Moçambique 
encontra-se em mau estado. A fronteira de Entre Lagos é principalmente para a 
linha-férrea que liga o porto de Nacala e Blantyre, Lilongwe em Malawi. 

A equipa de estudo visitou 5 fronteiras incluindo 4 fronteiras com Moçambique 
(Chiponde, Muanza, Muloza, Dedza) e 1 fronteira com a Zâmbia (Mchinji) onde 
faz parte do Corredor de Desenvolvimento de Nacala. O tempo de operação, 
parque de estacionamento, instalações e procedimento de desalfandegamento é 
diferente em cada fronteira. A maior fronteira é a fronteira de Zobue-Mwanza, 
sudoeste de Malawi, e a fronteira de Songue com Tanzânia e fronteira de 
Mchinji com Zâmbia ocupam o segundo maior lugar. Depois de ter a estrada 
melhorada na província de Tete há 3 anos, o volume de trânsito na fronteira de 
Dedza-Calomue aumentou. Embora todas as estradas no Malawi que ligam as 
fronteiras são pavimentadas, as estradas a Mandimba e Milange em 
Moçambique são de terra batida, que causa menos tráfico nestas fronteiras. 

Abaixo segue o mapa de localização para a fronteira e o resumo das instalações 
de fronteira. 
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Figura 1.2.1 Mapa de Localização da Fronteira de Malawi 

Tabela 1.2.1 Resumo de Postos Fronteiriço de Malawi 

Nome no Malawi Chiponde Muanza Mchinji Muloza Dedza 

Nome em Moçambique Mandimba Zobué (Zâmbia) Mulange Calomue 

Localização 60km de 
Mangochi 

70km de 
Blantyre 

90km de 
Lilongwe 

80km de 
Blantyre 

85km de 
Lilongwe 

Distancia entre as 
fronteiras 

1km 3km 200m 300m 150m 

Hora de abertura 6-18 6-21 
24hours 

(6-18 
Camiões) 

6-18 6-18 

Taxa de portagem 
arrecadada por 

Alfândega RFA RFA Alfândega RFA 

Báscula Não Sim Sim Sim Não 

Equipamento de 
Inspecção 

Não Não Não Não Não 

Parqueamento Não Sim (150) Não Não Não 

Volume Mensal de
Tráfico 

1000 9000 3000 2000 3000 

Nos. de Agentes 6 Acima 20 8 4 - 

Nos. Seguradoras - 3 2 1 - 

Alfândegas - 49 11 9 13 Nos. de 
pessoal 

Migração 6 18 14 6 - 

Alfândegas Sim Sim Sim Sim Sim Alojamen
to 

Migração Sim Sim Sim Sim Sim 

Chiponde

Muloza

Mwanza

Dedza

Mchinji 

Nayuchi

Blantyre

Lilongwe
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(1) Chiponde 

A fronteira de Chiponde com Moçambique é localizada a 60km na parte oriental 
de Mangochi, sul de Lago Malawi. O portão de fronteira está próximo a estrada 
nacional e o principal gabinete da fronteira que e o edifício para os agentes das 
alfândegas e as seguradoras funcionam nas instalações da fronteira. Como não 
existe nenhum parque de estacionamento público, os veículos entrando no 
Malawi estacionam no terreno da escola ao lado do gabinete principal enquanto 
os veículos saindo de Malawi estacionam ao longo da estrada nacional. O lado 
oposto das instalações de fronteira tem um espaço aberto, mas os fornecedores 
agacham-se e o mercado abre-se em todos os domingos.  

O tempo de processamento para desalfandegamento é geralmente curto devido a 
pequeno volume de trânsito. Normalmente leva mais ou menos 1 hora para o 
caso de importação com pagamento de imposto na fronteira e 30 minutos para a 
exportação ou trânsito. 

 

 

 

 

 

 

1.Estrada Nacional em frente da 
Fronteira 

2.Gabinete Principal da Fronteira 

(2) Muanza 

A fronteira de Muanza, 5km de povoado de Muanza, é localizado na estrada 
nacional cerca de 70km de Blantyre ao oeste, liga com Zobué na Província de 
Tete em Moçambique. A fronteira, que é muito maior que as outras fronteiras no 
Malawi, consiste de edifício principal de dois andares, estacionamento, armazém, 
instalações de inspecção, clínica, Báscula, escritório para a Autoridade de 
Estrada e Administração de Fundo de Estrada, banco, escritório de DTI (Instituto 
de Dados Comerciais), escritório para o Ministério da Agricultura e o balneário 
público com uma taxa ao utente. O escritório das alfândegas está dividido em 
cinco secções de acordo com as tarefas como se mostra na tabela abaixo. Existe 

Gabinete 
Principal

Gabinete 
anterior 

Escola 

Agente de 
seguro 

Lojas 

Moçambique 

Mangochi Blantyre 

Gate 

①

②
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2 portões em ambos lados da fronteira além do portão ao lado do edifício 
principal. Muitos escritórios de contentores para os agentes e as seguradoras são 
colocados em frente do portão do lado de Malawi. O cumprimento entre as 
fronteiras é aproximadamente de 3km e o limite é acima de 500m do portão da 
fronteira de Moçambique. Existe casas e lojas na área da fronteira do Malawi até 
ao limite. Para além dos camiões transportando mercadoria, os autocarros 
internacionais e muitos carros importados são incluídos como trânsito 
transfronteiriço. Toda mercadoria dos passageiros dos autocarros internacionais 
é descarregada para se declarar às alfândegas. 

Para o processo de desalfandegamento, o tempo necessário de processamento 
para a importação é de pelo menos 3 horas por causa de grande volume de 
trânsito. Em caso da falta de documentação necessária e inspecção de 
mercadoria, às vezes leva mais de 1 dia. 

Tabela 1.2.2 O papel de cada secção na fronteira de Muanza 

Secção Papel 

Gabinete de 

verificação 

Confirmação final dos documentos das alfândegas 

Gabinete de Face Bet Procedimento para Exportação, Autorização de Importação 

Temporária (TIP), Autorização de Exportação Temporária 

(TEP) 

Gabinete de Transito Procedimento de transito 

Gabinete de 

passageiro 

Procedimento alfandegário para passageiro dos autocarros 

Gabinete de Inspecção  Inspecção de Mercadoria 

 

 

 

 

 

Foto-1 Gabinete Principal Foto-2 Gabinete de Inspecção 

Gabinete 
Principal

Banco DTI WC 

Agente, de 
seguro 

acamp
ament

Inspecção Armazém

Clínica 

Lavatório 

Báscula Casas 

Parqueamento  

Portão 

Portão 

Portão 

acamp
ament

Blantyre Moçambique 

①

②

② ④
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Foto-3 Parqueamento Foto-4 Descarregamento para 
declarar às alfândegas 

(3) Mchinji 

A fronteira de Mchinji com Zâmbia dista a 90km de Lilongwe a oeste e 12km de 
povoado de Mchinji. A actual fronteira foi construída em Outubro, 2006 e a 
fronteira anterior dista a 3km do povoado que actualmente é usado como a 
acomodação para o pessoal das alfândegas. 

O escritório principal da fronteira situa próximo do portão onde funcionam os 
serviços das alfândegas e migração. O estacionamento para 10 carros de 
passageiro em frente do escritório principal mas não existe nenhum parque de 
estacionamento para veículos, os camiões estacionam ao longo da estrada 
principal. Existem alguns contentores e pequeno edifício para agentes 
seguradoras a volta da fronteira. É apenas 200m à fronteira da Zâmbia e a 
báscula para Zâmbia está localizada entre as fronteiras. A báscula e o escritório 
da Autoridade de Estrada, que tem a responsabilidade de arrecadar a taxa de 
portagem, estão ainda do lado do anterior fronteira. 

O tempo de processamento para desalfandegamento é geralmente curto devido 
ao pequeno volume de trânsito. Normalmente leva cerca de 1 hora para o caso 
de importação com pagamento de impostos na fronteira e 30 minutos para a 
exportação ou trânsito. 

 

 

 

 

 

 

Gabinete 
Principal Agente 

Agente 
Seguradora Lojas 

Báscula 
(Zâmbia)

100m 

Portão 

Portão 

Lilongwe 

Zâmbia 

①

②
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Foto-1 Escritório Principal da Fronteira Foto-2 A volta do Portão 

(4)Muloza 

A fronteira de Muloza com Moçambique dista 80km de Blantyre ao leste. O 
tamanho da fronteira é quase o mesmo com a fronteira de Mchinji. Existe uma 
aldeia ao redor da fronteira com muitos residentes que atravessam a fronteira 
livremente com passagem de fronteira que é emitida pelas alfândegas. Os 
contentores para os agentes e as seguradoras também são colocados na aldeia. 
Como não existe nenhum estacionamento para o público para grandes veículos, 
os camiões estacionam no espaço largo ao longo da estrada com os mini-buses. 
A báscula dista 1km da fronteira em direcção a interior. O limite entre os dois 
países está no rio que passa no meio do cumprimento de 300m de intervalo da 
fronteira. 

O tempo de processamento para desalfandegamento é geralmente curto devido 
ao pequeno volume de trânsito. Normalmente leva cerca de 1 hora para o caso 
de importação com pagamento de impostos na fronteira e 30 minutos para a 
exportação ou trânsito. 

 

 

 

 

 

 

Foto-1 Gabinete Principal da Fronteira Foto-2 A volta do Portão 

Gabinete 
Principal

Policia 

Casa Agente 
seguradora 

casa, lojas 

Portão 

Portão 

Moçambique 

Blantyre 

①

②
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(5)Dedza 

A fronteira de Dedza é localizada 85km a sul de Lilongwe e 500m da estrada 
nacional nr. 1. A fronteira é menor que as outras fronteiras e o escritório 
principal tem um pequeno espaço que pode albergar algumas pessoas. Em vez 
do estacionamento de público, existe um espaço aberto suficiente em frente do 
escritório principal em que muitos camiões estacionam para desalfandegamento. 
Existe aproximadamente 10 contentores a volta do posto da fronteira para os 
agentes, as seguradoras e escritório para Administração de Fundo de Estrada.  

O número suficiente de instalações e pessoal não é aumentado para lidar com o 
crescente volume de trânsito. Geralmente leva cerca de 3 hora para o caso de 
importação com pagamento de imposto na fronteira e 1 hora para a exportação 
ou trânsito. 

 

 

 

 

 

Foto-1 Gabinete Principal da 
Fronteira 

Foto-2 Em frente do Gabinete 
Principal 

1.2.2 Fronteira de Moçambique 

A equipa de estudo visitou 4 fronteiras (Mandimba, Zobué, Mulange, 
Entrelagos) em Moçambique. O tamanho de todas as fronteiras é quase o mesmo, 
embora o volume de trânsito em cada fronteira é diferente. A fronteira Entre 
Lagos, principalmente é usada para a linha-férrea. Abaixo segue o mapa de 
localização da fronteira em Moçambique e o resumo das fronteiras. 

Gabinete 
PrincipalPolicia 

RFA 

Agente 

Espaço aberto

Portão Portão 

Moçambique 

Lilongwe 
① ② 
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Figura 1.2.2 Tendência trans-fronteiriça na fronteira de Moçambique 

(1)Mandimba 

A fronteira de Mandimba, que é o objecto para o melhoramento como OSBP 
neste estudo, é localizada a 4km do povoado de Mandimba na Província de 
Niassa. A fronteira abre às 6 de manhã para os 365 dias por ano e tem 5 oficiais 
alfandegários. A estrada de povoado de Mandimba à fronteira em lado de 
Malawi ainda não está pavimentada, então, a condição de estrada é 
consideravelmente áspera. O escritório da fronteira alberga serviços aduaneiros e 
de imigração e empresa de seguros que vende seguros contra terceiros. O actual 
escritório principal é construído aproximadamente há 10 anos e gabinete anterior 
ainda serve para acomodação próximo do povoado. As casas para os oficiais das 
alfândegas estão atrás do escritório principal, mas nenhum estacionamento para 
o público para visitantes está disponível. O limite está no rio no meio de terra 
sem ninguém que é a área entre duas fronteiras. 

Como o volume de trânsito é muito baixo devido à condição da estrada, não leva 
muito tempo para atravessar a fronteira. Em caso da importação, leva meia hora 
no máximo. 

  

Foto-1 Escritório principal da 
fronteira 

Foto-2 Dentro do escritório 
principal 

Mandimba

Zobué 

Mulange

EntreLagos
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(2)Zobué 

A fronteira de Zobué dista 120km da cidade de Tete na Província de Tete, 
Moçambique. O volume de trânsito é acima de 300 veículos por dia. Comparar 
com a fronteira de Muanza de lado de Malawi, o tamanho da fronteira de Zobué 
é muito pequeno. Existe escritório principal, alguns contentores para a ANE, as 
seguradoras e casas a volta do posto fronteiriço mas nenhum espaço para o 
estacionamento público. Uma vez que a inspecção de mercadoria é conduzida 
para mercadoria acima de US$1500 no escritório provincial em Tete, não é 
executada na fronteira. O espaço limite é de 500m da fronteira de Zobué. 

Na báscula, 5km em direcção ao interior, mede-se a carga de eixo do veículo. 

 

 

 

 

 

Foto-1 Escritório principal da fronteira Foto-2 A volta do Portão 

(3)Mulange 

A fronteira de Mulange dista 1km da Vila de 
Mulange a Oeste. A fronteira tem apenas o 
escritório principal, 2 contentores para as 
seguradoras e parqueamento para veículos 
pequenos. A báscula não é instalado e o oficial 
da ANE arreccada a taxa de portagem, de 
100US$, do motorista de veículo pesado cujo 
o peso excede a 3,5 tonelada. Uma vez que a 
estrada da Vila de Mulange a Mocuba nao é 
pavimentada, o volume de trânsito é reduzido. 

(4)Entre Lagos 

A fronteira de Entre Lagos é localizada a 50km (30min.) de Mecanhelas ao 
longo de R721, que é uma estrada não pavimentada mas comparativamente bem 
desenvolvido, ao norte. Esta fronteira é principalmente para linha-férrea e a 

Escritório principal da fronteira

Escr. principal 

ANE  Seguradora 

Lojas Casas 
Malawi Tete ① 

②
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estação é localizada em ambos os lados dos dois países. Uma unidade de linha-
férrea contém aproximadamente 20 vagões e leva quase uma hora para 
declaração nas alfândegas. Regularmente, funciona uma unidade de linha-férrea 
por dia. 

O número de vagões atravessando a fronteira é de 390 de Moçambique a Malawi 
e 102 vagões de Malawi a Moçambique (25 deles a Nampula) durante o mês de 
Abril de 2009. Note que uma vez que o número de vagões de transporte de 
cargas é apenas contado, há lacuna em cifras. 

A mercadoria importada, principalmente é composta por sal, fertilizantes, diesel 
e carga geral enquanto que a mercadoria exportada é composta por açúcar, soja e 
madeiras. Alguns vagões carregando batata e madeira vão a Nampula. Devido à 
falta de locomotivas no Malawi, o vagão chegado no dia anterior é retido pelo 
menos um dia. 

O número de veículos que atravessa é reduzido por exemplo; 10 – 20 por dia 
(Jan:18, Fev: 12, Março: 24,Abr: 35) e algumas bicicletas às vezes atravessa. 
Nenhum veículo de carga e reboque atravessou este ano. 

 

 

 

 

Foto-1 Escritório principal da fronteira Foto-2 A volta do Portão 

1.3 Fronteira e Sistema de Controlo da Fronteira 

1.3.1 Sistema de Controlo da Fronteira no Malawi 

(1) Controle das Alfândegas 

A Autoridade Tributária de Malawi (MRA) administra o controlo das Alfândega 
sob Decreto das Alfândegas e Imposto e os oficiais de MRA são alocados para 
lidar com o trabalho alfandegário em cada fronteira. O tamanho das fronteiras e 
procedimentos são diferentes em cada fronteira. Abaixo apresenta-se o 
procedimento básico para as alfândegas. 

 Procedimento de desalfandegamento 

Gate 

Escritório (CDN) 

Linha-férrea 

Escritório principal 
Escritório(Linha-
férrea) 

Escritório principal 
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Geralmente, os despachantes lidam com os procedimentos a favor do importador 
e exportador. Note segundo o Decreto das Alfândegas é obrigatório que o 
despachante declare a mercadoria importada cujo seu valor é acima de 2,000US$. 
Abaixo segue o fluxo de procedimentos de desalfandegamento para importação, 
exportação e trânsito. 

Tabela 1.3.1 Fluxo de Procedimento de Importação 

Depois da chegada na fronteira, os motoristas pedem que o despachante 
prepare os documentos para desalfandegamento. 

Os dados dos documentos de desalfandegamento em "ACYCUDA++" e o 
seu resultado é submetido à janela das alfandegas. Os motoristas 
procuram se informar se pagam o imposto na fronteira ou no armazém de 
terminal de mercadorias. 

O pagamento da taxa de processamento e Autorização de Importação 
Temporária (TIP) para o carro registado no estrangeiro 

Em caso de pagamento de imposto 
na fronteira.  

Depois da confirmação dos 
documentos necessários, paga-se o 
imposto. 

Faz-se a inspecção de mercadoria 
para a carga que apresenta dúvidas 
nos documentos. 

 A ordem de reportar é emitida e o 
motorista deixa a fronteira. 

Em caso do pagamento do imposto 
no armazém de terminal de 
mercadoria  

Confirmação dos documentos 
necessários 

Ordem do reportar ou ATP é emitido 
e o motorista deixa a fronteira. 
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Tabela 1.3.2 O fluxo dos procedimentos  de exportação 

Depois da chegada na fronteira, os motoristas pedem que o despachante 
prepare os documentos de desalfandegamento. 

Os dados do documento de desalfandegamento são lançados em 
"ACYCUDA++" e o seu resultado é submetido à janela das alfândegas. 

O pagamento da taxa de processamento e Autorização da Exportação 
Temporária (TEP) para o carro registado no Malawi 

Depois da confirmação dos documentos necessários, a ordem de reportar é 
emitida e o motorista deixa a fronteira. 

Tabela 1.3.3 O fluxo de procedimentos de trânsito 

Depois da chegada na fronteira, os motoristas pedem que o despachante 
prepare os documentos de desalfandegamento. 

O pagamento da taxa de processamento e Autorização de Importação 
Temporária (TIP) para o carro registado no estrangeiro 

Depois da confirmação dos documentos necessários, o motorista deixa a 
fronteira.  

O pagamento do depósito ou escolta por oficial das alfândegas é 
necessário dependendo da mercadoria.  

O custo do depósito é equivalente ao imposto de importação. Depois de 
deixar o país, o dinheiro é reembolsado após o pedido.  

O custo de escolta é de 7,000KW/dia. O custo total é calculado baseado 
na estimativa do período de permaneça no país. 

 Inspecção de Mercadoria 

A inspecção de mercadoria não é realizada para todas as cargas. As cargas 
inspeccionadas são seleccionadas pelo oficial das alfândegas baseado no seu 
conteúdo. Apenas a inspecção visual é realizada uma vez que nenhum 
equipamento de scanner de Raio-X está disponível nos postos fronteiriços. A 
inspecção é conduzida no espaço aberto em frente do escritório principal 
exceptuando-se em Muanza onde o terreno de inspecção é construído nas 
instalações da fronteira.  

 Recolha de dados 

A MRA instalou em Outubro de 2007 "ACYCUDA++" como um dos programas 
para a recolha de dados. A informação aduaneira sobre a importação e 
exportação submetida pelos agentes é recolhida na sala de DTI que é localizado 
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ao lado do escritório principal. A MRA tem o plano para melhorar ACYCUDA + 
+ para recolher os dados de trânsito que não são recolhidos de momento. Todos 
os dados recolhidos são partilhados em rede com a sede e outras fronteiras. 

 Impostos 

O imposto de importação inclui Direitos, Imposto, Sobretaxa que é calculado 
baseado nas taxas estipuladas pelo Decreto das Alfândegas e Impostos. Alguma 
mercadoria tal como a carne fresca, verdura, milho, arroz e combustível são 
isentas de impostos. 

É possível pagar o imposto na fronteira ou na terminal de mercadoria. Em caso 
de pagamento na terminal, depois da emissão da "Ordem de Reportar" ou 
"Autorização de Prosseguir (ATP)" na fronteira, a carga é levado directamente às 
instalações do agente da mercadoria, designado "armazém de terminal de 
mercadoria" na cidade onde o oficial das alfândegas realiza a inspecção e o 
imposto é pago. Se a carga é descarregada ou é perdido antes do 
desalfandegamento, o pagamento de imposto é garantido pelo título do agente 
despachante. 

(2) Imigração 

Apenas leva alguns minutos para o controlo de passaporte que exige preencher a 
ficha. O apoio é dado para o imigrante que não pode entender inglês. Os 
imigrantes devem directamente ir ao escritório de imigração em Lilongwe ou 
Blantyre para adquirir o VISTO a menos que ele/ela o tenha na fronteira. 

 (3) Quarentena 

A partir de agora, a quarentena não é executada em qualquer fronteira. O 
Ministério da Agricultura confirma os documentos aduaneiros para a mercadoria 
agrícola tal como arroz, milho e trigo e emite a "Certidão de Fitossanitário”. 

 (4) Taxa de Portagem 

Sob tutela de Autoridade de Fundo de Estrada (RFA), a taxa de portagem é 
arrecadada dos veículos com matrícula estrangeira que têm o peso acima de 3 
tonelada. A taxa de portagem é deduzida pela distância ao destino baseado na 
tabela que abaixo segue. Na fronteira onde o pessoal de RFA não tem 
representação, a MRA recolhe a taxa de portagem em vez de RFA. 

Tabela 1.3.4 Taxa de Portagem 

Unidade: US$/100km         

 COMESA Moçambique Tanzânia 

Eixos múltiplos 15 28 16 

Até 3 eixos 8 28 8 

Autocarros 6 28 6 

(5) Limite de eixo de carga 

A Autoridade de Estrada é responsável pelo controlo de carga de eixo. As 
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básculas são instaladas em 4 fronteiras (Muanza, Dedza, Muloza, Mchinji) e em 
Balaka. O veículo sobrecarregado é exigido a distribuir a carga ou é imposta a 
taxa de sobrecarga. Uma vez que é só aceitável pagar a taxa de sobrecarrega na 
sede de RA em Blantyre, o camião é retido na fronteira quando for no fim-de-
semana. 

A tentativa para regular a limitação de eixo de carga está em progresso nos 
países vizinhos. Mas como a diferença da limitação de eixo de carga é marginal, 
a questão é insignificante. Para o camião atravessando a província de Tete, é 
necessário considerar a limitação de eixo de carga da ponte suspensa em Tete 
que está no processo de reabilitação.  

(6) Seguro Contra Terceiro 

É obrigatório para todos os veículos registados no estrangeiro obterem o seguro 
contra terceiro para Malawi. O seguro contra terceiro pode ser adquirido no da 
empresa seguradora na fronteira. 

Seguro de Cartão amarelo é o tipo de seguro contra terceira que é eficiente nos 
países da COMESA. Se o veículo tiver o Seguro de Cartão Amarelo, pode entrar 
no país listado no cartão de seguro sem qualquer seguro adicional. Mas apesar 
do acordo para o protocolo de Acordo de Cartão Amarelo, Moçambique não 
aceita o efeito de Seguro de Cartão Amarelo. Assim, o Cartão Amarelo não é 
eficiente para veículos registados no Malawi que frequentemente entram em 
Moçambique. 

A validade de seguro contra terceiro é de um mês a um ano. Embora o seguro 
com mais longa validade geralmente é mais barato, muitos transportadores 
compram o seguro com curta validade uma vez que os seus veículos passam por 
vários países. 

1.3.2 Sistema de Controlo na Fronteira em Moçambique 

(1) Regimes Aduaneiro 

 Os Regimes Aduaneiro para Desalfandegamento 

Vários regimes aduaneiros, que é, tipo de comércio transfronteiriço, estão em 
funcionamento para desalfandegamento aduaneiro e incluem: 

・ A importação para Uso Domestico (sujeito ao pagamento de impostos e 
taxas aduaneiras  

・ Exportação 

・ Importação Temporária (em funcionamento para Exibições, Reparações, 
Pendente para reexportação) 

・ Exportação Temporária (em funcionamento para reimportação) 

・  Trânsito 

・ Terminal Internacional de Carga para armazenamento temporária  

 Os Regimes de Desalfandegamento e Processo de Importação 
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・ Mercadoria importada a Moçambique pode ser despachada sob três regimes 
de desalfandegamento.  

・ Regime normal 

・ Regime abreviado  

・ Regime simplificado.  

Os regimes abreviados e simplificados são aplicados nas fronteiras. A 
mercadoria que é despachada sob o regime abreviado é alinhada com os 
princípios que norteia a declaração Alfandegária, que é mercadoria comercial 
cujo seu valor alfandegário não excede US$1.500.  

O regime simplificado é usado para desalfandegamento de mercadoria cujo valor 
não excede US$500. O regime normal é usado para desalfandegamento de 
restante mercadoria nos terminais.   

As declarações de importação são feitas em i) um Documento Único 
Simplificado (DUS) para o regime simplificado, ii) Documento Único 
Abreviado (DUA) para o regime abreviado, e iii) Documento Único Certificado 
(DUC) para o regime normal. 

(2) O Processo de Desalfandegamento 

 Processo Alfandegário de Importação sob o Regime Normal 

Para a mercadoria via terrestre, o processo de desalfandegamento começa na 
fronteira de entrada. O transportador declara a mercadoria às autoridades 
alfandegários na fronteira e um documento é emitida para o transporte da 
mercadoria, sob regime interno de trânsito, até ao terminal de carga. 

Após a chegada da mercadoria no terminal, o despachante do importador, dirige-
se às alfândegas, para proceder a declaração da importação numa forma de 
Documento Único (DU) ou Documento Único Certificado (DUC) para aquela 
mercadoria sujeita à inspecção antes do embarque. De acordo com a legislação 
actualmente em vigor, espera-se as que as declarações sejam emitidas 48 horas 
antes da chegada de mercadoria. 

A declaração será verificada para constatar se reúne os requisitos mínimos para 
apoiar documentos necessários. Se as alfândegas estiver satisfeitas, a declaração 
É "ACEITE" e lançada no sistema informático e designa-se um número e segue 
com o subsequente processo de desalfandegamento.  

Então uma nota de pagamento é emitida via um sistema informático com base 
no qual o despachante irá efectuar o pagamento na tesouraria. Depois de ter 
aceite a declaração, a mesma é enviada no processo subsequente onde e feita a 
reconciliação contra o memorando de manifesto de carga. Em caso da 
declaração de pré-desembaraço, será retida esperar pela chegada da mercadoria. 

Depois de ter feito a reconciliação, a declaração é enviada à secção de 
verificação e se adapta aos requisitos, é tirado do sistema com a emissão de 
"NOTA DE LIBERTAÇÃO". Desta etapa, o importador pode levantar a sua 
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mercadoria importada. 

 Processo Alfandegário de Importação sob o Regime Abreviado e 
Simplificada  

Desalfandegamento na fronteira implica o uso do regime abreviado e o regime 
simplificado. 

Todos os impostos e taxas para mercadoria acima de US$500 de DUS são 
sujeitos ao imposto na fronteira.  

A mercadoria estimada acima de US$1.500 deve ter emissão de um memorando. 
As cargas são colocadas sob selo e devem ser apresentadas às Direcções 
Provinciais das Alfândegas e estações nos terminais interiores de carga. O 
pagamento das obrigações e impostos é feito no terminal de carga e é daí 
despachada. 

(3) Capacidade de ICT  

A alfândega de Moçambique usa um sistema de informação designado Sistema 
de Gestão de Informação Comercial (TIMS). O TIMS é codificado em 
linguagem de programação designada Delphi e usa a base de dados de Oráculo. 
O TIMS é empregue na sede das Alfândega em Maputo e em 28 locais no país 
(registou em 2007). Cada Direcção Provincial das Alfândegas e o posto 
fronteiriço fica com uma cópia do software e base de dados, que é normalmente 
num servidor de um PC isolado. 

As funções do TIMS incluem a recolha da declaração, impressão de nota de 
pagamento, actualização de pagamento recebido, libertação de carga, base de 
dados sobre a tarifa, base de dados do importador/exportador, base de dados do 
camião e base de dados sobre a gestão de risco e base de dados sobre avaliação. 

No entanto, não existe nenhum módulo para capturar se a carga em trânsito tem 
o DU sobre a Estrada de trânsito preenchido manualmente e não lançados no 
TIMS. Não há nenhuma compilação de estatística de carga em trânsito do 
sistema. Mais ainda, é importante destacar que o processo de desalfandegamento 
em Moçambique, embora com o apoio de TI não contém registos manuais.  

(4)  Despachantes Aduaneiros 

A corretagem aduaneira é predominante no país para as transacções com as 
alfândegas. Nos pontos de fronteira, os agentes das alfândegas são estacionados 
para empreender requisitos de importação e procedimentos. A grande parte de 
todas as transacções de processamento de comércio é feita pelos despachantes.  

No sistema actual, o despachante prepara os documentos da declaração 
aduaneira e fichas. Isto normalmente é executado com recurso a um software 
desenvolvido para os seus próprios propósitos, que não é compatível com o 
actual sistema das alfândegas de TI e TIMS.  

O resultado final é os dados capturados pelos agentes das alfândegas em DU 
serão lançados de novo quando a declaração é submetida às Alfândegas, apesar 
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do facto de que havia tentativas de iniciar um teste piloto para a troca de dados 
electrónicos entre os dois softwares. 
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Tabela 1.3.5 Procedimento alfândegario na fronteira de Malawi 
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Capítulo 2  Controle e Fronteira de Mandimba 

2.1  Características da Área Fronteiriça de Mandimba 

2.1.1 Características Geográficas  

Dois postos fronteiriços, isto é, posto fronteiriço de Mandimba (Moçambique), 
posto fronteiriço de Chiponde (Malawi), fazem a áreas fronteiriça de forma 
juntos com 6,0 km da estrada não pavimentada através da terra de ninguém, que 
é área restringida para uso e aproveitamento da mesma, e liga os dois distritos 
pequenos de fronteira. 

O posto fronteiriço de Mandimba é situado a 4,0 km do centro do distrito de 
Mandimba no Oeste do sul da província de Niassa, que é uma das províncias 
menos povoada com fraca infra-estrutura, serviços e acesso ao mercado, 
enquanto que o posto fronteiriço de Chiponde é localizado no distrito de 
Mangochi na região sul de Malawi. Dista 1,8 km do posto de Mandimba. Existe 
a zona de terra ainda não utilizada ao longo de via de acesso entre os dois postos 
fronteiriços mas é a zona de ninguém.  

  
Figura 2.1.1   Característica Geográfica das áreas fronteiriças 

2.1.2 Característica Comercial 

A zona sul de Malawi fornece um mercado viável para produtos agrícolas do 
norte de Moçambique. Isto porque, a zona sul de Malawi é a mais populosa, o 
consumo é maior e é a região de fraca produção agrícola, enquanto a zona de 
Moçambique é a zona de terra fértil em culturas e longe das importantes áreas de 
consumo a sul de Moçambique.  

Resulta que o movimento transfronteiriço de mercadoria por comércio de grande 
escala tende a ser principalmente de Moçambique a Malawi. Particularmente 
nota-se que o milho, tabaco e outras culturas de rendimento são importantes 
produtos atravessar a fronteira via transportes terrestre, e que existe também um 
mercado dinâmico na zona de Entre Lagos (veja o Capítulo1) que é servido por 
transportes de linha-férrea de Nacala, Nampula a Malawi e vice-versa. 
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A área fronteiriça é distante de principais centros de consumo como Lichinga, 
Cuamba em Moçambique, Lilongwe, Blantyre no Malawi. No entanto, a 
densidade populacional é frequentemente mais alta que outras comunidades 
rurais e o nível de interacção transfronteiriça é também alto. As comunidades 
fronteiriças beneficiam-se de marketing fácil, uso de serviços e comércio de 
produção agrícola, bens de consumo através da fronteira de Mandimba-
Chiponde.  

As situações supracitadas têm estado a promover as actividades transfronteiriças 
não só para um comércio formal mas também o pequeno comércio informal na 
Fronteira de Mandimba-Chiponde.  

2.1.3 Interacções e Comunidades nas Áreas Fronteiriças 

Os meios de vida das comunidades na fronteira é fortemente dependentes nas 
interacções transfronteiriças que representam o pequeno comércio informal de 
cultura de rendimento e mercadoria fresca, cultivo transfronteiriço, uso de 
serviços públicos, recursos naturais e emprego.  

Na área, o pequeno comércio informal supera a falta do mercado dentro de 
Moçambique e proporciona uma saída importante para os produtores locais. Os 
bens de consumo (e serviços) podem ser comprados directamente no Malawi ou 
dos pequenos comerciantes locais transfronteiriços que também fazem negócio 
transfronteiriço entre os dois postos fronteiriços. Os produtos agrícolas tendem a 
ser vendidos a comerciantes que usam transporte terrestre via camiões a Malawi 
ou produtores/agentes que fazem um arranjo de bicicletas que são o meio 
principal de transporte para transportar a mercadoria além fronteira.  

O transporte de mercadoria informalmente vendida principalmente é feito com 
bicicletas. Os ciclistas são localmente contratados pelos agentes. Três ou quatro 
sacos de cultura no máximo por cada viagem são considerados como pequeno 
comércio ou para o consumo pessoal para se isentar de procedimentos formais 
de exportação e cobranças em Moçambique. Isto é uma fonte importante de 
sustento, tanto para ciclistas assim como os agentes que residem e forma 
comunidades locais na área. 

O mercado a céu aberto é permanentemente e temporalmente realizado ao lado 
da via de acesso assim como no interior das instalações da fronteira de Chiponde. 
Estas actividades comerciais vitais observadas na área demonstram que o 
sistema do comércio informal está bem desenvolvido e tem um grande número 
de participantes. 

2.1.4 Importância Estratégica no Desenvolvimento do Corredor Regional 

Além de servir para essas interacções nas áreas fronteiriças, espera-se que a 
fronteira de Mandimba-Chiponde também forme um nó do Corredor de Estrada 
de Nacala para desempenhar um papel importante como um portão internacional 
para o comércio formal transfronteiriço que liga a província de Niassa, a 
província de Nampula, que são do interior do porto de Nacala, a países do 
interior como Malawi, Zâmbia.  

O Projecto de Corredor de Estrada de Nacala é uma das mais altas prioridades da 
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estratégia para a região da Comunidade para o Desenvolvimento da África 
Austral (SADC) para infra-estrutura de edifícios multinacionais com vista a 
apoiar o crescimento económico e promoção da integração regional. O Projecto 
faz parte da Rede Regional de Estrada Principal da SADC (RTRN) Rota Número 
20.  

A primeira fase do Projecto foi aprovada em Junho de 2009, que abrange o 
melhoramento da Estrada Nampula-Cuamba (350 km) em Moçambique assim 
como a construção do desvio de Lilongwe (9,2 km) no Malawi, será co-
financiado pelo BAD e JICA, enquanto o Melhoramento da Estrada Cuamba-
Mandimba (160km), que completará uma ligação entre o porto de Nacala e as 
áreas fronteiriças em Moçambique, é listado na terceira fase do Projecto. 

Antecipar que a demanda em tráfico pode aumentar, e que as demoras na 
travessia de fronteira podem tornarem-se mais evidentes na sequência de 
melhoramento dos serviços de transporte rodoviário e ligação multinacional, é 
um amplo reconhecimento que esses postos fronteiriços de Mandimba-Chiponde 
irão ser classificados como um ponto de importância estratégica no Corredor em 
termos de trânsito transfronteiriço para reduzir os custos de transporte, e mitigar 
actividades ilegais tal como contrabandos.  

A construção ou melhoramento das instalações transfronteiriças tal como postos 
fronteiriços de Mandimba-Chiponde, fronteira de Mchinji-Chipata (Malawi-
Zâmbia) são também devidamente contemplados na terceira fase do Projecto.  

2.1.4 Terra de Ninguém 

A terra de ninguém situa ao longo da linha de fronteira entre os dois postos de 
fronteira e inteiramente restringe o uso de terra e ocupação da zona interior.  

As pesquisas e entrevista com os oficiais de controlo da fronteira resultam que a 
terra de ninguém implica a zona tampão intermediária estendendo em ambos os 
lados da linha fronteiriça, não toda terra cobre entre as duas linhas de controlo 
fronteiriço. Foi dito que a linha fronteiriça é posicionada centenas de metros 
distantes da linha de controlo da fronteira de Moçambique. Aí, não aparece 
marcação da linha física do limite para ambas as fronteiras e a terra de ninguém 
porém, de acordo com a mesma, todos agregados familiares no interior das 
linhas de controlo fronteiriço reside fora da terra de ninguém e eles são todos de 
Malawi, não Moçambicanos. 

A jurisdição de detalhes administrativos e a lei em termos de área medida, o uso 
de terra, ocupação está sob tutela do" Instituto de Mar e Fronteiras". Mais 
informação será recolhida deste Instituto para encontrar e confirmar as 
condições reais de uso de terra na zona de ninguém. 

2.2  Carga e Tráfico Trans-fronteiriço 

2.2.1 Fluxo de mercadoria (Fluxo de Veículos Comerciais) no Posto Fronteiriço de 
Mandimba 

O fluxo de mercadoria de comércio formal é classificado em três modalidades de 
controlo alfandegário isto é, i) importação, ii) exportação, e iii) trânsito. Na 
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fronteira de Mandimba, a carga de Trânsito actualmente mostra as viagens mais 
frequentes das três categorias e principalmente e usa camiões de reboque. 
Abaixo, resume-se as tendências recentes na Fronteira de Mandimba: 

 Exportação de Moçambique a Malawi é predominante à importação e 
aumentar nos últimos três anos. A mercadoria principalmente é composta 
por: milho, feijão, semente de Algodão  

 A importação de mercadoria com valor inferior (menos de US$500) é a 
maioria. A mercadoria principalmente é composta por: Bens diários de 
consumo 

 Carga em trânsito entre Niassa, a província de Nampula e a província de 
Tete via Malawi é notavelmente frequente e aumentou nos últimos três anos. 
A mercadoria principalmente é composta por: tabaco, cerveja, óleo da 
cozinha, Fertilizante, Milho, Feijão, semente de Algodão 

A seguir indicamos os registos alfandegários nos últimos três anos das três 
categorias que são fornecidas pela Direcção Provincial da Autoridade Tributária 
de Niassa e supostamente vice-versa na fronteira de Chiponde. Conforme 
anteriormente descrito, o pequeno comércio informal com recurso às bicicletas 
está notavelmente frequente mas não oficialmente registado nos registos das 
alfândegas devido à natureza do comércio.  

(1) Importação 

Baseado no valor da mercadoria, a importação é classificada em duas 
modalidades para procedimentos de desalfandegamento como abaixo de US$500 
e acima de US$500. O fluxo de mercadoria foi equilibrado nos últimos três anos. 
Os dados estatísticos de 2008 mostra que: 

 
- Total do Ano: 405 camiões  
- Média Mensal: 30 camiões equivalente a média de um camião por dia  
- Pico mensal: 56 camiões equivalente a 2 camiões ou menos por pico de dia 

1)  Importação de Mercadoria com o valor acima de US$500  

Mercadoria importada principalmente abrange bens de consumo diário (produtos 
plásticos, vestuário, peças para bicicletas) 

Tabela 2.2.1   Número do Montante de Importação de Bens acima de US$ 500 

 Fonte: Direcção Provincial da Autoridade Tributária de Niassa  

2) Importação de Mercadoria abaixo de US$500  

Mercadoria importada principalmente abrange produtos alimentares como (ovos 
frescos, arroz), produtos plásticos, vestuário. 85% da mercadoria tem como 
destino a cidade de Lichinga, 7% para Nampula e 5% para Cuamba. 

Ano Jan Fev Mar Abr Mai Jun Jul Ag. Set Out Nov Dez Total
2006 3 5 10 12 34 1 8 10 12 16 3 11 125
2007 5 10 10 6 14 8 9 5 1 15 3 2 88
2008 4 18 6 9 14 8 12 8 5 20 10 21 135
2009 13 34 18 10 17 - - - - - - - 92
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 Tabela 2.2.2 Número do Montante de Importação de Bens abaixo de US$ 500 

Fonte: Direcção Provincial da Autoridade Tributária de Niassa 

 (2) Exportação 

O fluxo de mercadoria em categoria de exportação constantemente aumentou 
nos últimos três anos. A mercadoria exportada principalmente é composta por 
milho, feijão, semente de algodão. Dados estatísticos para o ano 2008 mostra 
que: 
-  Total de Ano: 954 camiões  
-  Média Mensal: 80 camiões, equivalente a 3 camiões ou menos por média 

diária  
- Pico Mensal: 120 camiões, equivalente a 4 camiões por pico diário 

Tabela 2.2.3  Número de Exportação   

Ano Jan Fev Mar Abr Mai Jun Jul Ag. Set Out Nov Dez Total
2006 44 20 50 20 26 90 30 50 35 45 80 30 520
2007 69 85 80 53 169 85 53 79 57 44 45 48 867
2008 63 70 73 81 114 120 90 99 77 67 50 50 954
2009 46 48 45 90 167 4             400

Fonte: Direcção Provincial da Autoridade Tributária de Niassa 

 (3) Transito 

Existe três padrões diferentes de carga em trânsito nos postos fronteiriços, tal 
como trânsito a enviar, trânsito doméstico a receber doméstica e trânsito 
internacional. Trânsito doméstico neste caso significa um fluxo Moçambique-
Malawi-Moçambique, enquanto que trânsito internacional significa um fluxo 
Moçambique-Malawi-Outros países. Um movimento interior com "Memorando", 
isso é, da fronteira para os terminais provinciais de carga não é sujeito à 
classificação "trânsito”. 

Na fronteira de Mandimba, o trânsito doméstico é mais acentuado que o trânsito 
internacional devido ao facto de que quase todo trânsito internacional usa o 
transporte de linha-férrea através da fronteira de Entre-Lagos. Trânsito-
doméstica-a-receber não registada na fronteira devido aos procedimentos 
alfandegários conforme descrito no Capítulo 1.  

O fluxo de mercadoria na categoria de trânsito-a-enviar, que unicamente é 
registado na fronteira, notavelmente tem estado a aumentar desde os últimos três 
anos. A mercadoria principalmente é composto por; tabaco, cerveja ou vasilhame, 
óleo da cozinha, fertilizantes, milho, feijão, semente de algodão 
 
Os dados estatísticos de 2008 mostra que: 

Ano Jan Fev Mar Abr Mai Jun Jul Ag. Set Out Nov Dez Total
2006 38 56 47 43 58 38 52 64 58 46 36 53 589
2007 52 23 25 15 10 15 18 15 30 15 40 40 298
2008 25 10 18 23 7 35 40 10 20 18 29 35 270
2009 72 44 54 - - - - - - - - - 170
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-    Total do Ano: 998 camiões  

-  Média Mensal: 85 camiões, equivalente a 3 camiões ou menos por média 
diária  

-    Pico Mensal: 177 camiões, equivalente a 6 camiões ou menos por pico diário 

Tabela 2.2.4   Número Trânsito a sair (Mandimba para outras fronteiras)   

Ano Jan Fev Mar Abr Mai Jun Jul Ag. Set Out Nov Dez Total
2006 3 0 4 17 51 123 38 56 78 79 120 28 597
2007 17 16 14 52 112 295 122 55 27 17 18 17 762
2008 9 14 123 99 96 82 177 145 23 52 170 8 998
2009 15 22 14 6 10 - - - - - - - 67

Fonte: Direcção Provincial da Autoridade Tributária de Niassa 

2.2.2 Fluxo de Peões, Passageiros na Fronteira de Mandimba 

(1) Peões, Passageiros 

Peões a entrarem/a saírem incluindo bicicletas e veículos de passageiros são 430 
pessoas em média diária e de 615 em pico diário de acordo com os dados 
estatísticos durante o Ano 2008. Isto é equivalente a 36 pessoas ou menos por 
média de hora, 50 pessoas ou mais por pico de hora, respectivamente. Não existe 
nenhuma diferença notável entre os números de entrada e saída. 

Nota-se que muitos viajantes transfronteiriços e/ou viajantes residentes locais tal 
como ciclistas realizando pequeno comércio informal, mão-de-obra 
transfronteiriça, aqueles que temporariamente são permitidos com uma 
passagem de trânsito emitida pelos serviços de imigração, não são sujeitos a 
contagens repetidas,  

Tabela 2.2.5 Número de Peões e Veículos de Passageiros  

[Thouse] 
Ano Jan Fev Mar Abr Mai Jun Jul Ag. Set Out Nov Dez Total
2008 
En 

3.70 4.19 4.17 5.50 6.80 8.47 6.45 6.96 9.95 6.35 6.63 8.03 77.25

Out 5.46 5.10 4.55 5.54 6.95 8.02 6.59 7.18 8.46 6.52 6.97 7.46 78.84
2009 
En 

5.23 5.23 3.31 5.64 4.46 - - - - - - - 23.89

Saída 5.58 5.43 4.24 5.25 4.80 - - - - - - - 49.12
Fonte: Direcção Nacional de Imigração, Ministério do Interior 

(2) Veículos de Passageiros 

Os veículos de passageiros são contados no acto de desalfandegamento quando 
são registados para licenças provisórias de ambos as importações, 
nomeadamente; Autorização de Importação Temporária (TIP) e exportações, a 
saber Autorização para Exportações Temporária (TEP) de veículos conforme 
descrito no Capítulo 1. 

Tabela 2.2.6 Número de Licença de Importação Temporária (TIP: Veículos a entrar)  

Ano Jan Fev Mar Abr Mai Jun Jul Ag. Set Out Nov Dez Total
2006 180 113 62 72 148 164 219 67 136 266 149 95 1,671
2007 100 81 60 76 70 85 68 82 86 84 85 115 992
2008 97 54 64 60 75 149 183 256 213 219 176 118 1,664
2009 50 29 46 33 21 - - - - - - - 179
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Fonte: Direcção Provincial da Autoridade Tributária de Niassa 

Tabela 2.2.7   Número de Licença de Exportação Temporária (TEP: Veículos a sair)  

Ano Jan Fev Mar Abr Mai Jun Jul Ag. Set Out Nov Dez Total
2006 187 108 128 135 132 107 140 157 174 183 154 186 1,791
2007 177 89 114 206 294 395 221 230 135 137 136 149 2,283
2008 147 159 158 265 325 263 305 375 307 181 192 235 2,912
2009 165 143 146 187 183   824

Fonte: Direcção Provincial da Autoridade Tributária de Niassa 

Os veículos de passageiro são 4.576 unidades no total anual, 380 unidades em 
média mensal e de 631 em pico mensal de acordo com os dados de estatísticos 
durante ano 2008. Isto é equivalente a 13 unidades ou menos por média diária, 
20 unidades ou mais por pico de dia, respectivamente. O número a exportar, isso 
é, veículos de passageiro a saírem para Malawi é acentuado comparado com 
veículos a entrar, vindo de Malawi, e notavelmente está aumentar nos últimos 
três anos. 

2.3  Posto Fronteiriço de Mandimba e Infra-estruturas 

2.3.1 Geral 

As instalações da fronteira de Mandimba possuem um edifício de escritório, que 
é designado para os serviços das alfândegas e serviços de imigração, dois 
alojamentos para agentes aduaneiros, terreno natural vago utilizado como espaço 
para estacionamento temporário e casa da guarda fronteira. Abaixo resume-se os 
resultados do estudo de base sobre a cobertura do solo e existentes instalações 
fronteiriças: 
 Relativamente fortes edifícios tanto do escritório assim como dos 

alojamentos 
 Nenhum espaço sobra, para poder albergar o aumento de número do 

pessoal no escritório 
 Pouco desenvolvido e não tem espaço designado para estacionamento de 

veículos de passageiro e/ou comerciais 
 Área de terra suficiente para proceder a renovação das instalações 

2.3.2 Uso de Terra e Cobertura da Mesma 

Seguinte figura mostra o actual uso da terra e a sua cobertura das instalações 
fronteiriças. 
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Figura 2.4.1   Uso de Terra e a sua Cobertura na Fronteira de Mandimba 
 

Gabinete das Alfândegas e 
Imigração 

Aprox.   135 m2  

Gabinete do Despachante Não existe. 
Guarda Fronteira Aprox.    40 m2 Polícia da Guarda Fronteira fica numa 

tenda. 
Parqueamento     

 ・Tráfico Comercial  Não um espaço particular. Todos os veículos parqueiam ao longo da 
via de acesso e terreno natural. 

 ・Tráfico ligeiro/passageiro Não um espaço particular. Todos os veículos parqueiam ao longo da 
via de acesso e terreno natural.  

Alojamento 2 Edifícios são reabilitados para as alfândegas e imigração apenas. O 
pessoal de imigração vive no anterior gabinete das alfândegas e 
imigração na Vila de Mandimba. 

Casa de banho pública  n/a   
Loja de retalho n/a   
Restaurante/ Café n/a   
Espaço de mercado n/a   

2.3.3 Existente Posto Fronteiriço 

Seguinte é a estrutura do presente bloco do escritório de controlo da fronteira 
tanto para as alfândegas assim como para imigração. 

Linha de Controlo Fronteiriço

Guarda Fronteira

Gabinete das Alfândegas e Imigração

Alojamento alfândegas 

Alojamento para as alfândegas 

Linha de transmissão 
elétrica de Malawi 

Terra de Ninguém

Território de 
Mozambique 

Terreno natural 

Terreno natural

cerca 
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Figura 2.4.2   O desenho do bloco do edifício do posto fronteiriço de Mandimba 
 

Área    Abastecimento das necessidades 
básicas 

  

Alfândegas  Apprx.30 m2 Energia    
Imigração Apprx.25 m2 Água   Abastecimento por 

camião cisterna 
Espaço comum Aprx.35 m2 Agua negra × Fossa 
Armazém Aprx.50 m2    
   Infra-estrutura de comunicação   

Número de pessoal   Linha de telefone (fixo) ×  
Alfândegas  5  Comunicação via rádio    
Imigração 4  Comunicação digital ×  

      

2.4  Infra-estruturas e Posto fronteiriço de Chiponde 

2.4.1 Geral 

As instalações da fronteira de Chiponde consiste de um edifício de escritório, 
que é designado para os serviços das alfândegas e serviços de imigração e foi 
construído com o apoio da UE em 2005, sete casas de alojamentos para os 
oficiais das alfândegas e imigração, escritório de despacho aduaneiro, terreno 
vago, espaço anteriormente pertencente à escola usado como parque de 
estacionamento temporário e pequenas lojas dos retalhistas.  

Existe um edifício vago em frente do escritório das alfândegas e imigração que 

terreno natural
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anteriormente foi ocupado como escola. Pequenas lojas retalhistas invadem e 
formam um lugar de mercado na área ao lado de via de acesso mas no exterior 
de controlo da fronteira onde anteriormente era designado como parque de 
estacionamento para veículos que atravessa a fronteira. 

Abaixo é o resumo dos resultados do estudo de base sobre a cobertura da terra e 
instalações existentes da fronteira: 

  Muito fortes edifícios tanto do escritório assim como dos alojamentos  
  Sobra um espaço de trabalho, suficiente para o aumento de número de 

pessoal no escritório 

 Pouco desenvolvido e não tem espaço designado para estacionamento de 
veículos comerciais e/ou de passageiro  

 Abordagem inadequada e fluxo inconveniente de veículos comerciais  
 Área suficiente de terra para a renovação das instalações 

2.4.2 Uso de terra e a sua cobertura 

Seguinte figura mostra o actual uso da terra e a sua cobertura das instalações 
fronteiriças. 

 

 
 

Figura 2.4.3   Uso de Terra e a sua Cobertura no Posto Fronteiriço de Mandimba 
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lodgement 
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Gabinete das Alfândegas 
e Imigração 

 Aprox.   250 m2  

Gabinete do 
Despachante 

 7 Escritórios de empresas sã acomodados 

Guarda Fronteira  Em curso para residir nas antigas instalações das alfândegas. 
Parqueamento      

 ・Tráfico Comercial  
・ Tráfico 
ligeiro/passageiro 

 De Moçambique: Nenhum espaço particular distribuiu. Todos veículos 
estacionam ao longo da via de acesso ou no chão da escola que está 
actualmente vago.  
De Malawi: O espaço de estacionamento (30m x 200m 
aproximadamente) alocado na parte frontal da estrada onde actualmente 
está completamente ocupado por numerosos retalhistas. 

Alojamento  7 Edifícios são reabilitados para as 
alfândegas e imigração apenas. O 
pessoal de imigração vive no anterior 
gabinete das alfândegas e imigração na 
Vila de Mandimba 

  

Casa de banho pública   . n/a 

Loja de retalho  Quiosques são interiormente 
remodelados, e numerosas retalhistas 
estão espalhadas permanentemente 
fora da linha de controlo 

  

Restaurante/ Café  n/a 
Espaço de mercado  Numerosas retalhistas estão fora da linha de controlo fronteiriço do 

Mercado emergente. 

2.4.3 Posto Fronteiriço Existente 

Seguinte é a estrutura do presente bloco do escritório de controlo da fronteira 
tanto para as alfândegas assim como para imigração. 
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Figura 2.4.4 Estrutura do bloco de Escritório da Fronteira de Mandimba 
 

Área    Utilidades básicas   
Alfândegas  Aprx.90 m2 Energia   
Imigração Aprx.90 m2 Água   Entregue por camião 

cisterna 
Tesoureiro  Aprx.10 m2 Tubagem das águas negras × Fossa 
Espaço comum Aprx.60 m2    
   Infra-estrutura de Comunicação   

Número de pessoal   Linha de telefone (fixo) ×  
Alfândegas  9  Comunicação via rádio   
Imigração 5  Comunicação digital   
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Capítulo 3  Estratégia para o Melhoramento do Controle Fronteiriço e 
Infra-estrutura 

3.1  Estratégia Regional da SADC-COMESA 

3.1.1 Plano Estratégico Regional e Facilitação de Comercio 

Conforme descrito no Capítulo 1, a Comunidade para o Desenvolvimento da 
África Austral (SADC) no âmbito dos seus esforços para alcançar a integração 
económica e facilitação de comércio na região desenvolveu um protocolo sobre 
finanças e investimento ao qual os estados de membro subscreveram.  

Facilitar o crescente comércio na África Austral para o benefício dos mais 
pobres é o compromisso dos estados membro da SADC, que é feito através do 
Tratado da SADC e o Plano do Desenvolvimento Estratégico Regional 
Indicativo (RISDP). 

A facilitação de comércio é um dos objectivos do projecto do Plano Estratégico 
que visa promover o desenvolvimento económico e promover a integração 
regional. Vários projectos relacionados com a facilitação do comércio estão em 
curso de acordo com o Programa de Acção da SADC executado pelo RISDP 
para a eliminação de barreiras não-tarifárias, que é resumido como, i) liberalizar 
os mercados regionais de transporte, ii) harmonizar de regras de transporte e 
padrões, iii) retirar obstáculos evitáveis e impedimentos de comércio 
transfronteiriço. Estes aspectos fazem parte central do processo da integração de 
SADC 

3.1.2 Plano do Desenvolvimento Estratégico Regional Indicativo (RISDP) 

(1) Geral  

O RISDP é um instrumento de implementação da agenda prioritária da SADC 
formulado em 2003 para fornecer os estados de membro da SADC com uma 
integração compreensiva e portanto, a agenda do desenvolvimento sobre a 
política social e económica para os próximos 15 anos. O plano é desenhado para 
fornecer orientação estratégica e/ou direcção na realização dos programas da 
SADC, projectos e actividades. 

Em termos do âmbito, o RISDP liga objectivos estratégicos e prioridades com as 
políticas e estratégias que devem ser implementados para a realização da 
integração especificada e metas de desenvolvimento. Além de mais, o RISDP 
apresentou um mecanismo de financiamento onde várias fontes de 
financiamento também são discutidas. 

A maioria das políticas anteriores da SADC, estratégias e programas não foram 
adequadamente coordenados por causa do desenho pelas unidades de 
coordenação dos sectores individuais. O RISDP subsequentemente identificou e 
fortaleceu as ligações sectoriais com uma vista a melhorar a eficiência e 
contribuição de Programa de Acção da SADC. A SADC adoptou o RISDP 
estrategicamente para fornecer a direcção em desenhar e formular os programas 
da SADC, projectos e actividades relacionadas.  
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(2) O RISDP para Comércio, Liberalização Económica e Desenvolvimento  

O RISDP considera o comércio e liberalização económica para a integração mais 
profunda e erradicação da pobreza como uma das áreas-chave de intervenção 
catalítica. 

A meta global desta intervenção visa facilitar o comércio e liberalização 
financeira, desenvolvimento económico competitivo e diversificado para uma 
integração regional mais profunda e erradicação da pobreza através de 
estabelecimento de um Mercado Comum da SADC. Esta intervenção também 
será abordada através de um investimento transfronteiriço direccionado e 
desenvolvimento de corredor, que irá espalhar o desenvolvimento através da 
região. Seguintes são as principais estratégias para esta intervenção. 

・ Rápido acompanhamento da implementação do Protocolo sobre Comércio 
para alcançar o FTA 

・  As negociações sobre o estabelecimento de uma União Aduaneira da SADC 

・  A preparação para o estabelecimento de uma União Monetária 

・  As negociações sobre o estabelecimento de um Mercado Comum da SADC 

・  A harmonização de políticas, quadros legais e regulamentos que abordam o 
ambiente de negócio e o movimento livre de todos factores de produção. 

 (3) RISDP sobre Infra-estrutura para uma Integração Regional, Erradicação da 
Pobreza  

As intervenções das infra-estruturas estratégicas regionais são primordiais para 
atracção de investimento na região.  

As metas globais desta intervenção visa assegurar a disponibilidade de um 
sistema de infra-estrutura suficiente, integrado, eficiente e rentável e provisão de 
serviços sustentáveis que atingirão e apoiarão o desenvolvimento económico 
regional, comércio, investimento, e agricultura contribuindo para a erradicação 
da pobreza. 

Seguintes são as principais estratégias para esta intervenção. É uma ênfase que o 
ano 2015 é apontado como a meta para a remoção dos obstáculos evitáveis e 
impedimentos ao movimento transfronteiriço de pessoas, mercadoria e serviços. 

・ Aumento da eficiência e redução dos custos operacionais  

・ Assegurar níveis apropriados de acessibilidade e mobilidade nas áreas rurais  

・ Liberalizar os mercados de transporte rodoviário, serviços de transporte 
aéreo, transporte marítimo, e serviços de linha-férrea para assegurar a 
competitividade e eficiência  

・ Promover a harmonização de políticas, regras e regulamentos para melhorar 
o nível de segurança e facilitar o transporte transfronteiriço das pessoas, 
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mercadoria e informação 

3.1.3 Introdução de OSBP para Facilitação de Comercio 

(1) Introdução de OSBP sob Plano Estratégico 

Largamente é reconhecido que resistências de tráfico posicionaram-se nos 
pontos de importância nas rotas internacionais de comércio como Portos, 
terminais de mercadoria e postos fronteiriços e que a eliminação ou a prevenção 
dessas resistências é altamente benéfico. Longas filas nas fronteiras atrasam os 
camiões, custa dinheiro e fazem com que a mercadoria seja menos competitivo. 

Portanto, o melhoramento das instalações de fronteira assim como os sistemas 
de controlo de fronteira serão considerados como uma das chaves entre os 
melhoramentos de infra-estruturas prioritárias multinacionais no Plano 
Estratégico para alcançar a facilitação de comércio e eliminar as barreiras 
administrativas não-tarifárias.  

Uma introdução da Paragem Única na Fronteira (OSBP) é classificada sob 
RISDP para o sector de transporte como uma medida defensiva eficiente contra 
os desafios actuais no comércio transfronteiriço, isto é; congestionamento na 
fronteira e demoras, insegurança de carga em trânsito, que posteriormente 
afectam o custo de transporte e tempo de entrega.  

(2) Programa Regional de Facilitação de Comercio (RTFP) 

O RTFP para África Austral financiado e administrado pelo DFID, que a SADC 
e COMESA em conjunto constituem principais componentes do projecto, é um 
programa de apoio para o RISDP e uma intenção que visa reduzir barreiras 
regionais não-tarifárias e simplificar as alfândegas, procedimentos fronteiriços e 
sistema de trânsito através de introdução da Fronteira com Paragem Única. 

O RTFP foi implementado para o período de cinco anos, que começou em 2004 
e vai terminar em Outubro, 2009 com o seu Programa Fase 2 abarcando 
seguintes cinco disciplinas, enquanto que o Grupo de Trabalho Tripartido entre 
SADC, COMESA e EAC trabalha no desenho do documento regional comum 
para as alfândegas, título regional de trânsito, harmonização das regras e 
melhores práticas das alfândegas: 

 Procedimentos simplificados das Alfândegas/Fronteira e Sistema 
Regional Comum de Trânsito. 

 Acordos comerciais a favor dos pobres negociados na OMC e como 
parte de EPAs  

 Melhorado Funcionamento dos Acordos Regionais de Comércio (SADC, 
EAC, COMESA).  

 Crescente participação através das Comunidades Locais na Produção e 
Exportação de mercadorias Seleccionadas a favor dos Pobres  

 Capacidade melhorada de Políticas de Comércio. 

O RTFP dirigiu uma introdução de 3 OSBP na África Austral como se segue,  
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 Chirundu entre Zâmbia e Zimbabué:  

É a segunda fronteira mais movimentada ao longo do Corredor Norte- Sul. 
Chirundu, sobre o Rio Zambezi, há muito tempo foi um principal sobressalto 
para trânsito regional viajar a Zâmbia assim como a países norte e leste.  

Estas longas demoras impediam o comércio e constituíam um custo 
adicional a carga. Dois governos, trabalhando com o Secretariado de 
COMESA, concordaram em estabelecer uma OSBP justaposta em Chirundu. 
No dia 27 de Agosto 2007 assinaram um acordo bilateral. A data de 1 de 
Setembro 2009 foi proposta para o lançamento oficial. 

 Lebombo-Ressano Garcia entre África do Sul e Moçambique:  

A fronteira localiza-se ao longo do Corredor de Maputo (detalhes na secção 
3,2,3)  

 Forbes-Machipea entre Moçambique e Zimbabué: A fronteira localiza-se 
ao longo do Corredor da Beira (detalhes na secção 3.2.3). 

3.2  Posto Fronteiriço de Paragem Única  

3.2.1 O Conceito de OSBP 

O conceito de OSBP primeiro foi experimentado durante a Primeira Guerra 
Mundial em França. A implementação a escala completa começou nos finais dos 
anos 40 na Europa e nos EUA. 

Um Posto Fronteiriço de Paragem Única (OSBP) é a infra-estrutura onde 
pessoas, veículos e mercadoria fazem uma única paragem a sair de um país e a 
entrar noutro, enquanto que um posto fronteiriço tradicional exige duas saídas-
entradas em cada um dos países justapostos. Para facilitar os procedimentos de 
desalfandegamento com uma única paragem, a área Comum de Controlo deve 
ser estabelecida dentro da infra-estrutura, onde as alfândegas bilaterais e oficiais 
de imigração sentam juntos e em trabalho conjunto.  

Geralmente, entende-se que a introdução de OSBP irá implicar a simplificação 
dos documentos e procedimentos das alfândegas, maior aplicação de ICT.  

A OSBP primeiramente visa reduzir o tempo de atravessar a fronteira, ambos, 
através de fisicamente renovar as infra-estruturas relevantes da fronteira e 
através de facilitar os procedimentos alfandegários, regras do sistema de trânsito 
e padrões. Assim como reduzir o tempo, em segundo lugar, espera-se melhorar a 
cobrança dos impostos aduaneiros, segurança fronteiriço e gestão de risco.  

Em terceiro lugar a OSBP beneficia-se da crescente cooperação e partilha de 
informação entre as agências da fronteira, melhor transparência e reduz as 
oportunidades para condutas de não-cumprimento e irregularidades. 

3.2.2 Modelos de OSBP 

Existe amplamente três modelos diferentes de OSBP que são aplicáveis 
dependendo do critério a ser usado, isto é; i) localização geográfica, ii) condição 
da infra-estrutura existente, iii) nível de integração bilateral, iv) recursos 
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disponíveis, e v) decisões políticas etc.  

Volumes de tráfico e suas projecções, tendência de tráfico, tipo de passageiros e 
carga são também factores-chave para o desenho da infra-estrutura assim como 
na selecção dos modelos.   

Seguinte etapa explica e ilustra os três modelos tal como a infra-estrutura 
Justaposta e a infra-estrutura de posição escarranchada e a infra-estrutura Única 
Comum do País.  

(1) Infra-estrutura Justaposta 

Onde as fronteiras existentes estão em boas 
condições ou onde a fronteira é um rio, montanha 
ou outros obstáculos naturais, a infra-estrutura 
justaposta é o melhor modelo. Os veículos 
contornam a infra-estrutura no país de saída e 
vãodirectamente no país de entrada para efectuar 
os  

 

Mozambiqu Malawi

OSBP

OSBP

Border

 
Figura 3.2.1 Justaposta 

(2) Infra-estrutura de posição Escarranchada 

Onde a geografia permite, uma infra-estrutura 
pode ser construída escarranchando a fronteira 
assim permitindo que uma única infra-estrutura 
onde os funcionários da fronteira operam no seu 
próprio território. Uma vez que as inspecções 
conjuntas são frequentemente feitas como a 
própria natureza da OSBP, a lei que permite os 
oficiais operassem no território do país contíguo 
pode ser necessária.  

 

Mozambiqu

OSBP

Border

Malawi

Figura 3.2.2 Posição 
Escarranchada

(3) Infra-estrutura Comum de Um Único País 

Onde a geografia permite, uma infra-estrutura 
pode ser construída numa posição 
escarranchada na fronteira assim permitindo 
que uma única infra-estrutura onde os 
funcionários da fronteira operam no seu 
próprio território. Desde que as inspecções em 
conjunto frequentemente são asseguradas como 
uma natureza de OSBP, a lei      que permite 
oficiais operassem no território do país 
contíguo pode ser necessário. 

 
Figura 3.2.3 Um Comum 
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Figura 3.2.3 Comonde Um  
Único País 
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3.2.3 Projectos OSBP em curso em Moçambique 

 (1) Ponto Fronteiriço de Lebombo-Ressano Garcia 

O RTFP empreendeu um trabalho para ajudar os Governos de Moçambique e de 
África do Sul através dos Serviços de Imposto de África do Sul (SARS) para 
planificar o estabelecimento de OSBP em Lebombo-Ressano Garcia que é a 
fronteira principal no corredor de Maputo). Congestionamento e demoras 
actualmente levam 40 minutos para passageiros e 5 horas no máximo para o 
processamento de veículos comerciais. A infra-estrutura será a primeira OSBP 
na região e espera-se que comece com a sua operação até ano 2010.  

Para a planificação e desenho da infra-estrutura, a opção retida é de que a OSBP 
abrangerá 3 terminais independentes por modo de trânsito e tendência. 
Amplamente separa o trânsito comercial de trânsito não comercial assim como 
tráfico rodoviário da linha-férrea. 

 
Fonte: ANE 

O trânsito comercial será processado a 4Km no território Moçambicano, 
enquanto que actividades não-comerciais serão administradas no local actual, 
com uma nova infra-estrutura em conjunto abarcando a linha fronteiriça. Isso é; 
o modelo único comum será aplicado para o terminal comercial e o modelo de 
posição escarranchada será aplicado para o terminal não-comercial. O trânsito de 
linha-férrea será atendido com numa estação recentemente a ser construída na 
linha-férrea. 

As características da infra-estrutura são resumidas como se segue: 

 O trânsito de passageiro será processado no terminal não-comercial que será 
uma nova infra-estrutura de posição escarranchadas na fronteira. 

 O trânsito de mercadoria será processado num local a quatro quilómetros 
dentro de Moçambique (conhecido como Km4), onde várias autoridades da 
fronteira de África do Sul e Moçambique serão presentes. 

 Uma nova estrada de aproximação ligará o local Km4 com a fronteira. 

 (2) Posto fronteiriço Forbes-Machipea 

O RTFP empreendeu um trabalho para ajudar os Governos de Moçambique e 

 Terminal de tráfico Straddle: Non 

cesso para o pessoal
KM 4:  Comercial Tr 
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Zimbabué. O posto fronteiriço de paragem única de Forbes-Machipea era parte 
da iniciativa para estabelecer um OSBP entre Zimbabué e Moçambique ao longo 
do Corredor de Desenvolvimento da Beira, a segunda OSBP na região, 
actualmente andou passo em frente com o estabelecimento de grupos de trabalho, 
que inclui as alfândegas e facilitação de comércio, segurança, imigração e 
cumprimento da lei e tecnologia de informação.  

Os grupos compostos por funcionários de Zimbabué e Moçambique continuarão 
a encontrar-se no Zimbabué e Moçambique até Agosto de 2009 para produzir 
um documento que será usado para harmonizar as operações no âmbito do 
conceito da OSBP no posto fronteiriço de Forbes-Machipea próximo de Mutare. 

Constitui a intenção da SADC que a introdução da OSBP estender-se-ia a outros 
postos fronteiriços na região. O posto fronteiriço foi apontado como o projecto-
piloto desde que uma vez que já havia o memorando de entendimento entre 
Zimbabué e Moçambique no corredor da Beira, que foi assinado em Dezembro 
de 2007. E os dois países assinaram o acordo bilateral para fortalecer os laços 
entre si em linha com a integração económica no âmbito da SADC. 

(3) Posto Fronteiriço sobre a Ponte da Unidade 

A introdução da OSBP foi planificada na Ponte da Unidade que está em 
construção sobre o Rio de Rovuma, que é o rio fronteiriço entre Moçambique e 
Tanzânia. Espera-se que a construção da ponte seja concluída até os finais de 
2009. 

O governo de Moçambique apenas começou com o projecto em Fevereiro de 
2009 com a preparação para formular o comité de OSBP que pode envolver 
cinco agências governamentais. Antes da formulação oficial do comité, 
discussões preliminares simultaneamente foram realizadas sobre as questões 
pertinentes à infra-estrutura da fronteira, uso das instalações existentes sob não-
OSBP, no lugar de comité técnico conjunto formado por dois países para a 
construção da ponte. Actualmente, o Ministério dos Negócios Estrangeiros e 
Cooperação e Ministério do Interior em conjunto trabalham sobre o desenho 
técnico do acordo bilateral. 

(4) Posto Fronteiriço de Calomue 

As Autoridades Moçambicanas e Malawianas sobre Impostos assinaram em 
Maputo em Fevereiro de 2009 um compromisso para estabelecer uma OSBP na 
fronteira de Calomue em Tete, que é orçada em 10 milhões de dólares dos EUA, 
metade do qual será desembolsada por cada país. 

Calomue justificadamente é seleccionada para a introdução da OSBP entre 
outras fronteiras em Tete devido ao facto de que a recente demanda de trânsito 
em Calomue tem estado intensivamente a aumentar em comparação com Zobué 
e Kuchamano. Mais ainda, existe um relatório que Calomue também foi usada 
por grupos de contrabando e imigrantes ilegais. Em 2008, as autoridades 
Moçambicanas detectaram um camião transportando 155 imigrantes ilegais 
aproximadamente a 20 quilómetros de Tete, que tinham entrado pela fronteira de 
Calomue. 
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O plano é de que as infra-estruturas existentes serão usadas em vez de construir 
uma infra-estrutura proposta de OSBP para reduzir os custos iniciais da 
introdução de OSBP. 

Tabela 3.2.1 OSBP em curso em Moçambique 

Itens Ressano Garcia Forbes-Machipea Ponte da 
Unidade 

Calomue 

País contíguo África do sul Zimbabué Tanzânia Malawi
Orçamento 130 mil US$ Desconhecido Desconhecido 10 mil US
MoU Assinado Assinado - Assinado
Acordo Bilateral Assinado Assinado Esboço -
Ano do início 1998-2006 Dec.2007 Feb.2009 Feb.2009
Ano de introdução 2010 - - -
Modelo OSBP  Escarranchado Desconhecido Justaposta Desconhecido

Fonte: Equipe de Estudo 

3.3  Estratégia Bilateral Moçambique-Malawi 

3.3.1 Estratégia Bilateral para o melhoramento da fronteira ao longo do corredor de 
Nacala 

É um entendimento comum e política entre o governo Moçambicano e 
Malawiano que esse conceito de OSBP será aplicado para melhorar a fronteira 
de Mandimba-Chiponde do Corredor de Estrada de Nacala em conformidade 
com a estratégia regional e programas da SADC que visam a facilitação de 
comércio e eliminação das barreiras não-tarifárias, tirando vantagens máximas 
de experiências e lições aprendidas dos dois projectos de OSBP em curso em 
Moçambique. 

É também uma intenção comum que a introdução de OSBP a fronteira de 
Mandimba-Chiponde será um OSBP piloto e beneficiar-se-á para estender o 
conceito de OSBP a outras fronteira tal como Zobue-Mwanza, onde está 
actualmente conhecido como a fronteira mais congestionada de entre os dois 
países.  

Esta ocasião tornar-se-á um impulso significativo para Malawi estar preparado 
no âmbito de OSBP tal como a harmonização das legalidades, procedimentos 
alfandegários, ICT e infra-estrutura como OSBP primeiramente introduzida no 
Malawi. 

3.3.2 Discussões Bilaterais para a introdução de OSBP  

De acordo com a intenção comum acima citada, a reunião bilateral foi realizada 
3 vezes desde Novembro de 2008 como se segue. A equipa de estudo participou 
no terceiro encontro como observador. 

- 1a Reunião Bilateral: 6 de Novembro, 2008 em Maputo, Moçambique  

- 2a Reunião Bilateral: 25 de Março, 2009 em Mandimba, Moçambique  

- 3a Reunião Bilateral: Maio 13, 2009 em Mangochi, Malawi 
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A delegação de Moçambique era composta por ANE, Ministério das Obras 
Públicas e Habitação, Autoridade Tributária de Moçambique, Ministério dos 
Negócios Estrangeiros e Cooperação, enquanto que a delegação Malawiana era 
composto por Ministério de Transporte & Obras Públicas, a Autoridade de 
Estrada, Gabinete das Alfândegas, Autoridade Tributária de Malawi, Imigração, 
Polícia, Ministério dos Negócios Estrangeiros e Cooperação. A ANE e o 
Ministério de Transporte & Obras Públicas são as agências principais das duas 
delegações respectivamente. 

Nas reuniões bilaterais, os quadros legais tal como o Memorando de 
Entendimento (MoU), o Acordo Bilateral foram assuntos de debate. Os esboços 
de documentos de MoU e/ou o acordo serão preparados pela delegação de 
Moçambique baseada na sua experiência do projecto de OSBP de Ressano 
Garcia-Lebombo e serão posteriormente examinados na quarta reunião ou a 
seguinte.  

Na terceira reunião, ambas as delegações concordaram em executar uma 
excursão de estudo à fronteira de OSBP para uma constatação dos factos. Está 
programado para Agosto na Fronteira de Chirundo ou qualquer outro local 
proposto. 

Além de mais, a abordagem de implementação para melhorar a infra-estrutura da 
fronteira também foi discutido nas reuniões anteriores. Planificação da infra-
estrutura, como lidar com as instalações existentes, como planificar e desenhar a 
OSBP em termos de modelos, magnitude e programação da infra-estrutura, 
foram temas principais e interesses das ambas as delegações.  

A equipa de estudo vai ajudar a examinar estas questões de planificação durante 
todo período do estudo em posteriores workshops e/ou reuniões. 

3.3.3 Comité Técnico e Grupos de Trabalho 

(1) Comité Técnico 

Ambas as delegações concordaram oficialmente a criar em cada estado o Comité 
Técnico (T/C) que vai funcionar como uma unidade de fazedor de políticas 
organizada a nível interministerial na hierarquia de implementação. O T/C vai 
identificar todas as questões e estabelecer políticas de implementação de modo 
que a OSBP possa ser adequadamente desenhado e eficientemente introduzida e 
operada. 

A delegação de Moçambique dirigida por ANE iniciou a seleccionar e designar 
membros oficiais de T/C das agências governamentais relevantes diferentes das 
agências que participaram na delegação, tal como o Instituto das Águas e 
Fronteiras, o Ministério de Plano e Desenvolvimento, o Ministério para os 
Negócios Estrangeiros e/ou outros órgãos necessários. Esses membros 
seleccionados serão sujeitos à uma autorização superior antes da indicação do 
início oficial.  
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(2) Grupos de Trabalho 

Os grupos de trabalhos (G/Ts) são unidades de implementação para lidar com 
questões e requisitos identificados. Os G/Ts desenvolverá um plano concreto de 
acção baseado na política de implementação em que todas as actividades e 
programas de tempo são especificados.  

A delegação de Moçambique tem extra-oficialmente formado três G/Ts 
preliminares isto é; i) "G/T de Legalidade" que vai tomar contar do desenho 
técnico do acordo bilateral, ii) "G/T para os Serviços de Controlo de Fronteira" 
que tomará em identificar questões e avaliação de lacunas nos procedimentos 
alfandegário e sistemas, iii) " G/T para Infra-estrutura e Infra-estrutura" que será 
encarregue de identificação das questões e análise dos requisitos da Infra-
estrutura. A ANE vai desempenhar o papel de coordenador geral dos Gs/T para 
além do papel de agência principal da delegação 

Constitui o plano das delegações de Moçambique que baseado em práticas 
vividas no projecto OSBP de Lebombo-Ressano Garcia, o G/T para "Tecnologia 
de Comunicação de Informação" e o G/T para "Desenvolvimento de Recursos 
Humanos" adicionalmente serão organizados fora daqueles três Gs/T, 
preliminares e o consultor coordenador que facilita, orienta e monitora as 
actividades dos Gs/T'.  

A seguir ilustramos uma Estrutura dos Gs/T no Projecto de OSBP de Lebombo-
Ressano Garcia que foi implementado com apoio amplo fornecido pelos 
consultores do DFID durante a sua realização e pela sua facilitação. 
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Capítulo 4  Abordagem de Implementação para o Melhoramento das 
Infra-estruturas de Mandimba 

4.1  Avaliação das Necessidades e Abordagem Proposto para a Implementação  

4.1.1 Constatação dos Factos e Avaliação das Necessidades 

(1) Constatação dos Factos para o Plano e Quadro Estratégico 

Os factos constatados no âmbito do estudo de baseline concernente a 
antecedência da introdução da OSBP são resumidos como se segue: 

 Quadro estratégico da Região para melhorar os postos fronteiriços foi 
estabelecido.  

 Fronteira de Mandimba-Chiponde é um ponto de importância estratégica 
para o desenvolvimento do corredor. 

 No âmbito da estratégia regional da SADC, os programas de facilitação de 
comércio e projectos de infra-estrutura que representam RISDP, RTFP e 
RTRN, foram largamente encorajados e a introdução de OSBP posiciona-se 
como uma das medidas eficientes para facilitação de comércio assim como 
procedimentos simplificados aduaneiros e sistemas. 

 Tanto Moçambique assim como Malawi tem uma intenção comum que 
OSBP Mandimba- Chiponde posicione-se como um projecto-piloto para 
disseminar à Zobué, Chipata e outras fronteiras. 

 De acordo com o que já foi anteriormente citado, a estratégia regional e 
intenção bilateral, discussão bilateral foram realizadas para a introdução de 
OSBP desde os finais de 2008 e o acordo bilateral está para ser assinado. 

 Experiências e lições aprendidas dos projectos de OSBP em curso em 
Moçambique serão plenamente aproveitadas e um feedback dado à ao 
comité técnico de operação assim como aos grupos de trabalho que devem 
ser organizados para mais exames e discussão para a introdução de OSBP. 

(2) Constatação dos Factos para o Tráfico Transfronteiriço 

Os factos constatados do estudo de base concernente o trânsito transfronteiriço e 
as infra-estrutura são resumidos como se segue: 

 Actualmente observa-se pequeno volume de carga, veículos e pessoas 
atravessando a fronteira que está dentro dos limites da actual capacidade da 
fronteira. 

 Tempo de desembaraço alfandegário e controlo de passaporte é razoável 
contra o actual volume de trânsito. 

 Observa-se comércio formal e pequeno comércio informal e comércio 
informal é predominante. 
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 Exportação (Moçambique a Malawi) é predominante e aumentar. 

 Importação de mercadoria com o valor menos de US$500 é predominante 
contra mercadoria com valor acima de US$500, que é sujeito a ser 
transferida para terminal interior de mercadoria na direcção provincial das 
alfândegas para a devida cobrança. 

 O movimento de carga em trânsito doméstico é notável entre o comércio 
formal transfronteiriço e supera o trânsito internacional. 

 Não se observa nenhuma interferência crucial e congestionamento para o 
actual trânsito transfronteiriço. 

 Os procedimentos alfandegários serão melhorados com o sistema de ICT de 
desalfandegamento que está em processo de aprovação pelo governo e 
posterior introdução. 

(3) Constatação dos Factos para as Infra-estruturas Trans-fronteiriças 

O estudo de base sugere que as instalações existentes serão expandidas e 
adaptadas para o funcionamento no âmbito de OSBP.  

Os factos constatados do estudo de base concernente às instalações, para a 
fronteira de Mandimba assim como a fronteira de Chiponde são resumidos 
respectivamente;  

Posto Fronteiriço de Mandimba 

 Uma estrutura relativamente bem construída, tanto o escritório assim como 
alojamentos 

  Nenhum espaço sobra, portanto, não pode suportar um aumento de número 
de pessoal no escritório 

 Pouco desenvolvido e sem espaço de estacionamento designado para 
veículos comerciais e/ou de passageiro 

• Área Suficiente de terra para renovação das instalações 

Posto Fronteiriço Chiponde 

 Uma estrutura relativamente bem construída, tanto o escritório assim como 
alojamentos  

 Sobra espaço, portanto, pode suportar um aumento de número de pessoal 
no escritório 

 Pouco desenvolvido e sem espaço de estacionamento designado para 
veículos comerciais e/ou de passageiro 

 Abordagem inadequada e fluxo inconveniente para veículos comerciais 

  Área Suficiente de terra para renovação das instalações  
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(4) Avaliação das Necessidades 

Baseado nos factos acima citados, apesar de nenhuma urgência ter sido 
confirmada pelo actual volume de trânsito e tendência, a introdução de OSBP 
será justificável e viável para melhorar a fronteira de Mandimba-Chiponde em 
termos de atingir e manter a competitividade do Corredor Rodoviário de Nacala 
assim como acelerar a facilitação de comércio, que constitui um compromisso 
multinacional para desenvolvimento económico e integração regional na África 
Austral. 

Subsequentemente, espera-se o aumento na segurança transfronteiriça, protecção 
e higiene assim como através de melhoramento dos procedimentos alfandegários 
que serão incorporados no âmbito de OSBP.  

Além de mais, será um benefício adicional significativo que o alastramento de 
OSBP às outras fronteiras cruciais com mais alta demanda de trânsito irá ganhar 
impulso e dará um estímulo à eliminação das Barreiras Não-tarifárias entre os 
dois países quando a OSBP Mandimba- Chiponde tornar-se um piloto ideal. 

4.1.2 Abordagem Proposta para o Melhoramento de Mandimba-Chiponde 

Baseado na constatação dos factos e avaliação das necessidades, é uma 
abordagem proposta para uma OSBP ideal em Mandimba-Chiponde que; 

 Uma introdução faseada será aplicada,  

 Infra-estrutura existente será praticamente adaptada e será utilizada no 
âmbito de funcionamento da OSBP, 

 Introdução faseada será examinada em harmonia com i) Magnitude da 
futura demanda de trânsito transfronteiriço e Ano de previsão, ii) 
calendarização das discussões bilaterais e o acordo, iii) calendarização da 
introdução do ambiente de OSBP às outras fronteiras. 

4.2  Metodologia para a Introdução Faseada da OSBP 

4.2.1 Metodologia  

Os modelos aplicáveis de OSBP, tal como Justaposto, Escarranchada e/ou País 
Único Comum descrito na secção 3.2.2., serão examinados e serão identificados. 
Remodelação e renovação das instalações existentes serão consideradas também 
quando forem identificados os modelos. 

Os cenários para a introdução faseada da OSBP serão escritos, que indica fases 
opcionais e fluxo de melhoramento da capacidade actual até alcançar a 
capacidade completa da escala necessária das futuras demandas de trânsito. Os 
cenários serão desenhados com os modelos aplicáveis de OSBP identificados 
anteriormente. 

Depois de ter os resultados de previsão da demanda de trânsito, os melhores 
cenários serão seleccionados de acordo com a capacidade actual das instalações 
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existentes, tendência de trânsito (demanda de trânsito, intensidade de aumento, 
programação, duração). 

O(s) cenário (cenários) seleccionado(s) e modelo (modelos) aplicável de OSBP, 
permitirão que a planificação da infra-estrutura fosse posteriormente examinada 
e detalhada, isso é; tamanho, estruturação da área e desenho de fluxo das 
instalações baseadas na capacidade necessária e ano da introdução. 

4.2.2 Modelos Aplicáveis de OSBP 

A infra-estrutura existente é um modelo de não-OSBP, a saber; "Não-OSBP 
Existente. A capacidade actual da infra-estrutura existente agora designar-se-ia 
capacidade "C0".  

Os 3 modelos são propostos para o modelo aplicável de OSBP. A seguir 
ilustramos os modelos.  

 
Figura 4.2.1 Modelos Aplicáveis para OSBP Mandimba  

Modelo 1 é um modelo adaptado para remodelar a renovação das instalações 
existentes. A capacidade "C0" será melhorada mas não será expandida até a 
escala completa, terá certas limitações.  

A capacidade melhorada deste modelo será designada capacidade "C1". Devido 
à utilização da infra-estrutura existente, o modelo naturalmente tomará estilo 
justaposto e será designado "OSBP adaptada Justaposta “. 

O Modelo 2 é um modelo de plena escala expandido com edifício comum. Ou o 
estilo "posição escarranchada" ou "país único Comum" será aplicável. Designa-
se "posição escarranchada de Escala-completa". A capacidade da escala 
completa deste modelo será daqui em diante designar-se capacidade "C2" e é 
maior que "C1”. 
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O Modelo 3 é um modelo de escala-completa expandida com edifícios 
justapostos. Designa-se "Escala-completa Justaposta". A capacidade da escala-
completa deste modelo é daqui em diante designar-se "C2" e é maior que "C1”. 

4.2.3 Cenários para uma introdução faseada 

4 Cenários estão juntamente ser propostos. A seguir ilustramos os cenários.  

O cenário 1 é uma expansão da primeira etapa com Estilo de País único Comum 
e/ou de posição escarranchada, que é "Não-OSBP Existente " a "OSBP de 
escala-completa”. 

O cenário 2 é uma expansão da primeira etapa com Estilo Justaposto, que é " 
Não- OSBP Existente" a "OSBP escala-completa”. 

O cenário 3 é uma expansão de duas etapas considerando a remodelação e/ou 
renovação da infra-estrutura existente, que é "Não-OSBP Existente" a "OSBP de 
Escala-Completa de posição escarranchada" através " Justaposta Adaptada”. 

O cenário 4 é uma expansão de duas etapas considerando a remodelação e/ou a 
renovação da infra-estrutura existente, que é "Não-OSBP Existente" a "OSBP de 
escala completa justaposta " através " Justaposta Adaptada”. 

 
Figura 4.2.2 Cenários para uma introdução faseada  

4.2.4 Selecção do Cenário e Modelo 

4 Cenários serão examinados e será seleccionado o melhor de acordo com a 
previsão de demanda de trânsito que fornece as tendências de trânsito conforme 
mencionado anteriormente nesta secção. O seguir ilustra uma imagem das 
tendências de trânsito. 
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L0 implies timing to introduce OSBP and depends on bilateral   
discussion and implementation policy agreed. 

L1 and L2 influence the scenario to be chosen.

X1 X2 X3

Year

Traffic Demand

V1

V2

V3

Corridor Open to Public

30 years from Open to Public
L0

L1 L2

Start OSBP Operation

C0

C1

C2Full-scale Capacity

Up-graded Capacity

Current Capacity

C1(V2) and C2(V3) influence the scenario to be chosen.  
Figura 4.2.3 Imagem da Tendência de tráfico e Curva Deme 

Baseado nos factores e critério indicado pela tendência de trânsito, o melhor 
cenário será seleccionado. A seguir ilustramos uma matriz da selecção e fluxo de 
amostra da selecção. 

C1 (=Upgraded Capacity of the Existing Facility to be estimated and designed after 
topographic survey is completed.

C2 (=Full scale Capacity) to be designed after Year X3 future demand is given.

C2 > C1 L1 ScenarioL2

No
remarcable
difference

Remarcable
difference

The case Long
period is estimated

The case Short
period is estimated

The case Long
period is estimated

The case Short
period is estimated

Long

Short

Long

Short

Long

Short

Long

Short

(iii), iv

(i, ii), (iii), iv

(iii), iv

i, ii, iv

iii, iv

(i, ii) iii, iv

iii, iv

i, ii

Future demand forecast estimates L1, L2 and determines Year X1and X2.

Optim
um

 

Scen
ar

io

C2 > C1 L1 ScenarioL2

No
remarcable
difference

Remarcable
difference

The case Long
period is estimated

The case Short
period is estimated

The case Long
period is estimated

The case Short
period is estimated

Long

Short

Long

Short

Long

Short

Long

Short

(iii), iv

(i, ii), (iii), iv

(iii), iv

i, ii, iv

iii, iv

(i, ii) iii, iv

iii, iv

i, ii

Future demand forecast estimates L1, L2 and determines Year X1and X2.

Optim
um

 

Scen
ar

io

 
 Figura 4.2.4 Imagem da Matriz para a Escolha do Cenário e Fluxo 

A selecção de um modelo de OSBP entre 2 candidatos será examinada sob 
limitações isto é; i) implicação jurídica, ii) condições naturais, geográficas, iii) 
actual condição e disponibilidade da Infra-estrutura, iv) adaptabilidade à 
demanda de tráfico, tendência v) efectividade da operação sob ambiente de 
OSBP, vi) período de Construção, vii) custo inicial e viii) Decisão Política. A 
seguir ilustramos uma imagem das limitações a serem examinadas.  
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Figura 4.2.5 Imagem das Limitações para a Escolha do Modelo 

4.3  Desafios à Introdução da OSBP  

Certos factores desconhecidos e questões foram identificados durante todo 
processo de constatação dos facto do estudo de base. Estes serão desafios à 
introdução de OSBP e serão posteriormente discutidos no T/C e Gs/T dos dois 
países. 

 4.3.1 Desafios na Planificação da Infra-estrutura 

Seguintes factores desconhecidos serão esclarecidos e/ou examinados pelo 
comité técnico e "G/T de Infra-estrutura" junto com a equipa do estudo de modo 
que a planificação da infra-estrutura seja profundamente desenvolvida depois da 
estimativa da futura demanda de trânsito. 

 Meta do tempo de libertação para os procedimentos transfronteiriços sob 
ambiente de OSBP. Isto particularmente implicará os procedimentos 
alfandegários para trânsito comercial. 

 Fluxo de processamento desenhado e tempo de processamento por unidade 
sob ambiente de OSBP. Isto implicará o tempo consumido por um grupo ou 
equipa das alfândegas, inspecção alfandegária, controlo de passaporte e 
outros, e será condição prévia da meta do tempo de libertação. 

 Recursos humanos disponíveis para o funcionamento de OSBP. Este será o 
requisito determinante da meta do tempo de libertação e tempo de 
processamento por unidade. 

 Os padrões da infra-estrutura e critério de desenho a seguir. 

4.3.2 Desafios sobre os Procedimentos Transfronteiriços e Sistemas 

As seguintes questões serão discutidas pelo comité técnico e "G/T de Serviços 
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de Controlo Fronteiriço", mais ainda, estar sujeito ao consentimento mútuo entre 
os dois países. Procedimentos Transfronteiriços e Sistemas a ser aplicados sob 
ambiente de OSBP serão esclarecidos e serão determinados em detalhes. Isto 
implicará a simplificação e harmonização dos procedimentos alfandegários, 
fichas e sistema de ICT a empregar.  

De acordo com a entrevista ao oficial das alfândegas e utentes da fronteira tal 
como o transportador e importador/exportador, às vezes leva 4 ou 5 horas para o 
desalfandegamento na fronteira devido ao congestionamento de trânsito ou a 
demora dos procedimentos. Além de mais, existe alguns casos que os veículos 
são retidos por alguns dias na fronteira por algumas razões. 

Para mitigar o congestionamento e encurtar o tempo de desalfandegamento na 
fronteira, espera-se melhorar a fronteira para OSBP. Por outro lado, é necessário 
que os procedimentos e regulamentos entre os dois países sejam ajustados uma 
vez que existe muitas diferenças. 

Os factores de detenção e diferença dos procedimentos e regulamentos entre os 
dois países apresentam-se como se segue. 

(1) O factor de detenção na fronteira 

Os principais procedimentos que são necessários na fronteira são a preparação 
de documentos, recolha de dados, confirmação dos documentos necessários, 
pagamento de imposto e inspecção de mercadoria. Uma das razões para a 
demora no desalfandegamento é a falta do número de oficiais das alfândegas que 
visualmente verificam os documentos aduaneiros, que requer muito tempo. 
Além de mais, uma vez que a fronteira não está aberta 24hours, os veículos que 
chegam na fronteira depois do tempo normal estipulado têm de esperar até no 
dia seguinte. Neste caso, os motoristas estacionam ao redor da fronteira e 
dormem no interior do seu veículo a guardar o dinheiro e evitar qualquer 
problema tal como o roubo da sua mercadoria. 

No entanto, existem veículos retidos por qualquer razão senão da fronteira. De 
acordo com as entrevistas aos motoristas que permaneceram na fronteira por 
alguns dias, seguintes são razões dadas. 

Tabela 4.3.1 Razões pela Detenção na fronteira 

A espera dos documentos necessários, que o motorista não traz, enviados ou 
entregue do cliente 

A espera do agente para o desalfandegamento em vez de ser os próprios motoristas 
(em caso que não haja nenhum escritório do agente) 

Reparar ou fazer manutenção no veículo 

A espera dos outros camiões para declararem a mercadoria juntos 

A espera da confirmação de pagamento para sobrecarga uma vez que o pagamento é 
feito apenas no meio da semana 

(2) A diferença nos procedimentos de desalfandegamento entre os dois países 
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De momento, o acordo bilateral para o desalfandegamento ainda não foi 
concluído entre Moçambique e Malawi. Além de mais, existe muitas diferenças 
nos procedimentos alfandegários. Para uma análise para melhorar a OSBP, 
apresentamos os procedimentos desalfandegamento em cada procedimento entre 
os dois países na tabela abaixo. 

Tabela 4.3.2 Comparação dos procedimentos de desalfandegamento 

 Malawi Moçambique 
Importação Escolha de pagar o imposto na 

fronteira ou no interior 
Paga imposto para a mercadoria 
acima de US$1500 apenas na 
direcção provincial 

Exportação Declarar na fronteira Antecipa-se Declarar na 
direcção provincial  

Recolha Date  ACYCUDA++ TIMS (actual) Única Janela 
Electrónica (em processo) 

Agente 
despachante 

O agente na fronteira lida com a 
declaração 

O agente lida com a declaração 
na direcção provincial. Nenhum 
agente na fronteira 

Inspecção de 
mercadoria  

A inspecção é executada apenas 
para alguma mercadoria. Não 
existe nenhum equipamento. 

A inspecção é executada apenas 
para alguma mercadoria. Não 
há nenhum equipamento. 

Quarentena Nenhuma operação Nenhuma operação 

Parqueamento Espaço grande de 
estacionamento é necessário 
uma vez que leva tempo para 
desalfandegamento. 

Espaço grande de 
estacionamento não é 
necessário uma vez que o 
trabalho de desalfandegamento 
é feiro na direcção provincial. 

Seguro Cartão amarelo está disponível Cartão amarelo não está 
disponível 

Taxa de 
portagem 

A taxa varia dependendo da 
quilometragem conduzida 

A taxa é fixa 

 

 

 

 
 
 
  

 



Pesquisa Preparatória sobre o Plano de Melhoramento da Estrada                                                  Relatório Final 
no Corredor de Desenvolvimento de Nacala Development (N13: Cuamba-Mandimba-Lichinga) 
na República de Moçambique                                                                                     Fevereio 2010 
 

 

 280

Capítulo 5  Estratégia para o Desenvolvimento da Fronteira para o 
Melhoramento das Infra-estruturas da Fronteira 
Mandimba 

5.1  Previsão da Demanda de Tráfico na Fronteira Mandimba-Chiponde 

5.1.1 Previsão da Demanda de Tráfico  

Com base nos resultados da previsão de demanda de tráfego para 2009-2033, os 
volumes de tráfego transfronteiriço são estimados e separados por tipo de 
tráfego. Os tipos de tráfego são classificados em três categorias, ou seja, o 
tráfego comercial, tráfego não-comercial, peões e bicicletas, estão estreitamente 
relacionadas com regimes aduaneiros, bem como os procedimentos da fronteira 
em questão como o controle de passaporte, seguros, quarentena etc  

A seguinte tabela indica o resumo da previsão do volume de tráfego nas três 
categorias de tipos de tráfego. 

(1) Tráfico Comercial  

Tráfego comercial é constituído principalmente por reboques, camiões, tanto 
carinha de caixa aberta e camiões pesados, que são objecto de certo 
desalfandegamento no posto da fronteira e de controlo de passaporte, bem como 
os procedimentos relevante da fronteira. 

No que toca ao desembaraço aduaneiro para o tráfego comercial, quatro regimes 
diferentes são incorporados na previsão de volume, como o tráfego de 
exportação, o tráfego de importação, em trânsito, tanto para o fluxo doméstico e 
internacional. 

Deve ser chave perceber os volumes de tráfego categorizados por regime e 
direcção ao estimar o tempo de processamento total na fronteira, que é altamente 
influente na planificação das instalações de fronteira. 

Tabela 5.1.1 Previsão da Demanda do Tráfico Comercial – Volume de Tráfico por Regime 
Aduaneiro 

Unidade [veículos/dia] 
 
F
o
n
t
e
:
 
E
q
u
i
p
e
 
Fonte: Equipe de Estudo 

Regime Aduaneiro 2009 2014 2019 2024 2029 2033 
Exportações 3 4 6 6 7 7
Importações 16 49 127 324 851 1,860
-Simplificado/Abreviado 15 46 120 313 832 1,831
-  Regime normal  1 3 7 11 19 29
Transito Domestico 8 14 24 38 62 91
- Interno 5 10 18 30 50 75
- Para for a 3 4 6 8 12 16
Transito Internacional 0 71 87 91 92 92
-  Importações Malawi 0 39 49 51 52 52
-  Exportações Malawi  0 32 38 40 40 40

Total 27 138 244 459 1,012 2,050
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(2) Tráfico Não-comercial 

Tráfego não-comercial é composto por veículos de passageiros, autocarros e 
motorizadas, que não estão sujeitos a desalfandegamento aduaneiro sob regimes 
aduaneiros acima referidos para todos os veículos comerciais, mas isto é outro 
regime processual como exportação temporária (TEP), a importação temporária 
(TIP) de processamento e controle de passaporte bem como seguro contra 
terceiros, a taxa de trânsito rodoviário.  

Tabela 5.1.2 Previsão de Tráfico Não-comercial 

Unidade [veículos /dia] 
 
F
o
n
t
e
:
 
E
q
u
 Fonte: Equipe de Estudo 

(3) Tráfico de Peões e Bicicleta 

Peões e as bicicletas são apenas sujeito a controle de passaporte, a menos que 
sejam envolvidos no comércio informal de pequena escala que será processado 
no âmbito do regime simplificado de importação. 

Tabela 5.1.3 Tráfico de Peões e Bicicleta 

Unidade [veículo/dia] 

Fonte: Equipe de Estudo 

A figura seguinte ilustra o volume de tráfego previsto por tipos de tráfego. É, 
evidentemente, observado que o tráfego comercial irá duplicar a cada cinco anos, 
enquanto que o tráfego não-comercial, peões e bicicletas vai aumentar de forma 
constante.  

Tipo de Veículo 2009 2014 2019 2024 2029 2033 
De passageiro 6 9 16 25 40 59
- Interno 3 3 6 9 14 21
- Para fora 3 6 10 16 26 38
Autocarro 0 1 2 3 4 7
- Interno 0 1 2 3 4 7
- Para for a 0 0 0 0 0 0
Bicicleta 6 11 18 32 56 88

Total 12 21 36 60 100 154

Tipo de Veículo 2009 2014 2019 2024 2029 2033 
Peões, bicicleta 6 9 16 25 40 59 
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Start OSBP Operation

2019 2024 2033

Year

Vehicle/Day

V0

V1

V2

Corridor Open to Public

20 years from Open to Public

459

2014 2029

1012

244

2050

Commercial Traffic

Non-Commercial Traffic138
154

12

27

Bicycle/ Pedestrian 288

192

 
Figura 5.1.1 Previsão de Tráfico por Tipo de Tráfico 

5.1.2 Modelo e Tendência de Tráfico Transfronteiriço 

Em conformidade com o volume de tráfego previsto, modelos e tendências de 
tráfego são examinados e considerados na estratégia de desenvolvimento 
fronteiriço. 

O seguinte gráfico de barras ilustra a repartição do volume de tráfego por tipo de 
classificação de regimes de trânsito aduaneiro para o tráfego comercial, bem 
como tipo de veículo para o tráfego não-comercial.  
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Figura 5.1.2 Previsão da Demanda de Tráfico por Regimes Aduaneiros e Tipo de Veículo 



Pesquisa Preparatória sobre o Plano de Melhoramento da Estrada                                                  Relatório Final 
no Corredor de Desenvolvimento de Nacala Development (N13: Cuamba-Mandimba-Lichinga) 
na República de Moçambique                                                                                     Fevereio 2010 
 

 

 283

Essas repartições mostra características de tráfego transfronteiriço em 
Mandimba-Chiponde. Modelos e tendências específicas de tráfego, que são 
identificados através da previsão de demanda, resumir-se-ia em três categorias 
de tipos de tráfego: 

(1)  Tendência de Tráfico Comercial 

 Estima-se que, de 2009 a 2033, a procura de tráfego comercial irá duplicar 
a cada cinco anos.  

 Observa-se que o comércio principal transfronteiriço será a importação 
(bens móveis do Malawi em Moçambique) e de 2019 a importação começa 
mostrar um crescimento intensivo representando 60% das actividades de 
comércio transfronteiriço, em seguida, corresponde a mais de 90% do total 
em 2033.  

 A importação predominantemente compreende de bens de pequeno valor, 
que são objecto de desalfandegamento no posto de fronteira no âmbito de 
regime simplificado e / ou regime aduaneiro abreviado (veja secção 1.3.2) e 
as importações de pequeno valor representam 95% da importação total.  

 Estima-se que a exportação (bens móveis Moçambique, Malawi), será 
muito pequeno e vai aumentar gradualmente.  

 É uma variação notável que o trânsito internacional proveniente do Malawi 
será gerada a partir de 2014, que é o ano-alvo para o Corredor de Nacala 
(Secção Cuamba-Mandimba) de abertura ao público. Isto é devido à 
previsão da demanda que o trânsito desviado do Corredor da Beira será 
esperado.  

 Trânsito internacional vai representar mais de 50% do comércio 
transfronteiriço em 2014. No entanto, não irá mostrar o crescimento 
intensivo para os próximos 20 anos.  

 60% do trânsito internacional será o fluxo de tráfego saindo de 
Moçambique, que está sujeito ao processamento de importação no Malawi, 
enquanto que 40% do fluxo interno que será processados sob o regime de 
exportação no Malawi  

 Trânsito doméstico vai mostrar o crescimento constante, mas a sua 
demanda permanecerá baixos após 2019. 80% do trânsito interno será o 
fluxo de tráfego interno para Moçambique, com a maioria proveniente de 
Tete através da fronteira de Zobue-Mwanza.  

 De acordo com os resultados do inquérito por entrevista com os oficiais das 
alfândegas de Moçambique, 459 [veículos / dia]: a demanda de tráfego 
comercial em 2024 é equivalente à demanda actual na fronteira de Ressano 
Garcia, com África do Sul. 

 (2) Tendência de Tráfico Não-comercial 

 Estima-se que o tráfego de autocarro gerar-se-ia recentemente, após 2014, 
mas o crescimento do tráfego será muito gradual. 

 Os veículos de passageiros e tráfego de motorizados irá aumentar de forma 
constante para os próximos 25 anos e o volume de tráfego de ambos os 
tipos de veículos será proporcionalmente partilhada por igual, ciquenta-
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ciquenta. 

 O tráfego interno será o fluxo predominante de veículos de passageiros e 
representarão 60%. 

 De acordo com os resultados do inquérito por entrevista com os oficiais das 
alfândegas de Moçambique, 154 [veículos / dia]: demanda de tráfego não-
comercial em 2033 está equivalente à demanda actual na fronteira de 
Ressano Garcia, com África do Sul. 

 (3) Tendência de Tráfico de Peões e Bicicleta 

 Peões e tráfego de bicicletas gradualmente vai aumentar nos próximos 25 
anos. A maior parte do tráfego são gerados para as interacções 
transfronteiriço entre as comunidades fronteiriças, como o comércio 
informal de pequena escala, mercado ao ar livre e mão-de-obra 
transfronteiriço (veja secção 2.1). 

 Em consequência, o tráfego de peões e bicicletas tem mais probabilidade de 
ser um fluxo diário repetitivo, apesar de apresentarem alta demanda. Além 
disso, os moradores dessas comunidades devem ser normalmente 
concedido licenças especiais para a passagem da fronteira, em vez de 
controlo de passaportes regulares para que nenhuma resistência crítica seja 
causada pelo processamento transfronteiriço nos postos de fronteira.  

5.2  Política Proposta de Implementação 

5.2.1 Cenário Seleccionado para a Introdução Faseada 

De acordo com a metodologia mencionada anteriormente na Secção 4.2, quatro 
cenários propostos (Figura 4.2.2 Cenários para a introdução faseada), devem ser 
examinados e analisados para o cenário ideal, utilizando os factores-chave e 
matriz na (figura 4.2.4 Imagem de Matriz e Fluxo de Selecção do Cenário). 

(1) Factores-chave e Critério para a Selecção do Cenário 

Os principais factores são indicados na Figura 4.2.3, tais como, i) capacidade 
actual das instalações fronteiriças "C0", ii) OSBP adaptada (melhorada) 
capacidade no período intermediário do período alvo de E / V "C1", iii) OSBP 
com capacidade completa no final do período alvo de E / V "C2", iv) duração da 
capacidade actual "L1" e ano previsto "X1", v) Duração de OSBP da capacidade 
adaptada "L2" e no ano de previsão "X2".  

Estes factores podem se estimar e determinados da seguinte forma: 

C0: Capacidade Actual das Instalações Fronteiriças (Mandimba)  

C0 = 58 [veículos / dia] para o processamento do tráfico comercial e 25 
[veículos / dia] para o processamento do tráfico não-comercial é estimado com 
base na previsão de demanda de tráfico de 2009, e tempo total de processamento. 

Tempo total de processamento é calculado em conformidade com a liberação do 
tempo actual e força de trabalho (horas de trabalho, número de funcionários). 
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Imigração pode representar 360 [casos / dia] da capacidade de processamento. 

Tabela 5.2.1 Amostra de Estimativa para a Actual Capacidade das Instalações Fronteiriças  

Export Passenger Pedestrian

Normal
Simplified

Abbreviated
+

Inspection
Inbound Outbound Inbound Outbound Vehicles & Bicycle

Traffic Demand Forecast [Vehicle/day] 1 15 0.75 3 5 3 0.00 0.00 12 192
Total Processing Time [min/day]

Customs 20 375 41.25 45 25 60 0.00 0.00 120 0.00 686.25
Passport Contorl 5 75 3.75 15 25 15 0.00 0.00 60 960 1158.75

Current Increased 
Customs Officer Team number 3 = Officer (1+1+2)+ Cashen/a due to workable space

Working Hours [hr] 12
Peak Racio (=8hours/12hours) 0.66666667

Total limit Processing Time [min] 1440
Capacity Ratio 2.09836066
Receivable traffic demand 2.10 31.48 1.57 6.30 10.49 6.30 0.00 0.00 25.18 n/a 83.41

Commecial 2.10 31.48 1.57 6.30 10.49 6.30 0.00 0.00 0.00 0.00 58.23
Non-Commercial 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.18 n/a 25.18

Immigration Officer Team number 3 = Officer (1+1+2) n/a due to workable space
Working Hours [hr] 12
Peak racio (=10hours/12hours) 0.83333333

Total limit Processing Time [min] 1800
Capacity Ratio 1.55339806
Receivable traffic demand 1.55 23.30 1.17 4.66 7.77 4.66 0.00 0.00 18.64 298.25 360.00

Commercial Traffic Non-Commercial Traffic
Import Free Transit International Transit

 
Fonte: Equipe de Estudo 

C1: OSBP Capacidade Adaptada  

C1=459 [veículos/dia] para o processamento de tráfico comercial estima-se com 
base na previsão da demanda de tráfico 2024.  

C2: OSBP Capacidade Completa 

C2=2,050 [veículos/dia] para o processamento de tráfico comercial estima-se 
com base na previsão da demanda de tráfico 2033. 

L1: Duração de C0 e X1 

L1=5 anos e X1=Ano2014, quando o Corredor de Nacala (Secção Cuamba-
Mandimba), estiver aberta ao público, são projectados com base em "C0" e 
previsão de demanda de tráfico de 2014. Diria que o mecanismo actual poderia 
sofrer da capacidade limitada de processamento na fronteira em 2014, quando 
começar tráfico comercial desviado. 

L2: Duração de C1 e X2 

L2=10 anos e X2=Ano 2024 são projectados com base na previsão da demanda 
de tráfico Ano 2024.  

Seguinte gráfico indica a curva da demanda de tráfico incorporado com estes 
factores-chave. 
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27
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192

 
Figura 5.2.1 Factores-chave e Curva da Demanda de Tráfico 

(2) Selecção do Cenário 

Ao utilizar os referidos factores-chave e da matriz, dois cenários são 
seleccionados, ou seja, i) Cenário 3: 2-Escarranchada faseada /País comum, e ii) 
Cenário 4: 2-Faseada Justaposta (veja secção 4.2). Selecção de fluxo é 
apresentada na Figura 5.2.3. 

Ambos os cenários são compostos de "conceitos de duas etapas de 
melhoramento" para a introdução progressiva do regime OSBP e resumida da 
seguinte forma: 

1a Etapa de Melhoramento das Instalações 

Tendo 2014 com alvo, o regime OSBP será dividido em fases ou parcialmente 
introduzido através de proporcionar as actuais instalações com a possibilidade de 
uma capacidade "C1", que devem satisfazer 459 [veículos / dia] em 
processamento de tráfico comercial. 

Nesta fase, certa renovação ou remodelação das instalações existentes serão 
necessária para adaptação e utilização em regime de funcionamento OSBP. Estas 
instalações OSBP adaptadas vão funcionar durante os próximos 10 anos, até 
2024. 

É uma expectativa de que todo período necessário de estágio e um feedback em 
termos do regime OSBP será empregue por essa fase antes que seja necessário o 
melhoramento em grande. 

Feedbacks que podem ser considerados são: i) os resultados de qualquer um dos 
Programas de Facilitação do Comércio realizado pela OMC e RECs, ii) os 
resultados dos Programas de Harmonização e de Melhoramento Aduaneiro 
realizado pela WCO.  
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2a Etapa de Melhoramento das Instalações 

Com os olhos no 2024, as supracitadas instalações de OSBP adaptadas serão 
ampliadas para a sua capacidade de grande escala, que devem preencher 2.050 
[veículos / dia] de processamento de tráfico comercial. 

É essencial que, no entanto, o momento de expansão em larga escala será 
determinado pelo acompanhamento das tendências de tráfico. Particularmente, a 
tendência de importação de tráfico comercial, será a chave para monitorar. 

Estas instalações OSBP de grande escala vão funcionar durante os próximos 10 
anos ou mais até 2033.  
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Figura 5.2.2  Fluxo de Selecção para um cenário Ideal 

5.2.2 Modelo OSBP Seleccionado para uma Introdução Faseada 

Cenários escolhidos diferem do modelo OSBP aplicável para a sua instalação em 
larga escala. Cenário 3 é composto por um edifício comum nomeadamente 
"posição escarranchada" ou "Um Único País", enquanto o Cenário 4 é composto 
por dois edifícios separados, nomeadamente "justapostos" (veja secção 3.2). 

Levando em conta o conceito de melhoramento em duas etapas das instalações 
actuais, o modelo melhor OSBP será avaliado baseando-se em oito critérios, 
como mencionado anteriormente no ponto 4.2.3. 

Resultado da avaliação é que o modelo "das instalações de Justaposto" como 
Cenário 4, será tecnicamente mais explicável e justificável que o outro. 

Vantagens notáveis que o Cenário 4 pode provar é que a utilidade existentes e as 
instalações serão totalmente utilizadas em termos de infra-estrutura, e que a 
adequação e a flexibilidade contra o modelo de tráfico e o crescimento da 
demanda é bastante superior. O período do projecto e os custos também podem 
ser curto e menor. A figura a seguir indica os prós e contras entre os dois 
modelos de OSBP. 
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Figura 5.2.3  Factores-chave e Curva da Demanda de Tráfico 

5.2.3 Sistemas e Procedimentos de Atravessar a Fronteira 

(1) Os Actuais Sistemas e Procedimentos 

Os procedimentos e sistemas de passagem da fronteira, que representam, 
principalmente, desembaraço aduaneiro e controlo de passaportes, estão 
actualmente definidos como mencionado anteriormente no Capítulo 1. 

Processos semelhantes e fluxo de trabalho são aplicados em Moçambique e 
Malawi para o actual funcionamento sob regime não-OSBP, apesar de algumas 
diferenças existentes sobre os sistemas utilizados para liberação alfandegária, 
captura de dados e seguro contra terceiros (veja Secção 4.3.2).  

 (2) Sistemas e Procedimentos para requerer o funcionamento de OSBP 

Procedimentos e sistemas de passagem de fronteira devem ser examinados para 
empregar no regime OSBP em conformidade com as seguintes questões. 

Exames devem ser realizados conjuntamente pelos dois países, em cooperação 
com a comissão técnica conjunta e grupos de trabalho relevantes, tais como 
"G/T para Serviços de Fronteira e Regulamento", "G/T para Informação e 
Tecnologia de Comunicação " e "G/T para Questões Legais". 

Definir o Âmbito de Controlo da Fronteira 

 O que de todas as vigilâncias e outros controles de desalfandegamento 
regular e verificação dos passaportes deve ser administrado adicionalmente, 
no posto de fronteira?  

e.g.: 

- Controle de Quarentena que actualmente não é considerada. 

- A polícia de guarda fronteira / polícia de trânsito, que actualmente não 
residem para além dos militares. 



Pesquisa Preparatória sobre o Plano de Melhoramento da Estrada                                                  Relatório Final 
no Corredor de Desenvolvimento de Nacala Development (N13: Cuamba-Mandimba-Lichinga) 
na República de Moçambique                                                                                     Fevereio 2010 
 

 

 289

- Controle de carga por eixo que actualmente não é realizado. 

 Qual do desalfandegamento e verificações regulares de passaporte deve ser 
reforçado ou atenuado e novamente considerado?   

e.g: 

- Inspecção de fretes em relação à frequência e métodos para o tráfico 
comercial 

- Tráfico de trânsito Importações / Exportações  

- Entrada / saída de tráfico 

- Os procedimentos aduaneiros para carga internacional de trânsito do 
Malawi que actualmente não são necessários. 

- Desembaraço aduaneiro em postos de fronteira 

Feedback dos Resultados da Facilitação do Comercio 

 Quais os resultados do protocolo comercial, programas de facilitação do 
comércio e dos projectos, que a Organização Mundial do Comércio e as 
RECs, SADC, COMESA têm realizado, deve ser considerados 
adicionalmente?  

e.g.: 

- Eliminação das barreiras tarifárias:  
- União Aduaneira que está agendada para o ano 2010. 
- Acordo do Comercio Livre que está agendada para o ano 2015. 

- Eliminação de barreiras não-tarifárias / Padronização de tráfico trans-
fronteiriço 

- Seguro Contra Terceiro (Cartão Amarelo na SADC) 

- Taxa de trânsito 

- Controle de eixo de carga 

Feedback dos Resultados da Harmonização Aduaneira 

 Quais os resultados da harmonização aduaneira e padronização de 
programas e projectos, que a Organização Mundial das Alfândegas e da 
SADC têm realizado como iniciativa, deve ser considerada adicionalmente?  

e.g.: 

- Ficha aduaneira e simplificação de fluxo 

- Novo sistema de ICT para desembaraço aduaneiro: 

- Sistema de Janela Única cuja sua ratificação está em curso. 

- Sistema de Monitoria de Carga cuja sua ratificação está em curso. 

- Estudo sobre o tempo de liberação que terminou em 2008. 

(3) Sistemas e Procedimentos a considerarem para a Implementação da Política  

Como mencionado acima, até agora, procedimentos e sistemas de passagem da 
fronteira para empregar sob o regime OSBP, não foram discutidos ou ainda 
definidos entre os dois países. 
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Isto é devido ao facto de que ambos os países ainda na fase anterior esperar para 
um reconhecimento mútuo de introdução de OSBP. Agora que parece haver 
alguns progressos no acordo bilateral e o estabelecimento de medidas para 
implementação, que precisam ser aprofundadas. 

Por conseguinte, a política de implementação e planificação das instalações será 
formulada com base nos procedimentos e o sistema de controlo da fronteira, e 
deve ser proposto como estratégia provisória, a fim de facilitar o estudo e 
discussão técnica entre T / Cs e G / Ts dos dois países. 

A figura a seguir ilustra o fluxo actual de trabalho dos procedimentos de 
classificação de regimes aduaneiros.  

 
Figura 5.2.4  As Actuais Procedimentos da Fronteira para Incorporar na Política de 

Implementação 

5.2.4 Pontos de Referências para o Desempenho 

É necessário estabelecer parâmetros de desempenho, como Unidade de Tempo 
de Processamento e Tempo-alvo de Liberação nos postos de fronteira. Estas 
medidas fazem parte da política de implementação a fim de posteriormente 
formular a planificação para as instalações com base no modelo seleccionado de 
OSBP.  

Tempo-alvo de Liberação (TTR):  

TTR é uma referência que resume tempo total necessário para um veículo ou 
uma pessoa a atravessar a fronteira, sob o regime aduaneiro necessário e regimes 
de imigração aplicados para o funcionamento em regime OSBP. A TTR pode ser 
estabelecida por regime aduaneiro e / ou orientação de trânsito, que são factores 
influentes que afectam o tempo de procedimentos de passagem da fronteira.   

Unidade de Tempo de Processamento (UPT):  

UPT é um componente da TTR e compreende do consumo de unidade de tempo 
para o processo relevante de procedimentos de passagem na fronteira; como 
desalfandegamento, controle de passaportes e outros. 

Como mencionado anteriormente nesta secção, a política de implementação será 
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provisoriamente formulada empregando os actuais procedimentos e sistemas de 
regimes aduaneiros e de imigração, assim, TTR deve basear-se da mesma 
maneira e se referido ao actual tempo de liberação. A seguir, especificamente 
explica o tempo actual de liberação e o tempo alvo de liberação.  

 (1) Actual Tempo de Liberação e Unidade de Tempo de Processamento 

De acordo com a entrevista e a pesquisa do local, resume-se que o 
processamento transfronteiriço vai realmente precisar do tempo, tanto nas 
fronteiras de Mandimba e Chiponde como segue. 

Tabela 5.2.2   Posto Fronteiriço de Mandimba (Moçambique) Actual Tempo de Liberação 

Unidade [minutos] 

Export Passenger Pedestrian

 Process Normal
Simplified

Abbreviated
+

Inspection
Inbound Outbound Inbound Outbound Vehicles & Bicycle

Current Time Release [min] 25 30 60 20 10 25 n/a n/a 15 5

Idle Time (Entry) 0 0 0 0 0 0 n/a n/a 0 0
Custums Clearance 20 25 55 15 5 20 0 0 10 0

Processing Time 10 15 15 5 5 10 n/a n/a - -
Inspection (Random) - - 30 - - - - - - -
TIP

Idle time 5 5 5 - - - n/a - 5 -
Processing time 5 5 5 - - - n/a - 5 -

TEP
Idle time - - - 5 - 5 - n/a - -
Processing time - - - 5 - 5 - n/a - -

Passport Control 5 5 5 5 5 5 0 0 5 5
Idle time 0 0 0 0 0 0 n/a n/a 0 0
Processing time 5 5 5 5 5 5 n/a n/a 5 5

Idle Time (Exist) 0 0 0 0 0 0 0 0 0 0

Non-Commercial Traffic  Regimes  
Free Transit International TransitImport

Commercial Traffic

 
Fonte: Equipe de Estudo 

Tabela 5.2.3   Posto Fronteiriço de Chiponde (Malawi) Actual Tempo de Liberação 

Unidade [minutos] 

Export Passenger Pedestrian

 Process Normal
Simplified

Abbreviated
+

Inspection
Inbound Outbound Inbound Outbound Vehicles & Bicycle

Current Time Release [min] 30 50 80 45 40 45 n/a n/a 15 5

Idle Time (Entry) 0 0 0 0 0 0 n/a n/a 0 0
Custums Clearance 25 45 75 40 35 40 0 0 10 0

Processing Time 20 40 40 35 35 35 n/a n/a - -
Inspection (Random) - - 30 - - - - - - -
TIP

Idle time 0 0 0 - - - n/a - 5 -
Processing time 5 5 5 - - - n/a - 5 -

TEP
Idle time - - - 0 - 0 - n/a - -
Processing time - - - 5 - 5 - n/a - -

Passport Control 5 5 5 5 5 5 0 0 5 5
Idle time 0 0 0 0 0 0 n/a n/a 0 0
Processing time 5 5 5 5 5 5 n/a n/a 5 5

Idle Time (Exist) 0 0 0 0 0 0 0 0 0 0

Non-Commercial Traffic  Regimes  
Free Transit International TransitImport

Commercial Traffic

 
Fonte: Equipe de Estudo 

De modo geral, o tempo registado de liberação é tão boa e tolerável que não 
haverá resistência em ambos os postos fronteiriços. 

Por exemplo, o tempo de liberação, para a importação no regime simplificado e 
abreviado em Mandimba, que será objecto de processamento na fronteira, é 
responsável por 30 [min], bem como 60 [min] em caso de inspecção e isso é 
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tempo muito ideal de passagem. 

Este aspecto é obviamente porque os postos de fronteira enfrentam actualmente 
apenas pequeno volume de tráfico que não excedam a capacidade de 
processamento, não por causa da eficiência de processamento na fronteira. Não 
existe tempo ocioso, que inclui a perda de tempo de espera na fila ou para a 
entrada e saída das instalações da fronteira. 

Ela confirma que há uma tendência de tempo de liberação que mostra que o 
regime de importação é mais demorada em comparação com os regimes de 
exportadores e de trânsito igualmente em ambos os postos fronteiriços. Observa-
se também que o tempo de liberação por alfândega de Malawi é mais demorada 
para o tráfico comercial comparado com as alfândegas de Moçambique, mesmo 
que não seja muito significativo, visto que nenhuma diferença é confirmada para 
o tráfico não-comercial. 

(2) Tempo-alvo de Liberação e Unidade de Tempo de Processamento 

Com base no actual tempo de liberação acima mencionado, TTR e UPT para a 
política de implementação provisória pode ser proposta tanto para os postos de 
Mandimba e Chiponde como segue.   

Tabela 5.2.4   Posto Fronteiriço de Mandimba (Moçambique) Tempo-alvo de Liberação 

Unidade [minutos] 

Export Passenger Pedestrian

 Process Normal
Simplified

Abbreviated
+

Inspection
Inbound Outbound Inbound Outbound Vehicles & Bicycle

Target Time Release [min] 40 45 75 40 25 40 45 35 15 5

Idle Time (Entry) 5 5 5 5 5 5 5 5 0 0
Custums Clearance 20 25 55 20 5 20 25 15 10 0

Processing Time 10 15 15 10 5 10 15 5 - -
Inspection (Random) - - 30 - - - - - - -
TIP

Idle time 5 5 5 - - - 5 - 5 -
Processing time 5 5 5 - - - 5 - 5 -

TEP
Idle time - - - 5 - 5 - 5 - -
Processing time - - - 5 - 5 - 5 - -

Passport Control 10 10 10 10 10 10 10 10 5 5
Idle time 5 5 5 5 5 5 5 5 0 0
Processing time 5 5 5 5 5 5 5 5 5 5

Idle Time (Exit) 5 5 5 5 5 5 5 5 0 0

Non-Commercial Traffic  Regimes  
Free Transit International TransitImport

Commercial Traffic

 
Fonte: Equipe de Estudo 
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Tabela 5.2.5   Posto Fronteiriço de Chiponde (Malawi) Tempo-alvo de Liberação 

Unidade [minutos] 

Export Passenger Pedestrian

 Process Normal
Simplified

Abbreviated
+

Inspection
Inbound Outbound Inbound Outbound Vehicles & Bicycle

Target Time Release [min] 40 45 75 45 35 45 40 45 15 5

Idle Time (Entry) 5 5 5 5 5 5 5 5 0 0
Custums Clearance 20 25 55 25 15 25 20 25 10 0

Processing Time 10 15 15 15 15 15 10 15 - -
Inspection (Random) - - 30 - - - - - - -
TIP

Idle time 5 5 5 - - - 5 - 5 -
Processing time 5 5 5 - - - 5 - 5 -

TEP
Idle time - - - 5 - 5 - 5 - -
Processing time - - - 5 - 5 - 5 - -

Passport Control 10 10 10 10 10 10 10 10 5 5
Idle time 5 5 5 5 5 5 5 5 0 0
Processing time 5 5 5 5 5 5 5 5 5 5

Idle Time (Exit) 5 5 5 5 5 5 5 5 0 0

Non-Commercial Traffic  Regimes  
Free Transit International TransitImport

Commercial Traffic

 
Fonte: Equipe de Estudo 

Em proposta ao TTR e UTP, aplicar-se-ia seguintes critérios uma vez que: 

 Repete que os processos aqui considerados são as hipóteses que estão em 
conformidade com os procedimentos das fronteiras actuais e são 
provisórios até que o processo seja estabelecido pelos dois países. 

 Tempo-alvo é assumido que seja como 2014-2023 e 2024-2033 da Política 
de implementação e planificação das instalações e a mesma tendência do 
actual tempo de liberação será considerada. 

 Tempo ocioso (entrada e saída), bem como cada processo na alfândega e 
controle de passaportes deve ser considerado. 

 Isto é devido ao facto de que será fácil prever que alguma perda mínima do 
tempo de espera, filas e movimento, será criada e aceite quando a 
resistência de passagem de fronteira tornar-se intensiva em maior volume 
de tráfico. 

 Trânsito internacional deve ser assumido, o qual não é gerado no tráfico 
comercial vigente, e para contar TEP e TIP para ambas as direcções de 
entrada e saída, respectivamente. 

 Trânsito livre na direcção de entrada não será contado no processo de ponta 
como nos procedimentos actuais. 

5.2.5 Alocação de Recursos 

A política de implementação vai propor um plano preliminar de alocação de 
recursos humanos. É uma maneira simples para as necessidades espaciais, por 
exemplo, espaço para escritório, espaço de estacionamento para as instalações, 
será determinado com base na distribuição dos recursos. 

Todas as hipóteses, isto é, i) Os procedimentos de fronteira a utilizar, ii) Tempo-
alvo da liberação, iii) o tempo total de processamento, iv) Unidade de força de 
trabalho serão levados em conta para concluir a alocação dos recursos. 
Pressupostos i) e ii) já foram mencionados anteriormente. De seguida explica-se 
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os pressupostos iii) e iv) . 

 (1) Tempo Total de Processamento e Unidade de Mão-de-Obra 

Tempo total de processamento é a soma do tempo de processamento com base 
na TTR e volume de tráfico previsto. 

Como anteriormente mencionado, as TTR são criados classificando o regime 
aduaneiro para que o tempo total de processamento deverá ser resumida da 
mesma forma, e vai ser estabelecida para 2024 que é a 1 ª etapa da introdução de 
OSBP e 2033, que é a 2ª etapa da introdução. 

Os quadros seguintes indicam o tempo total de processamento em 2024, bem 
como 2033, em conformidade com TTR assumida como mencionado 
anteriormente na Tabela 5.2.4 e 5.2.5, bem como o volume de tráfico previsto e 
mencionado na Tabela 5.1.1 e 5.1.2. 

Posto Fronteiriço de Mandimba (Moçambique):  

Em 2024, o tempo total necessário de processamento para o desembaraço 
aduaneiro no posto fronteiriço de Mandimba é de 11.701 [min / dia] e para o 
controle de passaporte 6.282 [min / dia]. E em 2033, o tempo de processamento 
total é de 55.545 [min / dia] e 23.626 [min / dia], respectivamente. 

Tabela 5.2.6   Posto Fronteiriço de Mandimba (Moçambique) Tempo Total de 
Processamento Ano 2024 e 2033 

Export Passenger Pedestrian

Year 2024 Normal
Simplified

Abbreviated
+

Inspection
Inbound Outbound Inbound Outbound Vehicles & Bicycle

Traffic Demand Forecast [Vehicle/d 11 313 15.65 6 30 8 40 51 60 247
Total Processing Time [min/day]

Customs 220 7825 860.75 120 150 160 1000 765 600 0 11,701
Passport Contorl 110 3130 156.5 60 300 80 400 510 300 1235 6,282

Commercial Traffic Non-Commercial Traffic
Import Free Transit International Transit

 
Year 2033
Traffic Demand Forecast [Vehicle/d 29 1831 91.55 7 75 16 40 52 154 288
Total Processing Time [min/day]

Customs 580 45775 5035.25 140 375 320 1000 780 1540 0 55,545
Passport Contorl 290 18310 915.5 70 750 160 400 520 770 1440 23,626

 
Fonte: Equipe de Estudo 

Posto Fronteiriço de Chiponde (Malawi):  

Em 2024, o tempo total necessário de processamento para o desembaraço 
aduaneiro no posto fronteiriço de Mandimba é de 11.733 [min / dia] e para o 
controle de passaporte 6.127 [min / dia]. E em 2033, o tempo total de 
processamento é de 52.362 [min / dia] e 22.712 [min / dia], respectivamente. 
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Tabela 5.2.7  Posto Fronteiriço de Chiponde (Malawi) Tempo Total de Processamento Ano 
2024 e 2033 

Export Passenger Pedestrian

Year 2024 Normal
Simplified

Abbreviated
+

Inspection
Inbound Outbound Inbound Outbound Vehicles & Bicycle

Traffic Demand Forecast [Vehicle/d 3 3 0.15 324 8 30 51 40 60 247
Total Processing Time [min/day]

Customs 60 75 8.25 8100 120 750 1020 1000 600 0 11,733
Passport Contorl 30 30 1.5 3240 80 300 510 400 300 1235 6,127

Commercial Traffic Non-Commercial Traffic
Import Free Transit International Transit

 
Year 2033
Traffic Demand Forecast [Vehicle/d 3.5 3.5 0.175 1860 16 75 52 40 154 288
Total Processing Time [min/day]

Customs 70 87.5 9.625 46500 240 1875 1040 1000 1540 0 52,362
Passport Contorl 35 35 1.75 18600 160 750 520 400 770 1440 22,712

 
Fonte: Equipe de Estudo 

(2) Unidade de Mão-de-Obra e Recursos Humanos Necessários 

Dividindo-se o tempo total de processamento acima citado por mão-de-obra, os 
recursos humanos necessários serão estimados. 

Unidade de mão-de-obra será calculada com base na equipe actual e composição 
de turnos de ambos, Mandimba e Chiponde assumindo 12 horas de trabalho e a 
taxa de pico. 

Posto Fronteiriço de Mandimba (Moçambique):  

A seguinte tabela indica e alocação de recursos necessários para a Posto de 
fronteira de Mandimba em 2024, bem como em 2033, de acordo com o tempo 
total de processamento como anteriormente mencionado nas Tabelas 5.2.6 e 
5.2.7. 

Resume-se que, para o melhoramento da 1 ª etapa em 2014-2023 cerca de 26 
agentes das alfândegas e 14 oficiais de imigração serão necessários, e que na 2ª 
etapa de melhoramento em 2024-2033, cerca de 123 agentes aduaneiros e 53 
oficiais de imigração serão necessários. 

Tabela 5.2.8   Posto Fronteiriço de Mandimba (Moçambique) Recursos Necessários  

Fase de Melhoramento Ano Alfândegas [oficiais] Imigração [oficiais] 

1a Etapa 2014-2023 26 14

2a Etapa 2024-2033 123 53

Fonte: Equipe de Estudo 

Seguintes Tabelas representam a composição de cálculos  para estimativa dos 
recursos humanos necessários em 2024 e 2033. 
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Tabela 5.2.9   Posto Fronteiriço de Mandimba (Moçambique) Recursos Necessários em  
2024 

Export Passenger Pedestrian

Year 2024 Normal
Simplified

Abbreviated
+

Inspection
Inbound Outbound Inbound Outbound Vehicles & Bicycle

Traffic Demand Forecast [Vehicle/d 11 313 15.65 6 30 8 40 51 60 247
Total Processing Time [min/day]

Customs 220 7825 860.75 120 150 160 1000 765 600 0 11,701
Passport Contorl 110 3130 156.5 60 300 80 400 510 300 1235 6,282

Customs Unit Resource Capacity 3 team = 4 Officer (1+1+2), 1 Casher
Working Hours [hr] 12
Peak Ratio (=10hours/12hours) 0.83333333

Total limit Processing Time [min] 1800
Resource increasing Ratio 6.50041667
Necessary Resourece

Per Regime 0.12 4.35 0.48 0.07 0.08 0.09 0.56 0.43 0.33 0.00
teams 0.37 13.04 1.43 0.20 0.25 0.27 1.67 1.28 1.00 0.00
officers 0.49 17.39 1.91 0.27 0.33 0.36 2.22 1.70 1.33 0.00 26.00

Total
team 20  
officers 26 => max. number of team = 26
cashers 7

Immigration Unit Resource Capacit 3 team = 4 Officer (1+1+2)
Working Hours [hr] 12
Peak racio (=10hours/12hours) 0.83333333

Total limit Processing Time [min] 1800
Resource increasing Ratio 3.48972222
Necessary Resourece

Per Regime 0.06 1.74 0.09 0.03 0.17 0.04 0.22 0.28 0.17 0.69
teams 0.18 5.22 0.26 0.10 0.50 0.13 0.67 0.85 0.50 2.06
officers 0.24 6.96 0.35 0.13 0.67 0.18 0.89 1.13 0.67 2.74 13.96

Total
team 10
officers 14 => max. number of team = 14

Commercial Traffic Non-Commercial Traffic
Import Free Transit International Transit

 
Fonte: Equipe de Estudo 

Tabela 5.2.10   Posto Fronteiriço de Mandimba (Moçambique) Recursos Necessários em 
2033 

Export Passenger Pedestrian

Year 2033 Normal
Simplified

Abbreviated
+

Inspection
Inbound Outbound Inbound Outbound Vehicles & Bicycle

Traffic Demand Forecast [Vehicle/d 29 1831 91.55 7 75 16 40 52 154 288
Total Processing Time [min/day]

Customs 580 45775 5035.25 140 375 320 1000 780 1540 0 55,545
Passport Contorl 290 18310 915.5 70 750 160 400 520 770 1440 23,626

Customs Unit Resource Capacity 3 team = 4 Officer (1+1+2), 1 Casher
Working Hours [hr] 12
Peak Ratio (=10hours/12hours) 0.83333333

Total limit Processing Time [min] 1800
Resource increasing Ratio 30.8584722
Necessary Resourece

Per Regime 0.32 25.43 2.80 0.08 0.21 0.18 0.56 0.43 0.86 0.00
teams 0.97 76.29 8.39 0.23 0.63 0.53 1.67 1.30 2.57 0.00
officers 1.29 101.72 11.19 0.31 0.83 0.71 2.22 1.73 3.42 0.00 123.43

Total
team 93  
officers 123 => max. number of team = 26
cashers 31

Immigration Unit Resource Capacit 3 team = 4 Officer (1+1+2)
Working Hours [hr] 12
Peak racio (=10hours/12hours) 0.83333333

Total limit Processing Time [min] 1800
Resource increasing Ratio 13.1252778
Necessary Resourece

Per Regime 0.16 10.17 0.51 0.04 0.42 0.09 0.22 0.29 0.43 0.80
teams 0.48 30.52 1.53 0.12 1.25 0.27 0.67 0.87 1.28 2.40
officers 0.64 40.69 2.03 0.16 1.67 0.36 0.89 1.16 1.71 3.20 52.50

Option1
Outbound 0.16 0.36 1.16 1.71 3.20 6.58
Inbound 0.64 40.69 2.03 1.67 0.89 1.71 3.20 50.83

Option2
Commercial 0.64 40.69 2.03 0.16 1.67 0.36 0.89 1.16 47.59

Outbound 0.16 0.36 1.16 1.67
Inbound 0.64 40.69 2.03 1.67 0.89 45.92

Non-Commercial 1.71 3.20 4.91
Total

team 39
officers 53 => max. number of team = 14

Commercial Traffic Non-Commercial Traffic
Import Free Transit International Transit

 
Fonte: Equipe de Estudo 

Posto Fronteiriço de Chiponde (Malawi):  
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A seguinte tabela indica os recursos necessários e alocação para o posto 
fronteiriço de Chiponde em 2024, bem como em 2033, de acordo com o tempo 
total de processamento como anteriormente mencionado nas Tabelas 5.2.6 e 
5.2.7. 

Resume-se que, para a 1ª Etapa de melhoramento em 2014-2024 cerca de 29 
agentes das alfândegas e 17 oficiais de imigração serão necessários, e que a 2ª 
etapa de melhoramento em 2025-2033, cerca de 131 agentes das alfândegas e 63 
oficiais de imigração serão necessários. 

Tabela 5.2.11   Posto Fronteiriço de Chiponde (Malawi) Recursos Necessários 

Fase de 
Melhoramento 

Ano Alfândegas [oficiais] Imigração [oficiais] 

1a Etapa 2014-2024 29 17
2a Etapa 2025-2033 131 63

Fonte: Equipe de Estudo 

Seguintes Tabelas representam a composição de cálculos  para estimativa dos 
recursos humanos necessários em 2024 e 2033. 

Tabela 5.2.12   Posto Fronteiriço de Chiponde (Malawi) Recursos Necessários em 2024 

Export Passenger Pedestrian

Year 2024 Normal
Simplified

Abbreviated
+

Inspection
Inbound Outbound Inbound Outbound Vehicles & Bicycle

Traffic Demand Forecast [Vehicle/d 3 3 0.15 324 8 30 51 40 60 247
Total Processing Time [min/day]

Customs 60 75 8.25 8100 120 750 1020 1000 600 0 11,733
Passport Contorl 30 30 1.5 3240 80 300 510 400 300 1235 6,127

Customs Unit Resource Cap 6 team = 9 Officer (1+1+1+2+2), 2 Casher
Working Hours [hr] 12
Peak Ratio (=10hours/12hours) 0.83333333

Total limit Processing Time [min] 3600
Resource increasing Ratio 3.25923611
Necessary Resourece

Per Regime 0.02 0.02 0.00 2.25 0.03 0.21 0.28 0.28 0.17 0.00
teams 0.10 0.13 0.01 13.50 0.20 1.25 1.70 1.67 1.00 0.00
officers 0.15 0.19 0.02 20.25 0.30 1.88 2.55 2.50 1.50 0.00 29.33

Total
team 20  
officers 29 => max. number of team = 29
cashers 7

Immigration Unit Resource 3 team = 5 Officers (1+2+2)
Working Hours [hr] 12
Peak racio (=10hours/12hours) 0.83333333

Total limit Processing Time [min] 1800
Resource increasing Ratio 3.40361111
Necessary Resourece

Per Regime 0.02 0.02 0.00 1.80 0.04 0.17 0.28 0.22 0.17 0.69
teams 0.05 0.05 0.00 5.40 0.13 0.50 0.85 0.67 0.50 2.06
officers 0.08 0.08 0.00 9.00 0.22 0.83 1.42 1.11 0.83 3.43 17.02

Total
team 10
officers 17 => max. number of team = 17

Commercial Traffic Non-Commercial Traffic
Import Free Transit International Transit

 
Fonte: Equipe de Estudo 
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Tabela 5.2.13   Posto Fronteiriço de Chiponde (Malawi) Recursos Necessários em 2033 

Export Passenger Pedestrian

Year 2033 Normal
Simplified

Abbreviated
+

Inspection
Inbound Outbound Inbound Outbound Vehicles & Bicycle

Traffic Demand Forecast [Vehicle/d 3.5 3.5 0.175 1860 16 75 52 40 154 288
Total Processing Time [min/day]

Customs 70 87.5 9.625 46500 240 1875 1040 1000 1540 0 52,362
Passport Contorl 35 35 1.75 18600 160 750 520 400 770 1440 22,712

Customs Unit Resource Cap 6 team = 9 Officer (1+1+1+2+2), 2 Casher
Working Hours [hr] 12
Peak Ratio (=10hours/12hours) 0.83333333

Total limit Processing Time [min] 3600
Resource increasing Ratio 14.5450347
Necessary Resourece

Per Regime 0.02 0.02 0.00 12.92 0.07 0.52 0.29 0.28 0.43 0.00
teams 0.12 0.15 0.02 77.50 0.40 3.13 1.73 1.67 2.57 0.00
officers 0.18 0.22 0.02 116.25 0.60 4.69 2.60 2.50 3.85 0.00 130.91

Total
team 87  
officers 131 => max. number of team = 131
cashers 29

Commercial Traffic Non-Commercial Traffic
Import Free Transit International Transit

 
Immigration Unit Resource 3 team = 5 Officers (1+2+2)

Working Hours [hr] 12
Peak racio (=10hours/12hours) 0.83333333

Total limit Processing Time [min] 1800
Resource increasing Ratio 12.6176389
Necessary Resourece

Per Regime 0.02 0.02 0.00 10.33 0.09 0.42 0.29 0.22 0.43 0.80
teams 0.06 0.06 0.00 31.00 0.27 1.25 0.87 0.67 1.28 2.40
officers 0.10 0.10 0.00 51.67 0.44 2.08 1.44 1.11 2.14 4.00 63.09

Total
team 38
officers 63 => max. number of team = 63

Fonte: Equipe de Estudo 

(3) Alocação dos Recursos 

O número necessário dos agentes relevantes para 2024 e 2033 é provisoriamente 
estimado conforme mencionado anteriormente. 

No entanto, mais uma vez ressalta-se que esta é apenas uma referência para a 
aprendizagem de estimativa do número necessário dos agentes, bem como para 
iniciar a avaliação técnica e discussão entre os dois países, uma vez que esta 
estimativa é realizada com base em certos pressupostos como mencionado 
anteriormente. 

Assim, no caso de procedimentos de fronteira devem ser alterados depois de 
discussão técnica bilateral, tempo-alvo de liberação deve ser revisto, por 
conseguinte, então, o tempo total de processamento e os recursos necessários 
devem ser modificados. 

A alocação dos recursos a empregar em regime OSBP vai ser determinada em 
conformidade com as seguintes questões. A avaliação deve ser realizada 
juntamente pelos dois países, em colaboração com a comissão técnica conjunta e 
grupos de trabalho relevantes, tais como "G/T para Serviços de Fronteira e 
Regulamento", "G/T para Questões Legais" e "G/T para TIC". 

 Procedimentos e sistemas de fronteira  

 Tempo-alvo de liberação, tempo total de processamento, unidade de força 
de trabalho e eficiência estimada 

 Disponibilidade dos serviços aduaneiros e agentes de imigração 

 Horas de trabalho e turnos para serem aplicados 

 Difusão e programa de formação e cronograma da introdução de OSBP 
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Figura 5.2.5  Estrutura para Determinar a Alocação dos Recursos 

5.3  Proposta para a Planificação da Estrutura para a Introdução Faseada da 
OSBP 

5.3.1 Plano da Estrutura: Opções Operacionais para OSBP  

Como a política de implementação define no ponto 5.2., Duas instalações 
faseadas justapostas devem ser introduzidas, com as fases que compõem o 
primeiro passo 1 de melhoramento em 2014 e segundo passo de melhoramento 
em 2024. A planificação das instalações deve ser detalhada e proposta, em 
conformidade com a política. 

No início da planificação das instalações, é essencial que o sistema operacional 
de OSBP esteja seleccionado para as instalações justapostas, uma vez que as 
instalações justapostas serão operações divididas em dois edifícios diferentes. 

O tipo de funcionamento dividido é opcional, de acordo com critérios a 
empregar. Os seguintes esquemas operacionais são as opções de acordo com os 
critérios diferentes para processar o tráfico transfronteiriço sob ambiente OSBP. 

 (1) Operações Divididas por Direcção de Tráfico 

Este sistema operacional é uma opção que deve cumprir com a direcção do 
tráfico, e padrões para o funcionamento de OSBP. As características do regime 
são resumidas da seguinte forma: 

 Apenas o fluxo de entrada no país de entrada para ser processado sob 
procedimentos de passagem na fronteira. 

 Todos os tipos de tráfico devem ser objecto de um processo em dois 
edifícios diferentes em cada país, tais como o tráfico comercial e tráfico 
não-comercial. 

 As autoridades das alfândegas e de imigração estarão em funcionamento 
separadamente para tráfico de saída e de entrada. 
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 As autoridades aduaneiras e de imigração dos dois países em conjunto 
residirão em duas instalações diferentes e devem processar apenas um fluxo. 

 
Figura 5.3.1 Opção Operacional da OSBP: Funcionamento Dividido por Direcção de 

Tráfico 

Por exemplo Instalações em Mandimba:  

Processamento do tráfico comercial, como as importações de Moçambique, o 
trânsito livre (entrada) de Moçambique, e trânsito internacional (entrada), do 
Malawi. 

Processamento de tráfico não-comercial, tal como TIP de Moçambique e TEP do 
Malawi. Por exemplo; Instalações em Chiponde: 

Processamento do tráfico comercial, como a exportação de Moçambique, 
trânsito livre (saída) de Moçambique e trânsito internacional de Malawi (saída). 

Processamento de tráfico não-comercial, tal como TIP do Malawi, TEP de 
Moçambique. 

(2) Funcionamento Dividido por Tipo de Tráfico 

Este sistema operacional é outra opção que devem respeitar o tipo de tráfico. 
Características do regime são resumidos como segue: 

 Fluxo de entrada e saída no país de entrada para ser processado sob 
procedimentos de passagem na fronteira. 

 Dois edifícios serão ser separadas, uma para o processamento do tráfico 
comercial e outro para o tráfico não-comercial. 

 Alfândega e imigração dos dois países residirão em conjunto e em cada 
unidade deve processar dois fluxos de cada tipo de tráfico. 

 Alfândega e imigração devem estar em duplo funcionamento para a saída e 
entrada do tráfico no país de entrada.  
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Figura 5.3.2  Opção Operacional para OSBP por Tipo de Tráfico 

 

Por exemplo Instalações em Mandimba:  

Processamento de apenas o tráfico comercial, como a importação de 
Moçambique, o trânsito livre (entrada) de Moçambique, o trânsito internacional 
(entrada), do Malawi, além disso, a exportação de Moçambique, o trânsito livre 
(saída) de Moçambique, o trânsito internacional de Malawi (saída).  

 Por exemplo Instalações em Chiponde:  

Processa somente o tráfico não-comercial, tal como a TIP de Moçambique, TEP 
de Malawi, além disso, TIP do Malawi, TEP de Moçambique. 

(3) Selecção de Opções Operacionais 

Ambas as opções operacionais têm vantagens e desvantagens. Cada sistema a ser 
empregue sob OSBP será examinado. Exame será ser conjuntamente feito pelos 
dois países, em colaboração com a comissão técnica conjunta e grupos de 
trabalho relevantes, tais como "G/T Serviços de Fronteira e Regimento", "G/T 
Infra-estrutura", "G/T Legal" e "O G/T TIC".  

5.3.2 Planificação das Instalações: Perfil das Instalações para OSBP Dupla Faseada 

Os perfis das instalações serão propostos, em conformidade com a política de 
implementação que determina as condições experimentais de desenho, tais como 
procedimentos de controlo das fronteiras e dos sistemas, pontos de referência do 
desempenho e utilização de recursos como mencionado anteriormente. 

Perfis devem ser estabelecidos e detalhados de acordo com as fases e opções de 
funcionamento, que são preparados para o primeiro passo de melhoramento em 
2014-2023 e a segunda etapa de melhoramento em 2024-2033 com duas opções 
de funcionamento. 
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(1)  Perfil das Instalações para a primeira etapa de melhoramento em 2014-2023 

Condições de desenho  

1) Seguinte é a Tendência de Tráfico e o Volume para processar no posto de 
fronteira: 

 Tráfico Comercial 
Tipo de Tráfico 

Regimes Aduaneiro 
Volume de Tráfico 

[2024] 
Exportações 6
Importações 324

Abreviado 313
Normal 11

Transito livre 38
Entrada 30
Saída 8

Trânsito Internacional 91
    Malawi-Importações 51
    Malawi-Exportações 40
 
Total 459

 Tráfico Não-comercial 
Tipo de Tráfico 

Regimes Aduaneiro 
Volume de Tráfico 

[2024] 
Veículo de Passageiro 25

Entrada 9
Saída 16

Autocarro 3
Entrada 3
Saída 0

Motorizada 32
Total 60
 
Peões e bicicleta 247

Seguinte é a Estimativa dos Recursos Humanos para a considerar nos gabinetes 
das alfândegas e migração: 

 Serviço Aduaneiro e Imigração de Moçambicano 
Recursos Necessários Q’ty  [pessoa] 

 Alfândegas Imigração 
Equipas 20 10
Oficiais 26 14
Caixas 7 -
Total 33 14

 Serviço Aduaneiro e Imigração de Malawi 
Recursos necessários Q’ty  [pessoas] 

 Alfândegas Imigração 
Equipas 20 10
Oficiais 29 17
Caixas 7 -
Total 36 17

A figura seguinte indica a divisão da estrutura de tendência de tráfico e volume. 
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Export

Import

Year 2024

100

1000

2000

Commercial Traffic Non-commercial Traffic

200
300

400

500

324

38

459

International Transit (Malawi)

Domestic Transit (Mozambique)

Imports (Mozambique)

Import (Malawi) =Exports (Mozambique)
Passenger Vehicle

Bus

8 Outbound

11 Normal Regime

30 Inbound

313 Simplified and Abbriviated Regime

6

51

40

3

25

60
32
Motor Bike

247

Bicycle, Pedestrian

91

 
Figura 5.3.3  Resumo das Condições de Desenho: Tendência de Tráfico e Recursos em 2024 

2)    Requisitos Espaciais 

Requisitos espaciais que consistem principalmente de espaço de escritório e 
espaço para estacionamento, devem ser planificados de acordo com as opções 
operacionais. 

A seguinte tabela indica a alocação de recursos e área apropriada para o 
escritório necessário por opção operacional classificando o tipo de tráfico e 
sentido do tráfico. Opção 1 representa a operação de separação de tráfico por 
sentido, e opção 2 representa a operação dividida por tipo de tráfico. 



Pesquisa Preparatória sobre o Plano de Melhoramento da Estrada                                                  Relatório Final 
no Corredor de Desenvolvimento de Nacala Development (N13: Cuamba-Mandimba-Lichinga) 
na República de Moçambique                                                                                     Fevereio 2010 
 

 

 304

Tabela 5.3.1   Entra de Moçambique na Fronteira de Mandimba: Recursos Necessários em 
2024  

Taget Year
Facility Type
Traffic Type All All Non-Commercia
Direction Outbound Inbound Outbound Inbound Out/In
Customs

Q'ty Teams
Officers 3.7 23.7 2.3 22.3 1.33
Cashers 1.0 6.0 1.0 7.0 1.00
Total Staff 4.7 29.7 3.3 29.3 2.33
Unit WorkSpace [m2/person 9 9 9 9 9
Planed Office Area [m2] 42 267 30 264 21

Immigration
Q'ty Teams
Officers 4.9 12.5 1.4 9.1 3.4
Total Staff 4.9 12.5 1.4 9.1 3.4
Unit WorkSpace [m2/person 9 9 9 10 9
Planed Office Area [m2] 44 113 13 91 31

Other Facility and Space
Parking  [Units]

Trailers (9) 11 (9) 11 0
Trucks 10 47 10 47 0
Passengers Car 9 9 0 0 9+9
Bus 1 1 0 0 1+1

Taget Year
Facility Type
Traffic Type All All Non-Commercia
Direction Outbound Inbound Outbound Inbound Out/In
Customs

Q'ty Teams
Officers 26.1 4.7 24.6 3.2 1.5
Cashers 6.0 1.0 6.0 1.0 1.0
Total Staff 32.1 5.7 30.6 4.2 2.5
Unit WorkSpace [m2/person 9 9 9 9 9
Planed Office Area [m2] 289 51 276 38 23

Immigration
Q'ty Teams
Officers 15.2 6.1 10.9 1.8 4.3
Total Staff 15.2 6.1 10.9 1.8 4.3
Unit WorkSpace [m2/person 9 9 9 9 9
Planed Office Area [m2] 137 55 99 16 38

Other Facility and Space
Parking  [Units]

Trailers 11 (9) 11 (9) 0
Trucks 49 10 49 10 0
Passengers Car 9 9 0 0 9+9
Bus 1 1 0 0 1+1

Commercial

Mozambique
2024

Option1 Option2
Commercial

Option1 Option2

Malawi
2024

 
Fonte: Equipe de Estudo 

As Tabelas seguintes são detalhes de cálculo de alocação dos recursos para 
Opção 1 e Opção 2. 
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Tabela 5.3.2   Moçambique: Alocação dos Recursos Necessário em 2024  

Export Passenger Pedestrian

Year 2024 Normal
Simplified

Abbreviated
+

Inspection
Inbound Outbound Inbound Outbound Vehicles & Bicycle

Customs Unit Resource Cap 3 team = 4 Officer (1+1+2), 1 Casher
Necessary Resourece

Per Regime 0.12 4.35 0.48 0.07 0.08 0.09 0.56 0.43 0.33 0.00
teams 0.37 13.04 1.43 0.20 0.25 0.27 1.67 1.28 1.00 0.00
officers 0.49 17.39 1.91 0.27 0.33 0.36 2.22 1.70 1.33 0.00 26.00

Option1
Outbound 0.27 0.36 1.70 1.33 3.66
Inbound 0.49 17.39 1.91 0.33 2.22 1.33 23.68

Option2
Commercial 0.49 17.39 1.91 0.27 0.33 0.36 2.22 1.70 24.67

Outbound 0.27 0.36 1.70 2.32
Inbound 0.49 17.39 1.91 0.33 2.22 22.35

Non-Commercial 1.33 1.33

Immigration Unit Resource 3 team = 4 Officer (1+1+2)
Necessary Resourece

Per Regime 0.06 1.74 0.09 0.03 0.17 0.04 0.22 0.28 0.17 0.69
teams 0.18 5.22 0.26 0.10 0.50 0.13 0.67 0.85 0.50 2.06
officers 0.24 6.96 0.35 0.13 0.67 0.18 0.89 1.13 0.67 2.74 13.96

Option1
Outbound 0.13 0.18 1.13 0.67 2.74 4.86
Inbound 0.24 6.96 0.35 0.67 0.89 0.67 2.74 12.51

Option2
Commercial 0.24 6.96 0.35 0.13 0.67 0.18 0.89 1.13 10.55

Outbound 0.13 0.18 1.13 1.44
Inbound 0.24 6.96 0.35 0.67 0.89 9.10

Non-Commercial 0.67 2.74 3.41

Commercial Traffic Non-Commercial Traffic
Import Free Transit International Transit

 
Fonte: Equipe de Estudo 

Tabela 5.3.3   Malawi : Alocação dos Recursos Necessário em 2024  

Export Passenger Pedestrian

Year 2024 Normal
Simplified

Abbreviated
+

Inspection
Inbound Outbound Inbound Outbound Vehicles & Bicycle

Customs Unit Resource Cap 6 team = 9 Officer (1+1+1+2+2), 2 Casher
Necessary Resourece

Per Regime 0.02 0.02 0.00 2.25 0.03 0.21 0.28 0.28 0.17 0.00
teams 0.10 0.13 0.01 13.50 0.20 1.25 1.70 1.67 1.00 0.00
officers 0.15 0.19 0.02 20.25 0.30 1.88 2.55 2.50 1.50 0.00 29.33

Option1
Outbound 20.25 1.88 2.50 1.50 26.13
Inbound 0.15 0.19 0.02 0.30 2.55 1.50 4.71

Option2
Commercial 0.15 0.19 0.02 20.25 0.30 1.88 2.55 2.50 27.83

Outbound 20.25 1.88 2.50 24.63
Inbound 0.15 0.19 0.02 0.30 2.55 3.21

Non-Commercial 1.50 1.50

Immigration Unit Resource 3 team = 5 Officers (1+2+2)
Necessary Resourece

Per Regime 0.02 0.02 0.00 1.80 0.04 0.17 0.28 0.22 0.17 0.69
teams 0.05 0.05 0.00 5.40 0.13 0.50 0.85 0.67 0.50 2.06
officers 0.08 0.08 0.00 9.00 0.22 0.83 1.42 1.11 0.83 3.43 17.02

Option1
Outbound 9.00 0.83 1.11 0.83 3.43 15.21
Inbound 0.08 0.08 0.00 0.22 1.42 0.83 3.43 6.07

Option2
Commercial 0.08 0.08 0.00 9.00 0.22 0.83 1.42 1.11 12.75

Outbound 9.00 0.83 1.11 10.94
Inbound 0.08 0.08 0.00 0.22 1.42 1.81

Non-Commercial 0.83 3.43 4.26

Commercial Traffic Non-Commercial Traffic
Import Free Transit International Transit

 
Fonte: Equipe de Estudo 

 

Unidade de espaço de escritórios deve ter 9,0 [m2/pessoa] para o cálculo, em 
referência ao guião de desenho do BAD. 

Seguintes critérios de rácio de atraso são considerados para os espaços de 
estacionamento necessários: 
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- Camiões: 15% do total de entrada ou total de saída [veículos / dia] 

- Reboques: 15% do trânsito de entrada ou trânsito de saída [veículos / 
dia] 

- Veículos de passageiros: 15% de tráfico de veículos de passageiros 
[veículos / dia] 

- Autocarros: 15% de tráfico de autocarros [veículos / dia] 
 
Opção 1: Funcionamento dividido por sentido de tráfico  

 Posto Fronteiriço de Mandimba vai processar todos os tipos de tráfico, indo 
numa direcção (entrada), como o tráfico de entrada para Moçambique, bem 
como o tráfico de saída para o Malawi. 

 Posto Fronteiriço de Chiponde vai processar todos os tipos de tráfico, indo 
numa direcção (entrada), como o tráfico de saída para Moçambique, bem 
como o tráfico de entrada para o Malawi. 

 Ambos os postos de fronteira onde os gabinetes das alfândegas e imigração 
dois países residem terão a seguinte distribuição dos recursos e da área. 

 Espaço efectivo para o escritório e o estacionamento é resumido da 
seguinte forma. Observa-se que o espaço efectivo indicado não suporte a 
área de construção. 

Tabela 5.3.4 Opção 1: Espaço Efectivo necessário para o Gabinete e Parqueamento em 
2024 

Fronteira de Mandimba [m2] Fronteira de Chiponde [m2] Instalações 
Moçambique Malawi Moçambique Malawi 

Gabinete das Alfândegas 290 270 40 50
Gabinete de Imigração 140 110 45 55
Subtotal -Edifício 810 200
Total do edifício 1,010
Área de parqueamento 1,500 400
Total de parqueamento 1,900

Fonte: Equipe de Estudo 
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Figura 5.3.4  Opção 1: Funcionamento dividido por Direcção em 2024 

Opção 2: Funcionamento Dividido por Tipo de Tráfico 

 Posto Fronteiriço de Mandimba vai processar o tráfico comercial indo em 
dois sentidos (entrada, saída), como tráfico de entrada / saída de 
Moçambique, bem como tráfico de saída / entrada do Malawi. 

 Posto Fronteiriço de Chiponde vai processar tráfico não comercial indo em 
dois sentidos (entrada, saída), como tráfico de entrada / saída de 
Moçambique, bem como tráfico de saída / entrada do Malawi. 

 Ambos os postos fronteiriços onde os gabinetes das alfândegas e de 
imigração dos dois países residem terão os seguintes alocação de recursos e 
área. 

 Espaço efectivo para o escritório e estacionamento deve ser resumida da 
seguinte forma. Observa que o espaço efectivo indicado não suporte a área 
de construção. 

Tabela 5.3.5  Opção 2: Espaço Efectivo necessário para o Gabinete e Parqueamento em 
2024 

Fronteira de Mandimba [m2] Fronteira de Chiponde [m2] 
Saída Entrada Saída Entrada 

Instalações 

Moz Malw Moz Malw Moz Malw Moz Malw 
Gabinete das Alfândegas 30 40 265 280 25 25 25 25
Gabinete de Imigração 15 20 95 100 35 40 35 40
Subtotal -Edifício 105 740 125 125
Total do edifício 1,095
Área de parqueamento 400 1,400 200 200
Total de parqueamento 2,200

Fonte: Equipe de Estudo 
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Figura 5.3.5  Opção 2: Funcionamento Dividido por Tipo de Tráfico em 2024 em 

Mandimba 

 
Figura 5.3.6  Opção 2: Funcionamento Dividido por Tipo de Tráfico em 2024 em Chiponde 
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 (2) Perfil das Instalações para a 2a Etapa de Melhoramento 2024-2033 

1)    Condições de Desenho 

Seguinte é a Estimativa da Tendência de Tráfico e Volume para processar no 
posto fronteiriço: 

 Tráfico Comercial 
Tipo de Tráfico 

Regimes Aduaneiros 
Volume de Tráfico

[ 2033] 
Exportações 7
Importações 1,860

Abreviado 1,831
Normal 29

Livre transito 91
Entrada 75
Saída 16

Transito Internacional 92
    Malawi-Importações 52
    Malawi-Exportações 40
 
Total 2,050

 Tráfico Não-comercial 
Tipo de Tráfico 

Regimes Aduaneiros 
Volume de Tráfico

[ 2033] 
Veículos de Passageiros 59

Entrada 21
Saída 38

Autocarros 7
Entrada 7
Saída 0

Motorizada 88
Total 154
 
Peões e Bicicletas 288

Seguinte é a Estimativa dos Recursos Humanos a ter em conta nos gabinetes das 
Alfândegas e Imigração: 

 Alfândegas e Imigração de Moçambique 
Recursos Necessários Q’ty  [pessoas] 

 Alfândegas Imigração 
Equipes 93 39
Oficiais 123 53
Caixas 31 -
Total 154 53

 Alfândegas e Imigração de Malawi 
Recursos Necessários Q’ty  [pessoas] 

 Alfândegas Imigração 
Equipes 20 10
Oficiais 29 17
Caixas 7 -
Total 36 17

A figura a seguir indica composição da estrutura de tendência de tráfico e 
volume. 
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Refira-se que o trânsito internacional parece possuir elevado potencial de 
crescimento para o futuro, e que o tráfico de importação parece ser capaz de 
variar o seu regime e proporção, que é actualmente de 1.835 [veículos / dia] para 
o regime simplificado e abreviado e 25 [veículos / dia] para o regime normal.   

Export

Year 2033
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1000

2000

Commercial Traffic Non-commercial Traffic

200
300

400

500

1860

91

92

2050
International Transit (Malawi)

Domestic Transit (Mozambique)

Imports (Mozambique)

Imports (Malawi) =Exports (Mozambique)
Passenger Vehicle

Bus

16 Outbound

25 Normal Regime

75 Inbound

1835 Simplified and Abbriviated Regime

7

52Import

40

7

59

154

88
Motor Bike

288

Bicycle, Pedestrian

high potential growth 
for future

possible to vary 
import regime structure

 
Figura 5.3.7  Resumo das Condições de Desenho: Tendência de Tráfico e Recursos em 2033 

2)    Requisitos do espaço  

A seguinte tabela indica a alocação de recursos e área apropriada para o 
escritório necessário por opção operacional classificando o tipo de tráfico e 
sentido do tráfico. Opção 1 representa a operação de separação de tráfico por 
sentido, e opção 2 representa a operação dividida por tipo de tráfico 
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Tabela 5.3.6   Entrada em Moçambique na Fronteira de Mandimba: Recursos Necessários 
em 2033  

Taget Year
Facility Type
Traffic Type All All Non-Commercial
Direction Outbound Inbound Outbound Inbound Out/In
Customs

Q'ty Teams
Officers 6.2 120.7 2.8 117.3 3.4
Cashers 1.0 30.0 1.0 30.0 1.0
Total Staff 7.2 150.7 3.8 147.3 4.4
Unit WorkSpace [m2/person 9 9 9 9 9
Planed Office Area [m2] 65 1,356 34 1,325 40

Immigration
Q'ty Teams
Officers 6.6 50.8 1.7 45.9 4.9
Total Staff 6.6 50.8 1.7 45.9 4.9
Unit WorkSpace [m2/person 9 9 9 9 9
Planed Office Area [m2] 59 458 15 413 44

Other Facility and Space
Parking  [Units]

Trailers (10) 18 (10) 18 0
Trucks 12 275 12 275 0
Passengers Car 23 23 0 0 23+23
Bus 1 1 0 0 1+1

Taget Year
Facility Type
Traffic Type All All Non-Commercial
Direction Outbound Inbound Outbound Inbound Out/In
Customs

Q'ty Teams
Officers 127.3 7.5 123.4 3.6 3.9
Cashers 28.0 1.0 28.0 1.0 1.0
Total Staff 155.3 8.5 151.4 4.6 4.9
Unit WorkSpace [m2/person 9 9 9 9 9
Planed Office Area [m2] 1,398 76 1,363 42 44

Immigration
Q'ty Teams
Officers 61.0 8.2 54.9 2.1 6.1
Total Staff 61.0 8.2 54.9 2.1 6.1
Unit WorkSpace [m2/person 9 9 9 9 9
Planed Office Area [m2] 549 74 494 19 55

Other Facility and Space
Parking  [Units]

Trailers 18 (10) 18 (10) 0
Trucks 279 12 279 12 0
Passengers Car 23 23 0 0 23+23
Bus 1 1 0 0 1+1

Commercial

Option1 Option2

Malawi
2033

Commercial

Mozambique
2033

Option1 Option2

 
Fonte: Equipe de Estudo 

Seguintes tabelas representam detalhes de cálculos para alocação dos recursos 
para a Opção 1 e Opção 2. 
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Tabela 5.3.7   Moçambique: Alocação dos Recursos Necessários 2033  

Export Passenger Pedestrian

Year 2033 Normal
Simplified

Abbreviated
+

Inspection
Inbound Outbound Inbound Outbound Vehicles & Bicycle

Customs Unit Resource Cap 3 team = 4 Officer (1+1+2), 1 Casher
Necessary Resourece

Per Regime 0.32 25.43 2.80 0.08 0.21 0.18 0.56 0.43 0.86 0.00
teams 0.97 76.29 8.39 0.23 0.63 0.53 1.67 1.30 2.57 0.00
officers 1.29 101.72 11.19 0.31 0.83 0.71 2.22 1.73 3.42 0.00 123.43

Option1
Outbound 0.31 0.71 1.73 3.42 6.18
Inbound 1.29 101.72 11.19 0.83 2.22 3.42 120.68

Option2
Commercial 1.29 101.72 11.19 0.31 0.83 0.71 2.22 1.73 120.01

Outbound 0.31 0.71 1.73 2.76
Inbound 1.29 101.72 11.19 0.83 2.22 117.26

Non-Commercial 3.42 3.42

Immigration Unit Resource 3 team = 4 Officer (1+1+2)
Necessary Resourece

Per Regime 0.16 10.17 0.51 0.04 0.42 0.09 0.22 0.29 0.43 0.80
teams 0.48 30.52 1.53 0.12 1.25 0.27 0.67 0.87 1.28 2.40
officers 0.64 40.69 2.03 0.16 1.67 0.36 0.89 1.16 1.71 3.20 52.50

Option1
Outbound 0.16 0.36 1.16 1.71 3.20 6.58
Inbound 0.64 40.69 2.03 1.67 0.89 1.71 3.20 50.83

Option2
Commercial 0.64 40.69 2.03 0.16 1.67 0.36 0.89 1.16 47.59

Outbound 0.16 0.36 1.16 1.67
Inbound 0.64 40.69 2.03 1.67 0.89 45.92

Non-Commercial 1.71 3.20 4.91

Commercial Traffic Non-Commercial Traffic
Import Free Transit International Transit

 
Fonte: Equipe de Estudo 

Tabela 5.3.8   Malawi : Alocação dos Recursos Necessários 2033  

Export Passenger Pedestrian

Year 2033 Normal
Simplified

Abbreviated
+

Inspection
Inbound Outbound Inbound Outbound Vehicles & Bicycle

Customs Unit Resource Cap 6 team = 9 Officer (1+1+1+2+2), 2 Casher
Necessary Resourece

Per Regime 0.02 0.02 0.00 12.92 0.07 0.52 0.29 0.28 0.43 0.00
teams 0.12 0.15 0.02 77.50 0.40 3.13 1.73 1.67 2.57 0.00
officers 0.18 0.22 0.02 116.25 0.60 4.69 2.60 2.50 3.85 0.00 130.91

Option1
Outbound 116.25 4.69 2.50 3.85 127.29
Inbound 0.18 0.22 0.02 0.60 2.60 3.85 7.47

Option2
Commercial 0.18 0.22 0.02 116.25 0.60 4.69 2.60 2.50 127.06

Outbound 116.25 4.69 2.50 123.44
Inbound 0.18 0.22 0.02 0.60 2.60 3.62

Non-Commercial 3.85 3.85

Immigration Unit Resource 3 team = 5 Officers (1+2+2)
Necessary Resourece

Per Regime 0.02 0.02 0.00 10.33 0.09 0.42 0.29 0.22 0.43 0.80
teams 0.06 0.06 0.00 31.00 0.27 1.25 0.87 0.67 1.28 2.40
officers 0.10 0.10 0.00 51.67 0.44 2.08 1.44 1.11 2.14 4.00 63.09

Option1
Outbound 51.67 2.08 1.11 2.14 4.00 61.00
Inbound 0.10 0.10 0.00 0.44 1.44 2.14 4.00 8.23

Option2
Commercial 0.10 0.10 0.00 51.67 0.44 2.08 1.44 1.11 56.95

Outbound 51.67 2.08 1.11 54.86
Inbound 0.10 0.10 0.00 0.44 1.44 2.09

Non-Commercial 2.14 4.00 6.14

Commercial Traffic Non-Commercial Traffic
Import Free Transit International Transit

 
Fonte: Equipe de Estudo 

Unidade de espaço de escritórios deve ter 9,0 [m2/pessoa] para o cálculo, em 
referência ao guião de desenho do BAD. 

Seguintes critérios de rácio de atraso são considerados para os espaços de 
estacionamento necessários: 

 

- Camiões: 15% do total de entrada ou total de saída [veículos / dia] 
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- Reboques: 15% do trânsito de entrada ou trânsito de saída [veículos / 
dia] 

- Veículos de passageiros: 15% de tráfico de veículos de passageiros 
[veículos / dia] 

- Autocarros: 15% de tráfico de autocarros [veículos / dia] 

Opção 1: Funcionamento dividido por sentido de tráfico  

 Espaço efectivo para o escritório e o estacionamento é resumido da 
seguinte forma. Observa-se que o espaço efectivo indicado não suporte a 
área de construção. 

Tabela 5.3.9  Opção 1: Espaço Efectivo necessário para o Gabinete e Parqueamento em 
2024 

Fronteira de Mandimba [m2] Fronteira de Chiponde [m2] Instalações 
Moçambique Malawi Moçambique Malawi 

Gabinete das Alfândegas 1,360 1,400 65 75
Gabinete de Imigração 460 550 60 75
Subtotal -edifício 3,770 275
Total Edifício 4,045
Área de Parqueamento  5,650 600
Área Total de 
Parqueamento 

6,250

Fonte: Equipe de Estudo 

 
Figura 5.3.8  Opção 1: Funcionamento Dividido por Direcção de Tráfico em 2033 

Opção 2: Funcionamento dividido por Tipo de Tráfico 

 Espaço efectivo para o escritório e o estacionamento é resumido da 
seguinte forma. Observa-se que o espaço efectivo indicado não suporte a 
área de construção. 
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Tabela 5.3.10 Opção 2: Espaço suficiente necessário para o Gabinete e o Parqueamento em 
2033 

Fronteira de Mandimba [m2] Fronteira de Mandimba Chiponde [m2]
Saída Entrada Saída Entrada 

Instalações  

Moz Malw Moz Malw Moz Malw Moz Malw 
Gabinete das 
Alfândegas 

35 45 1,325 1,365 40 45 40 45

Gabinete de Imigração 15 20 415 495 45 55 45 55
Subtotal -edifício 115 3,600 185 185
Total Edifício 4,085
Área de Parqueamento  600 5,205 360 360
Área Total de 
Parqueamento 

6,525

Fonte: Equipe de Estudo 

 
Figura 5.3.9  Opção 2: Funcionamento dividido por Tipo de Tráfico  2033 em Mandimba 
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Figura 5.3.10  Opção 2: Funcionamento dividido por Tipo de Tráfico  em 2033 em 

Chiponde 

3)    Estrutura Preliminar das Instalações  

As figuras seguintes mostram a estrutura muito preliminar que inclui apenas três 
componentes das instalações da fronteira, ou seja, Edifício das Alfândegas e 
Imigração, estacionamentos e estrada de acesso. 

Estrutura preliminar é uma projecção incorporada nas fotografias aéreas do 
levantamento executado pelo Estudo. 
 
Opção 1: Funcionamento dividido por direcção de tráfico 
Posto Fronteiriço de Mandimba (Moçambique) 

 
Figura 5.3.11  Opção 1: Funcionamento dividido por direcção de tráfico  em 2033 em Mandimba 

Chiponde Entrada para Camiões e 
Veículos de Passageiros 

Reboques de Entrada

Via de Tráfico de Saída
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Posto Fronteiriço de Chiponde (Malawi) 

 
Figura 5.3.12  Opção 1: Funcionamento dividido por direcção de tráfico em 2033 em 

Chiponde 

Custos preliminares de construção são estimados como se segue. Refira-se que 
outras componentes e equipamentos não são considerados, apenas as três 
componentes descritas.  

Tabela 5.3.11  Opção 1: Estimativa Preliminar dos Custos de Construção 2033 

Posto Fronteiriço de Mandimba Posto Fronteiriço de Chiponde Instalações 
Área de 

Construção 
[m2] 

Custo de 
Construção 
[mil USD] 

Área de 
Construção 

 [m2] 

Custo de 
Construção 
[mil USD] 

Edifício de Escritório (x 
1.25) 

4,800 3.10 350 0.24

Parqueamento (x 1.85) 10,500 0.53 1,100 0.06
Via de Acesso 5,000 0.37 9,300 0.69
Subtotal  [mil USD] 4.00 0.99
Total         [mil USD] 4.99

 

A área de construção é aproximadamente calculada com base na área necessária 
do escritório e a área de necessária de estacionamento como mencionado 
anteriormente. 

O custo unitário de construção do edifício é calculado tendo em conta o edifício 
público convencional na Região Norte de Moçambique, para o qual as 
especificações semelhantes poderiam ser empregues. 

Opção 2: Funcionamento Dividido por  Tipo de Tráfico 

Mandimba

Via de tráfico de saída

Entrada para Camiões e 
Veículos de Passageiros 

Inbound Trailers
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Posto Fronteiriço de Mandimba (Moçambique) 

 
Figura 5.3.13 Opção 2: Funcionamento Dividido por Tipo de Tráfico em 2033 em 

Mandimba 

Posto Fronteiriço de Chiponde (Malawi) 

 
Figura 5.3.14  Opção 2: Funcionamento Dividido por Tipo de Tráfico em 2033 em 

Chiponde 

Custos preliminares de construção são estimados como se segue. Refira-se que 
outras componentes e equipamentos não são considerados, apenas as três 
componentes descritas.  

Chiponde 

Reboques de Entrada

Camiões de Entrada

Reboques de Saída

Camiões de Saída

Via de Tráfico Não-comercial

Via de Tráfico Não-comercial

Mandimba

Saída de Tráfico Não-comercial

Entrada de Tráfico Não-comercial

Via de Saída para Tráfico Comercial

Via de Entrada de Tráfico Comercial
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Tabela 5.3.12 Opção 2: Estimativa Preliminar de Custos de Construção em  2033 

Posto fronteiriço de Mandimba Posto fronteiriço de Chiponde Instalações 
Área de 

Construção 
[m2] 

Custo de 
Construção 
[mil USD] 

Área de 
Construção 

 
 [m2] 

Custo de 
Construção  
[mil USD] 

Edifício de Escritório (x 
1.25) 

4,600 3.00 460 0.30

Área de Parqueamento (x 
1.85) 

10,800 0.54 1,350 0.07

Via de acesso 5,000 0.37 9,300 0.69
Subtotal  [mil USD] 3.91 1.06
Total         [mil USD] 4.97

 

A área de construção é aproximadamente calculada com base na área necessária 
do escritório e a área de necessária de estacionamento como mencionado 
anteriormente. 

O custo unitário de construção do edifício é calculado tendo em conta o edifício 
público convencional na Região Norte de Moçambique, para o qual as 
especificações semelhantes poderiam ser empregues. 

5.3.3 Planificação das Instalações: Outras Considerações 

É essencial que as outros componentes relevantes devem ser devidamente 
analisadas e determinadas para se enquadrar no âmbito do OSBP. 

O exame será realizado conjuntamente pelos dois países, em colaboração com a 
comissão técnica conjunta e grupos de trabalho relevantes, tais como " G/T para 
Serviços de Fronteira e Regulamento", "G/T para Infra-estrutura" e "G/T para 
TIC". 

As seguintes componentes podem ainda ser consideradas em conformidade com 
os procedimentos de fronteira e sistemas a empregar. 

 Área de Inspecção 

- Raio-X 

- Báscula 

- Doca de Inspecção 

 Área de Administração & manutenção 

- Patrulha da Fronteira / Gabinete da Polícia  

- Residência/ Dormitório para o pessoal da fronteira 

 Área Auxiliar 

- Gabinete de Despachantes Aduaneiros 

- Banco, escritório para empresa de seguro 

- Loja de retalho 
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Inventário da drenagem 

 

 





Appendix-1

Cuamba Mandimba

W
(m)

H
 (m)

Left Right

1 0+98
Corrugated

steel
pipe

Concrete 1.10 0.35 0.30 18.50 18.00 0.25 L R

2 0+180
Corrugated

steel
pipe

Concrete 0.80 0.30 0.60 16.10 15.60 0.25 L R

3 0+437 Muanda L R

4 0+540
Concrete

Pipe
Concrete 0.30 0.60 L R

5 1+445
Box

Culvert
Concrete 1.20 1.40 0.45 1.50 19.00 18.60 0.20 R L

6 2+442
Corrugated

steel
pipe

Concrete 0.80 0.40 0.05 8.50 8.00 0.25 R L

7 2+449
Corrugated

steel
pipe

Concrete 1.10 0.20 0.30 8.20 7.70 0.25 R L

8 3+441
Corrugated

steel
pipe

Concrete
1.20

3
5.50 0.30 0.05 8.20 7.70 0.25 R L

9 4+370
Corrugated

steel
pipe

Concrete
1.20

3
5.60 0.40 0.30 8.20 7.60 0.30 R L

10 5+332
Corrugated

steel
pipe

Concrete
1.10

4
7.90 0.35 0.05 8.20 7.70 0.25 R L

11 8+72 Ningare R L

12 8+181
Corrugated

steel
pipe

Concrete 1.20 0.40 0.05 8.20 7.70 0.25 R L

13 8+354
Corrugated

steel
pipe

Concrete 1.20 0.40 0.05 8.20 7.70 0.25 R L

14 9+391
Corrugated

steel
pipe

Concrete 0.80 0.40 -0.15 8.20 7.70 0.25 L R

Photos
Length

(m)

Inner
width
(m)

Headwall
Thickness

(m)

Flow
Direction

Sta. Structure Type Material Pipe 
(m)

Box Size Slab
Thickness

(m)

Earth
Covering

(m)
No. Bridge Name
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Appendix-1

Cuamba Mandimba

W
(m)

H
 (m)

Left Right

Photos
Length

(m)

Inner
width
(m)

Headwall
Thickness

(m)

Flow
Direction

Sta. Structure Type Material Pipe 
(m)

Box Size Slab
Thickness

(m)

Earth
Covering

(m)
No. Bridge Name

15 11+629
Corrugated

steel
pipe

Concrete 0.80 0.40 -0.10 8.10 7.60 0.25 L R

16 14+403
Corrugated

steel
pipe

Concrete 0.80 0.40 -0.10 8.10 7.60 0.25 R L

17 14+811
Corrugated

steel
pipe

Concrete 0.80 0.40 -0.10 8.20 7.70 0.25 R L

18 16+39
Corrugated

steel
pipe

Concrete 0.80 0.40 -0.10 8.20 7.70 0.25 R L

19 17+444
Corrugated

steel
pipe

Concrete 0.80 0.40 0.40 8.20 7.70 0.25 L R

20 17+517
Corrugated

steel
pipe

Concrete 0.80 0.40 0.05 8.20 7.70 0.25 L R

21 17+664
Corrugated

steel
pipe

Concrete 0.80 0.00 0.00 8.20 7.70 0.25 L R

22 18+26
Corrugated

steel
pipe

Concrete 0.80 0.50 0.00 8.20 7.60 0.30 L R

23 18+512
Corrugated

steel
pipe

Concrete 0.70 0.50 0.00 8.20 7.70 0.25 L R

24 18+824
Corrugated

steel
pipe

Concrete 1.20 0.40 -0.20 8.20 7.70 0.25 L R

25 20+582
Corrugated

steel
pipe

Concrete 0.80 0.30 0.00 8.20 7.70 0.25 R L

26 20+877
Corrugated

steel
pipe

Concrete 0.80 0.40 -0.10 8.20 7.70 0.25 R L

27 22+619
Corrugated

steel
pipe

Concrete 0.80 0.40 -0.15 8.10 7.60 0.25 L R

28 24+265
Corrugated

steel
pipe

Concrete 0.80 0.50 0.00 8.00 7.50 0.25 R L

Apendice-2



Appendix-1

Cuamba Mandimba

W
(m)

H
 (m)

Left Right

29 24+549
Corrugated

steel
pipe

Concrete 0.80 0.40 -0.10 8.20 7.60 0.30 R L

30 25+47
Corrugated

steel
pipe

Concrete 0.80 0.20 0.00 8.20 7.70 0.25 R L

31 26+998
Corrugated

steel
pipe

Concrete 0.80 0.40 -0.15 8.10 7.60 0.25 L R

32 27+397
Corrugated

steel
pipe

Concrete 1.10 0.50 -0.30 8.20 7.70 0.25 R L

33 28+198
Corrugated

steel
pipe

Concrete 0.80 0.40 0.00 8.20 7.60 0.30 L R

34 28+778
Corrugated

steel
pipe

Concrete 1.20 0.50 -0.10 8.20 7.70 0.25 L R

35 30+157
Corrugated

steel
pipe

Concrete 0.80 0.40 -0.10 8.10 7.60 0.25 L R

36 30+772
Corrugated

steel
pipe

Concrete 0.80 0.30 0.05 8.20 7.70 0.25 R L

37 32+298
Corrugated

steel
pipe

Concrete 1.20 0.60 0.00 8.60 8.10 0.25 R L

38 34+99
Corrugated

steel
pipe

Concrete 0.50 0.30 0.00 8.20 7.80 0.20 R L

39 36+782
Corrugated

steel
pipe

Concrete 1.20 0.50 0.00 8.10 7.60 0.25 R L

40 37+948
Corrugated

steel
pipe

Concrete 1.20 0.40 0.30 8.00 7.00 0.50 R L

41 38+469
Corrugated

steel
pipe

Concrete 1.20 0.40 -0.15 7.90 7.40 0.25 R L

42 39+184
Corrugated

steel
pipe

Concrete 1.20 0.40 0.00 8.10 7.60 0.25 R L

Sta.No. Bridge Name Structure Type Material Pipe 
(m)

Box Size Slab
Thickness

(m)

Earth
Covering

(m)
Length

(m)

Inner
width
(m)

Headwall
Thickness

(m)

Flow
Direction

Photos
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Cuamba Mandimba

W
(m)

H
 (m)

Left Right
Sta.No. Bridge Name Structure Type Material Pipe 

(m)

Box Size Slab
Thickness

(m)

Earth
Covering

(m)
Length

(m)

Inner
width
(m)

Headwall
Thickness

(m)

Flow
Direction

Photos

43 40+489
Corrugated

steel
pipe

Concrete 1.10 0.50 0.00 8.10 7.60 0.25 L R

44 41+389 Manjamanja L R

45 41+699
Corrugated

steel
pipe

Concrete 1.20 0.60 -0.10 8.20 7.60 0.30 L R

46 42+681 Namicango L R

47 44+155
Corrugated

steel
pipe

Concrete 1.20 0.60 -0.10 8.00 7.50 0.25 L R

48 45+931
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.05 8.10 7.60 0.25 R L

49 47+132 Muambessi L R

50 47+316
Corrugated

steel
pipe

Concrete 0.80 0.70 0.00 8.10 7.30 0.40 R L

51 48+954
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.10 8.20 7.70 0.25 L R

52 50+22
Corrugated

steel
pipe

Concrete
2.00

2
4.70 0.70 0.00 8.10 7.20 0.45 L R

53 52+422
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.10 8.20 7.70 0.25 R L

54 54+530
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.10 8.10 7.60 0.25 R L

55 55+529
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.20 8.10 7.60 0.25 L R

56 56+551
Corrugated

steel
pipe

Concrete 0.80 0.40 -0.15 8.00 7.40 0.30 L R

Apendice-4



Drainage Inventory Sheet (5) Appendix-1

Cuamba Mandimba

W
(m)

H
 (m)

Left Right

57 57+105
Corrugated

steel
pipe

Concrete 1.20 0.50 -0.20 8.00 7.50 0.25 L R

58 58+885
Corrugated

steel
pipe

Concrete 0.80 0.50 0.00 8.00 7.50 0.25 R L

59 61+35
Corrugated

steel
pipe

Concrete 1.10 0.50 -0.20 8.00 7.30 0.35 L R

60 61+793
Corrugated

steel
pipe

Concrete 1.20 0.60 -0.15 8.10 7.60 0.25 R L

61 62+485
Corrugated

steel
pipe

Concrete 1.20 0.50 -0.20 8.00 7.40 0.30 R L

62 65+56
Corrugated

steel
pipe

Concrete 0.80 0.60 -0.10 8.10 7.50 0.30 R L

63 65+728
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.15 8.10 7.50 0.30 L R

64 66+631
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.15 8.10 7.50 0.30 L R

65 67+994
Corrugated

steel
pipe

Concrete 0.80 0.30 0.00 8.10 7.70 0.20 L R

66 68+885
Corrugated

steel
pipe

Concrete 0.80 0.50 0.00 8.10 7.50 0.30 L R

67 70+900
Corrugated

steel
pipe

Concrete 0.80 0.50 0.00 8.10 7.50 0.30 L R

68 71+454
Corrugated

steel
pipe

Concrete 1.20 0.45 0.00 8.10 7.50 0.30 L R

69 72+311
Corrugated

steel
pipe

Concrete 0.80 0.50 0.00 8.10 7.60 0.25 L R

70 73+231
Corrugated

steel
pipe

Concrete 0.80 0.40 -0.10 8.20 7.70 0.25 L R

Photos
Length

(m)

Inner
width
(m)

Headwall
Thickness

(m)

Flow
Direction

Sta. Structure Type Material Pipe 
(m)

Box Size Slab
Thickness

(m)

Earth
Covering

(m)
No. Bridge Name
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Drainage Inventory Sheet (6) Appendix-1

Cuamba Mandimba

W
(m)

H
 (m)

Left Right

Photos
Length

(m)

Inner
width
(m)

Headwall
Thickness

(m)

Flow
Direction

Sta. Structure Type Material Pipe 
(m)

Box Size Slab
Thickness

(m)

Earth
Covering

(m)
No. Bridge Name

71 73+813
Corrugated

steel
pipe

Concrete 0.80 0.40 0.00 9.10 8.60 0.25 L R

72 75+207
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.20 9.00 8.50 0.25 R L

73 76+845
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.20 9.00 8.60 0.20 R L

74 77+167
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.10 8.10 7.50 0.30 R L

75 78+323
Corrugated

steel
pipe

Concrete 0.80 0.50 0.00 8.10 7.50 0.30 R L

76 78+959
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.15 8.20 7.70 0.25 R L

77 79+195
Corrugated

steel
pipe

Concrete 0.80 0.50 0.00 8.20 7.70 0.25 R L

78 79+395
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.10 8.20 7.60 0.30 R L

79 80+286
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.20 8.80 8.30 0.25 L R

80 81+519
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.10 8.00 7.40 0.30 L R

81 82+212
Corrugated

steel
pipe

Concrete 0.80 0.50 0.00 8.10 7.60 0.25 L R

82 83+462
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.10 8.10 7.60 0.25 L R

83 83+872
Corrugated

steel
pipe

Concrete 0.80 0.60 0.00 8.10 7.60 0.25 L R

84 84+80
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.10 8.20 7.70 0.25 L R

Apendice-6



Drainage Inventory Sheet (7) Appendix-1

Cuamba Mandimba

W
(m)

H
 (m)

Left Right

85 85+5
Corrugated

steel
pipe

Concrete 0.80 0.30 0.30 8.20 7.60 0.30 L R

86 86+656
Corrugated

steel
pipe

Concrete 0.80 0.20 0.15 8.20 7.70 0.25 L R

87 88+455
Corrugated

steel
pipe

Concrete 0.80 0.30 0.05 8.10 7.70 0.20 R L

88 90+610
Corrugated

steel
pipe

Concrete 0.80 0.50 0.05 8.20 7.80 0.20 R L

89 91+125
Corrugated

steel
pipe

Concrete 0.80 0.50 0.00 8.10 7.60 0.25 R L

90 92+778
Corrugated

steel
pipe

Concrete 0.80 0.50 0.00 8.20 7.70 0.25 R L

91 94+34
Corrugated

steel
pipe

Concrete 1.20 0.30 0.15 8.20 7.70 0.25 R L

92 95+275
Corrugated

steel
pipe

Concrete 0.80 0.50 0.10 8.10 7.60 0.25 R L

93 97+280
Corrugated

steel
pipe

Concrete 0.80 0.30 0.10 8.20 7.70 0.25 L R

94 98+475
Corrugated

steel
pipe

Concrete
2.10

2
5.70 0.80 0.00 8.00 7.40 0.30 R L

95 99+660
Corrugated

steel
pipe

Concrete 0.80 0.50 0.00 8.20 7.60 0.30 R L

96 100+299
Corrugated

steel
pipe

Concrete 0.80 0.50 0.10 8.20 7.60 0.30 R L

97 100+678
Corrugated

steel
pipe

Concrete 0.80 0.50 0.10 8.40 7.80 0.30 R L

98 102+46
Corrugated

steel
pipe

Concrete 0.80 0.50 0.10 8.20 7.60 0.30 R L

Photos
Length

(m)

Inner
width
(m)

Headwall
Thickness

(m)

Flow
Direction

Sta. Structure Type Material Pipe 
(m)

Box Size Slab
Thickness

(m)

Earth
Covering

(m)
No. Bridge Name
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Drainage Inventory Sheet (8) Appendix-1

Cuamba Mandimba

W
(m)

H
 (m)

Left Right

Photos
Length

(m)

Inner
width
(m)

Headwall
Thickness

(m)

Flow
Direction

Sta. Structure Type Material Pipe 
(m)

Box Size Slab
Thickness

(m)

Earth
Covering

(m)
No. Bridge Name

99 103+806
Corrugated

steel
pipe

Concrete 0.80 0.50 0.00 8.20 7.60 0.30 R L

100 105+278
Corrugated

steel
pipe

Concrete 0.80 0.30 0.20 8.20 7.70 0.25 L R

101 106+267
Corrugated

steel
pipe

Concrete 0.80 0.50 0.00 8.20 7.70 0.25 R L

102 108+293 Lugenda L R

103 108+751
Corrugated

steel
pipe

Concrete 0.80 0.60 -0.20 8.20 7.70 0.25 L R

104 110+106
Corrugated

steel
pipe

Concrete 0.80 0.60 -0.15 8.20 7.60 0.30 R L

105 111+94 Tarikajao R L

106 113+637 Pimbinu R L

107 114+214
Corrugated

steel
pipe

Concrete 0.80 0.20 0.00 8.10 7.50 0.30 R L

108 115+700 Lussengessi- R L

109 115+808 Lussengessi- R L

110 117+552
Corrugated

steel
pipe

Concrete 0.80 0.50 0.00 8.10 7.60 0.25 R L

111 118+11
Corrugated

steel
pipe

Concrete 0.80 0.40 -0.10 8.20 7.60 0.30 L R

112 120+594 Kadawada R L
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Appendix-1

Cuamba Mandimba

W
(m)

H
 (m)

Left Right

113 121+313
Corrugated

steel
pipe

Concrete 1.10 1.20 -0.20 8.20 7.60 0.30 R L

114 121+325
Corrugated

steel
pipe

Concrete
1.20

3
5.10 0.80 -0.40 8.20 7.50 0.35 R L

115 121+392
Corrugated

steel
pipe

Concrete
1.20

2
3.40 0.50 -0.20 8.20 7.70 0.25 R L

116 121+423
Corrugated

steel
pipe

Concrete 1.20 0.60 -0.25 8.10 7.50 0.30 R L

117 122+172
Corrugated

steel
pipe

Concrete 0.80 0.60 -0.20 8.20 7.60 0.30 L R

118 122+461
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.20 8.20 7.60 0.30 L R

119 123+311
Corrugated

steel
pipe

Concrete 0.80 0.50 0.10 8.20 7.70 0.25 L R

120 123+680
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.25 8.20 7.60 0.30 L R

121 125+104
Corrugated

steel
pipe

Concrete 0.80 0.50 0.10 8.20 7.60 0.30 R L

122 125+298 Lussangassi R L

123 125+416
Corrugated

steel
pipe

Concrete
0.80

2
2.90 0.70 0.15 8.20 7.60 0.30 L R

124 125+586
Corrugated

steel
pipe

Concrete (0.8) 0.50 0.00 8.30 7.70 0.30 L R

125 126+411
Corrugated

steel
pipe

Concrete 0.80 0.50 0.00 8.30 7.70 0.30 L R

126 127+70
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.20 8.20 7.50 0.35 L R

Sta.No. Bridge Name
Photos

Structure Type Material Pipe 
(m)

Box Size Slab
Thickness

(m)

Earth
Covering

(m)
Length

(m)

Inner
width
(m)

Headwall
Thickness

(m)

Flow
Direction
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Appendix-1

Cuamba Mandimba

W
(m)

H
 (m)

Left Right
Sta.No. Bridge Name

Photos
Structure Type Material Pipe 

(m)

Box Size Slab
Thickness

(m)

Earth
Covering

(m)
Length

(m)

Inner
width
(m)

Headwall
Thickness

(m)

Flow
Direction

127 127+359
Corrugated

steel
pipe

Concrete 0.80 0.60 -0.20 8.20 7.60 0.30 L R

128 128+531
Corrugated

steel
pipe

Concrete 0.80 0.60 -0.10 8.20 7.60 0.30 R L

129 129+556
Corrugated

steel
pipe

Concrete 0.80 0.45 -0.20 8.30 7.70 0.30 L R

130 129+927
Corrugated

steel
pipe

Concrete 0.80 0.60 -0.20 8.20 7.60 0.30 L R

131 130+475
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.20 8.20 7.60 0.30 L R

132 130+956
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.10 8.20 7.60 0.30 L R

133 131+273
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.20 8.20 7.60 0.30 L R

134 131+599
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.20 8.10 7.50 0.30 L R

135 132+200
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.15 8.20 7.50 0.35 R L

136 132+677
Corrugated

steel
pipe

Concrete 0.80 0.40 -0.15 8.20 7.60 0.30 R L

137 133+192
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.25 8.20 7.60 0.30 R L

138 133+404
Corrugated

steel
pipe

Concrete 0.80 0.50 -0.15 8.10 7.50 0.30 R L

139 134+489
Corrugated

steel
pipe

Concrete 0.80 0.45 -0.10 8.20 7.50 0.35 R L

140 134+658
Corrugated

steel
pipe

Concrete 0.80 0.50 0.00 8.20 7.60 0.30 R L
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Appendix-1

Cuamba Mandimba

W
(m)

H
 (m)

Left Right

141 135+726
Corrugated

steel
pipe

Concrete 0.80 0.60 -0.20 8.20 7.60 0.30 L R

142 135+992 Concrete 8.20 7.60 0.30 L R

143 136+649
Corrugated

steel
pipe

Concrete 0.80 0.80 -0.20 8.10 7.50 0.30 L R

144 137+807
Corrugated

steel
pipe

Concrete
2.20

3
9.00 1.20 0.00 8.10 6.90 0.60 R L

145 137+881
Corrugated

steel
pipe

Concrete
1.20

2
3.40 0.80 0.00 8.20 7.60 0.30 R L

146 138+464
Corrugated

steel
pipe

Concrete 0.80 0.60 0.00 8.20 7.60 0.30 L R

147 140+669
Corrugated

steel
pipe

Concrete 1.20 0.60 -0.25 8.10 7.50 0.30 R L

148 141+360
Corrugated

steel
pipe

Concrete 1.20 0.60 -0.15 8.10 7.50 0.30 R L

149 141+549
Corrugated

steel
pipe

Concrete
0.80

2
3.20 1.20 -0.45 10.10 9.40 0.35 R L

150 142+631
Corrugated

steel
pipe

Concrete 0.80 0.60 -0.10 8.10 7.50 0.30 R L

151 143+6
Corrugated

steel
pipe

Concrete 0.80 0.55 -0.10 8.10 7.50 0.30 R L

152 143+672 Ngolua R L

153 144+514
Corrugated

steel
pipe

Concrete 0.80 0.60 -0.20 8.20 7.60 0.30 R L

154 144+814
Corrugated

steel
pipe

Concrete 0.80 0.70 -0.10 8.10 7.50 0.30 R L

Sta.No. Bridge Name
Photos

Structure Type Material Pipe 
(m)

Box Size Slab
Thickness

(m)

Earth
Covering

(m)
Length

(m)

Inner
width
(m)

Headwall
Thickness

(m)

Flow
Direction
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Cuamba Mandimba

W
(m)

H
 (m)

Left Right
Sta.No. Bridge Name

Photos
Structure Type Material Pipe 

(m)

Box Size Slab
Thickness

(m)

Earth
Covering

(m)
Length

(m)

Inner
width
(m)

Headwall
Thickness

(m)

Flow
Direction

155 145+526 Ngame- R L

156 146+359
Corrugated

steel
pipe

Concrete 0.80 0.50 0.25 8.30 7.70 0.30 R L

157 146+715
Corrugated

steel
pipe

Concrete 0.80 0.60 0.00 8.20 7.60 0.30 R L

158 147+8
Corrugated

steel
pipe

Concrete
1.20

2
3.50 0.60 -0.20 8.20 7.60 0.30 R L

159 147+153
Corrugated

steel
pipe

Concrete 1.20 0.50 -0.10 7.30 6.70 0.30 R L

160 147+483 Concrete 0.50 0.00 18.60 18.00 0.30 L R
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Mandimba Malawi Border

W
(m)

H
 (m)

Left Right

1 147+783
Corrugated

steel
pipe

Concrete 0.80 0.30 0.00 8.10 7.50 0.30 R L

2 147+783
Corrugated

steel
pipe

Concrete 0.80 0.30 0.00 8.10 7.50 0.30 R L

3 147+933
Corrugated

steel
pipe

Concrete 0.80 0.40 0.15 8.20 7.60 0.30 R L

4 147+933
Corrugated

steel
pipe

Concrete 0.80 0.40 0.15 8.10 7.50 0.30 R L

5 147+951
Corrugated

steel
pipe

Concrete 0.80 0.40 0.00 8.20 7.60 0.30 R L

6 147+951
Corrugated

steel
pipe

Concrete 0.80 0.20 0.00 8.10 7.50 0.30 R L

7 148+39 Concrete 0.50 -0.15 10.00 9.50 0.25 R L

8 149+281
Corrugated

steel
pipe

Concrete
2.10

4
11.50 0.45 0.00 8.20 7.30 0.45 R L

9 150+17
Corrugated

steel
pipe

Concrete 0.80 0.60 0.00 8.20 7.60 0.30 R L

10 150+163
Corrugated

steel
pipe

Concrete
2.20

4
11.50 0.60 0.00 8.20 7.50 0.35 R L

11 150+523
Corrugated

steel
pipe

Concrete 0.80 0.60 0.00 8.20 7.50 0.35 R L

12 152+388 Concrete 0.60 -0.30 7.00 6.40 0.30 R L

13 152+692
Concrete

Pipe
Concrete 0.65 0.90 -0.20 7.10 6.50 0.30 R L

14 152+751 Concrete -0.20 8.60 7.90 0.35 R L

Sta.No. Bridge Name
Photos

Structure Type Material Pipe 
(m)

Box Size Slab
Thickness

(m)

Earth
Covering

(m)
Length

(m)

Inner
width
(m)

Headwall
Thickness

(m)

Flow
Direction
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Mandimba Malawi Border

W
(m)

H
 (m)

Left Right
Sta.No. Bridge Name

Photos
Structure Type Material Pipe 

(m)

Box Size Slab
Thickness

(m)

Earth
Covering

(m)
Length

(m)

Inner
width
(m)

Headwall
Thickness

(m)

Flow
Direction

15 153+39
Concrete

Pipe
Concrete

1.0

3
1.10 -0.45 8.30 7.60 0.35 R L

16 153+47
Box

Culvert
Masonry 1.00 0.90 0.70 -0.50 8.50 8.00 0.25 R L
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Precipitation Data in Niasa (Daily)
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Appendix-B Weather



Nº80-09/INF-DAD Maputo,31 de Março de 2009

Ao
JICA STUDY TEAM
Oriental Consultants,Ltd

MAPUTO

Estação: Cuamba Periodo:1960-2008

Elemento: Precipitação total diária ( das 9 as 9 horas em mm)

Ano/Mes 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0 25.0 26.0 27.0 28.0 29.0 30.0 31.0

1960-01 0.0 0.0 0.0 0.0 10.6 38.4 19.6 3.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 4.2 0.0 0.0 1.3 0.0 0.0 0.0 6.8 1.9 5.3 0.0 0.0
1960-02 5.7 0.0 5.1 0.0 0.0 0.0 8.7 0.0 63.8 36.8 2.7 3.9 0.0 25.4 0.0 0.0 0.0 0.0 5.3 24.3 0.0 0.0 2.7 9.5 9.5 0.0 1.6 0.0 0.0 -- --
1960-03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 5.6 1.4 4.5 3.2 0.5 15.7 0.6 33.4 15.8 0.3 19.2 0.0 21.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1960-04 0.0 0.0 8.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 0.0 0.0 0.0 0.0 --
1960-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.6 14.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0
1960-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 21.5 1.1 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1960-07 0.0 0.0 0.0 0.3 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.5 0.1 0.8 0.0 0.0 0.0 0.0 0.0
1960-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1960-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1960-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1960-11 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.0 7.8 0.0 0.0 25.6 10.3 14.0 0.4 --
1960-12 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 21.3 2.1 0.9 12.2 0.9 0.6 0.0 0.0 0.0 0.0 0.0 0.5 1.5 12.4 10.5 3.0 0.5 20.2 23.5 2.2

1961-01 0.0 0.0 0.0 0.0 5.0 20.5 5.1 39.2 0.0 45.1 0.6 0.0 1.9 3.4 7.0 17.0 9.0 3.3 1.0 5.0 0.0 2.5 0.0 2.5 0.0 0.5 0.0 28.5 0.0 0.0 0.3
1961-02 3.6 1.5 6.0 21.0 1.6 0.5 2.7 4.6 6.0 4.1 0.0 9.8 0.0 3.6 0.6 6.1 11.6 0.0 0.0 0.3 2.5 0.0 4.7 6.3 2.4 0.0 0.0 0.5 -- -- --
1961-03 1.1 0.5 17.9 0.7 45.8 29.5 0.1 116.8 2.9 1.5 7.8 13.8 16.2 22.4 0.0 0.0 4.3 0.0 0.0 2.0 27.9 0.0 23.4 12.6 11.8 1.9 2.0 0.0 4.2 2.4 0.0
1961-04 0.0 0.0 0.0 3.8 22.9 1.6 0.0 0.0 0.0 0.6 0.0 0.0 34.2 9.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.3 6.2 0.1 0.0 0.0 0.8 0.0 0.0 0.0 --
1961-05 0.0 0.0 0.0 0.0 1.8 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1961-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 --
1961-07 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.1 0.7 0.0 0.0 0.3 0.0 0.0 1.7 0.5 0.9 0.0 0.0 0.0 0.0 0.0
1961-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.2 0.0 0.0 0.0 6.9 0.0 0.0 0.0 1.6 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1961-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1961-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0
1961-11 0.1 0.1 0.0 0.0 0.0 5.1 0.0 0.0 0.0 0.0 17.7 1.4 0.0 0.0 0.0 8.7 0.4 0.0 49.1 9.5 0.0 0.0 0.3 0.0 4.2 0.0 0.0 0.0 0.0 0.0 --
1961-12 1.9 1.6 1.7 0.2 0.0 0.2 0.0 0.1 2.1 7.6 5.8 13.7 33.7 0.6 3.4 42.7 2.5 1.9 0.0 0.0 0.0 0.0 1.8 0.0 0.0 24.1 0.0 0.0 0.0 3.9 0.0

1962-01 14.7 1.8 4.2 5.3 5.2 12.0 3.7 0.4 0.3 3.5 24.6 7.4 8.0 2.8 8.2 1.4 1.3 0.1 2.2 0.0 5.4 14.0 0.0 0.0 0.0 0.0 36.7 11.7 137.4 17.2 0.8
1962-02 14.4 0.0 0.0 0.3 11.4 14.2 2.3 17.8 0.1 0.0 0.0 0.0 18.4 0.2 0.0 20.5 18.2 0.0 2.6 29.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -- -- --
1962-03 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 12.4 0.0 0.1 0.1 15.7 9.7 0.0 8.0 0.3 15.7 0.5 8.6 14.8 0.0 82.4 16.2 5.0 4.0 0.0
1962-04 6.7 0.0 0.0 0.0 0.0 0.4 4.7 2.5 0.0 0.6 0.5 3.8 0.0 0.0 0.0 0.0 0.7 0.2 0.3 2.0 1.2 0.2 0.6 0.0 0.0 0.0 0.0 0.0 1.2 0.0 --
1962-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0
1962-06 0.0 0.0 0.0 0.0 0.0 11.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1962-07 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1962-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.0
1962-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1962-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.2 0.2 0.0 0.0 4.2 24.3 0.1 0.0 0.0 0.0 0.0
1962-11 0.0 0.0 0.0 0.0 0.0 2.5 0.0 3.1 0.8 1.4 2.0 19.0 0.0 0.0 0.4 0.0 0.0 0.0 0.9 0.3 0.0 0.2 0.0 6.2 0.4 1.2 0.3 9.3 15.7 18.5 --
1962-12 0.0 2.6 11.8 0.0 0.5 23.1 21.1 55.0 29.8 0.6 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 28.1 53.5 0.2 9.0 0.0 0.0 0.0 0.0 0.0 70.8 50.0

1963-01 0.2 23.4 3.6 11.0 2.1 6.4 12.0 0.0 17.7 0.0 0.8 0.0 2.0 7.4 15.8 0.0 0.6 39.6 2.8 0.0 0.0 0.0 46.7 1.2 1.0 0.0 0.9 1.2 6.3 6.5 11.3
1963-02 0.8 4.5 0.0 29.3 6.8 13.0 1.4 56.8 35.6 44.3 25.4 3.2 0.3 9.5 10.8 32.9 9.5 19.0 0.0 0.0 0.0 67.3 11.3 48.6 0.0 0.8 0.8 0.4 -- -- --
1963-03 0.0 3.8 40.4 32.0 0.7 0.1 5.1 0.0 0.0 0.0 0.0 3.8 1.8 0.0 30.0 0.0 0.0 4.5 1.4 0.0 0.0 0.0 0.0 0.0 2.1 0.0 0.0 5.0 1.0 0.0 7.0
1963-04 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.2 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 3.4 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1963-05 0.0 0.0 0.0 0.1 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1963-06 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1963-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1963-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1963-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1963-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.8
1963-11 6.5 0.6 8.3 5.9 27.6 8.2 0.0 16.8 7.0 17.1 0.0 0.0 -- -- 22.4 0.0 0.6 2.4 0.0 0.2 0.6 0.0 36.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1963-12 11.0 0.0 0.0 16.0 0.0 2.0 1.0 4.6 0.0 13.0 0.0 19.0 0.0 3.0 5.1 0.0 0.6 1.6 3.7 0.0 3.2 2.4 38.6 7.9 0.5 0.0 0.7 7.3 5.2 26.9 29.2

1964-01 0.0 0.0 10.9 12.7 1.5 16.8 2.7 0.4 1.8 3.2 19.5 7.1 10.8 1.4 0.1 0.0 0.0 7.9 0.0 0.5 1.4 0.0 0.4 2.4 1.6 99.3 9.6 16.4 0.4 8.2 1.3
1964-02 5.4 0.0 1.8 24.8 0.5 6.9 3.4 0.2 4.9 34.1 40.3 1.8 0.6 15.5 0.0 10.1 15.2 0.7 0.4 19.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -- --
1964-03 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.5 1.1 0.0 4.2 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0 1.6 25.4 3.7 0.0 0.0 0.0 0.0 0.0 0.0
1964-04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 19.5 0.0 0.0 --
1964-05 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0
1964-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.2 0.0 0.0 0.0 --
1964-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.4 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1964-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1964-09 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1964-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1964-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 52.1 0.0 0.0 0.0 7.6 0.0 47.4 0.0 --
1964-12 0.0 0.0 0.0 0.0 0.0 42.2 0.0 0.0 3.5 0.0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.4 3.8 0.0 0.0 4.5 0.0 4.0 0.0 5.6 0.0 21.4 39.1

1965-01 0.0 39.1 4.0 0.0 0.0 38.2 0.0 0.0 0.0 14.2 0.0 0.0 5.9 23.2 6.9 0.0 42.5 12.4 1.2 38.4 0.0 0.0 0.0 0.0 0.0 36.4 0.0 2.5 3.6 11.4 4.0
1965-02 7.3 1.0 0.0 12.2 0.0 0.1 1.3 0.0 0.0 10.7 5.2 5.1 12.3 0.0 12.2 0.0 6.1 25.6 1.4 6.6 29.4 0.0 0.0 0.0 0.0 7.5 0.0 0.0 -- -- --
1965-03 6.0 1.3 0.0 17.1 5.1 25.4 4.4 0.0 27.8 7.0 28.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.0 0.0 6.0 32.0 37.5 10.0 1.3 0.0 2.5 6.8 0.9 22.5
1965-04 1.8 18.8 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.6 0.0 0.0 0.0 0.0 0.0 0.0 13.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1965-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1965-06 0.0 4.0 0.0 0.0 0.0 0.0 0.5 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1965-07 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1965-08 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1965-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.9 0.3 0.0 0.0 0.0 --
1965-10 0.0 0.0 0.0 0.0 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1965-11 0.0 0.0 0.0 0.0 0.0 0.0 48.2 53.0 23.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1965-12 8.4 7.2 19.2 0.0 0.0 0.0 0.0 0.0 1.9 0.7 0.0 0.0 0.0 0.0 3.1 0.0 0.0 0.5 2.8 1.5 45.4 10.4 32.0 8.5 23.3 13.0 0.0 0.2 2.3 0.2 3.8

1966-01 0.3 0.0 12.7 36.4 18.4 3.8 0.3 0.0 2.6 39.0 2.5 0.0 0.0 0.0 0.0 0.0 19.2 0.0 0.0 0.0 14.1 9.6 0.0 0.0 0.2 3.0 0.0 0.0 0.0 0.0 0.2
1966-02 0.0 0.0 0.0 0.0 31.2 0.0 0.0 0.0 6.2 0.0 5.3 27.8 37.2 0.3 1.8 0.0 5.9 11.0 26.6 81.8 6.7 0.1 7.4 6.1 32.1 79.7 29.7 0.0 -- -- --
1966-03 0.6 22.6 0.7 0.0 2.1 3.6 0.8 0.0 0.0 11.5 1.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1966-04 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 29.8 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1966-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.7 1.7 0.0 0.0 0.0 0.3 0.4 0.0
1966-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 1.2 0.0 0.0 0.0 0.0 0.0 --
1966-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 0.4 0.0 0.0 0.0 0.0
1966-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1966-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1966-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1966-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 5.7 0.0 0.0 0.3 0.0 10.8 0.2 30.1 3.0 0.0 0.0 5.1 1.1 0.0 0.0 0.0 0.0 0.0 --
1966-12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 8.7 0.2 0.0 10.5 0.0 10.9 1.0 1.5 13.5 0.5 0.4 10.9 5.8 6.6 5.1 26.3 16.3 0.0 0.0 0.0 0.0 11.2

1967-01 5.3 15.5 19.8 0.0 0.0 14.0 22.0 2.1 0.0 12.1 0.0 0.0 0.0 0.0 18.4 46.4 32.4 6.0 0.0 2.3 7.5 0.0 17.1 0.8 15.3 1.8 0.0 32.3 2.4 0.0 0.0
1967-02 0.0 2.5 11.4 1.6 0.0 2.2 2.9 3.0 0.0 0.0 1.4 0.0 1.3 0.0 0.6 4.5 9.0 3.4 4.5 7.0 1.6 0.5 0.5 8.7 5.1 0.0 0.0 12.8 -- -- --
1967-03 7.7 0.3 0.0 23.1 5.2 0.0 0.0 0.0 0.0 0.0 28.4 0.0 1.2 7.1 52.3 22.9 0.0 4.5 0.3 33.1 10.1 2.2 0.0 23.7 1.4 78.9 17.8 39.4 0.2 0.0 0.0
1967-04 0.0 0.0 0.0 0.0 1.0 0.3 0.0 0.0 0.0 0.0 0.8 1.5 0.0 0.0 0.0 0.0 0.0 0.0 10.1 0.6 20.5 33.2 3.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1967-05 0.0 0.0 0.5 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0
1967-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 --
1967-07 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.4 1.7 0.3 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1967-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1967-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.7 0.0 0.0 0.0 0.0 0.0 0.0 --
1967-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.7 0.0
1967-11 0.0 1.5 14.8 10.0 0.0 0.0 0.0 0.4 1.7 1.2 10.6 0.0 0.0 0.0 2.8 0.0 0.0 0.0 0.9 0.0 24.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1967-12 14.7 31.5 0.2 0.0 7.6 0.0 27.6 2.4 24.0 0.2 0.0 0.4 0.0 0.0 0.0 0.0 4.5 0.0 0.0 0.0 0.0 0.0 21.5 5.0 0.0 0.0 6.8 45.0 0.0 0.0 0.0

1968-01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.4 8.1 0.0 0.0 12.3 14.8 1.4 10.3 14.0 0.7 30.4 0.0 0.4 69.4 0.2 1.4 2.6 13.0 4.9 46.5 0.0 0.0 0.0 0.0
1968-02 0.0 0.0 0.0 0.0 4.0 2.8 9.0 0.0 0.2 23.1 9.0 21.4 32.3 21.5 26.0 41.1 32.8 18.9 22.8 0.0 0.0 0.0 0.0 0.0 0.2 7.4 4.2 1.5 3.4 -- --
1968-03 3.4 1.2 0.0 3.6 0.0 0.5 0.4 1.3 10.8 0.7 0.0 10.4 12.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 1.9 0.0 0.0 0.0 4.1 1.0 0.1 0.2 0.0 0.0
1968-04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.3 0.0 0.0 17.2 0.0 0.5 1.4 0.0 0.0 84.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1968-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 3.9 0.0 0.0 0.0 0.0
1968-06 0.0 0.0 0.0 3.4 11.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1968-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1968-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1968-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1968-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1968-11 0.0 0.3 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.8 1.7 3.0 0.0 0.0 2.6 4.6 45.6 3.2 0.0 5.6 0.0 1.2 2.0 1.0 1.2 0.0 0.0 0.0 --
1968-12 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 29.2 34.4 6.3 2.1 0.0 0.3 31.3 1.5 39.8 3.0 31.7 3.3 3.5 0.0 0.0 0.0 0.0 0.0 0.6 22.2 12.9 4.4 16.3
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1969-01 15.0 12.0 32.5 3.5 58.8 10.7 3.4 0.0 3.2 1.8 17.4 35.9 51.0 25.0 8.8 0.0 0.0 0.0 5.9 7.0 7.0 0.0 0.0 0.0 0.0 8.1 0.0 0.0 1.3 1.2 0.0
1969-02 0.0 18.6 0.0 0.0 0.0 1.8 71.4 28.8 0.0 0.0 2.4 0.6 26.6 1.2 0.0 0.0 0.0 0.4 1.6 0.8 17.6 3.0 12.3 3.0 0.0 2.7 0.2 0.0 -- -- --
1969-03 0.0 0.0 7.0 0.0 3.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.0 24.5 1.0 0.0 2.3 0.0 0.0 0.0 0.0 1.8 3.0 1.0 0.0 0.0 0.0 16.5 0.0 31.5 0.5
1969-04 0.0 0.0 0.0 4.0 0.2 18.0 0.0 13.1 5.1 9.6 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0 8.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1969-05 1.8 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1969-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1969-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1969-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0
1969-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1969-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1969-11 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 34.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 --
1969-12 0.0 11.2 6.3 4.6 0.0 0.0 0.0 0.0 0.0 40.8 0.0 0.0 39.0 1.8 24.5 26.9 59.5 4.9 0.8 35.4 10.0 14.6 0.3 6.2 0.1 11.4 0.0 0.0 37.0 0.0 6.7

1970-01 12.0 2.1 8.8 28.4 0.0 24.5 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.6 6.5 42.5 14.2 0.0 13.0 0.8 16.8 63.4 0.0 18.8 43.2 0.0 2.2 45.5 4.2
1970-02 7.4 10.4 20.2 0.3 0.3 4.6 27.0 6.6 12.8 0.3 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 3.6 0.0 0.0 0.0 3.0 0.0 0.0 0.0 -- -- --
1970-03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1970-04 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 1.0 0.2 4.0 0.0 3.8 2.8 0.0 0.0 3.6 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1970-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1970-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 9.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1970-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1970-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1970-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1970-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.7
1970-11 0.0 0.0 1.6 0.0 0.0 0.0 16.8 4.4 0.0 2.0 58.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 1.3 1.3 0.0 6.5 13.2 10.1 6.8 10.8 --
1970-12 4.3 11.4 6.8 18.8 10.0 8.8 1.6 18.0 0.3 14.5 0.0 17.2 10.4 0.0 0.4 46.4 0.0 5.8 25.8 2.2 0.0 0.0 1.1 0.0 0.8 2.5 4.1 0.0 1.0 5.8 7.5

1971-01 21.4 5.6 9.7 8.6 28.2 30.8 96.0 30.1 7.7 0.0 0.0 0.0 3.2 0.0 0.5 0.0 0.0 56.4 24.9 6.1 47.9 34.2 6.2 21.7 0.0 13.4 25.1 22.3 3.3 0.0 3.3
1971-02 0.0 0.0 1.3 0.0 0.0 0.0 1.5 0.0 4.3 9.0 4.7 0.0 0.7 0.0 3.0 0.0 0.0 9.7 136.3 6.3 0.0 0.0 0.0 42.2 9.1 0.0 0.0 0.0 -- -- --
1971-03 0.0 0.0 0.0 18.1 2.9 0.0 0.0 2.8 0.9 3.4 0.0 0.0 8.8 16.2 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.2 0.0 0.0 0.0 6.6
1971-04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.8 5.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 11.5 0.0 0.0 0.0 0.0 0.0 --
1971-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1971-06 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1971-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1971-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1971-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1971-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.8 0.0 0.0 0.0
1971-11 0.0 0.0 0.0 0.0 0.0 0.8 0.5 0.0 0.0 0.0 9.7 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.1 0.0 0.0 0.0 0.0 0.0 0.0 9.5 --
1971-12 0.0 0.0 0.0 0.0 7.4 1.9 9.0 2.9 0.1 6.9 0.0 8.2 0.0 16.4 35.1 0.0 5.3 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 13.6 13.8 8.8 0.0 1.1 1.5

1972-01 0.6 0.5 0.0 0.9 0.0 2.8 8.0 26.7 0.0 8.4 0.0 0.0 4.5 40.1 71.8 4.9 1.3 2.4 0.0 0.0 0.0 10.3 0.0 0.0 0.0 7.4 0.0 2.7 0.0 0.0 8.8
1972-02 13.2 0.0 0.0 0.0 2.4 0.0 0.0 0.0 8.4 6.6 0.0 0.0 0.0 32.5 9.8 0.0 12.1 1.8 0.0 0.0 2.0 20.3 0.8 2.2 12.0 3.8 3.7 18.9 15.0 -- --
1972-03 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 2.6 0.0 0.0 0.0 2.4 5.1 0.0 0.0 0.0 0.0 0.0 0.0 12.0 3.0 0.0 0.0 0.0 0.0 0.5 0.0
1972-04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 1.6 0.0 1.2 0.0 0.7 4.8 4.3 1.4 0.0 0.0 0.9 0.0 0.5 3.5 0.0 11.3 0.0 0.0 2.0 0.2 0.0 0.0 --
1972-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.5 0.0 0.0 0.0 0.0
1972-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 --
1972-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1972-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1972-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1972-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.7
1972-11 0.0 0.0 0.0 3.5 0.0 0.0 0.0 1.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.9 7.8 0.4 11.6 1.0 0.0 --
1972-12 0.0 1.1 38.1 1.8 4.4 7.0 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.8 0.7 1.5 25.8 26.4 6.8 2.6 29.7 27.1 1.0 0.0 0.0 0.8 13.9 0.3 0.0

1973-01 0.0 0.5 2.2 0.3 3.5 3.5 2.6 22.0 0.0 0.0 40.1 1.0 4.6 4.5 0.8 0.0 0.0 0.0 0.0 0.0 0.1 0.0 11.7 30.8 7.0 5.4 0.0 0.0 2.8 0.0 0.0
1973-02 9.5 0.5 0.0 0.0 0.0 0.0 0.4 25.8 1.5 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 14.8 0.0 2.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 -- -- --
1973-03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 5.9 79.1 18.5 21.2 15.6 5.4 39.5 1.1 0.0 0.8 0.0 0.0 0.0 22.8 0.0 0.0 9.2
1973-04 0.0 0.0 0.0 12.7 0.5 0.1 14.5 1.0 0.0 9.1 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.6 0.0 0.0 --
1973-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1973-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1973-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1973-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1973-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1973-12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1974-01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1974-02 22.2 10.8 10.0 22.4 18.5 10.0 10.9 10.8 3.0 0.0 3.1 1.5 0.8 18.8 0.0 0.0 14.6 25.3 3.1 32.1 0.0 10.0 18.8 15.4 0.0 0.0 0.0 0.0 -- -- --
1974-03 0.0 0.2 8.2 0.0 13.4 12.0 18.4 17.9 5.0 0.0 0.0 16.0 0.1 3.5 24.5 0.2 0.0 0.0 0.2 0.0 2.4 0.0 15.9 2.3 2.3 0.0 7.3 3.0 0.8 18.2 17.0
1974-04 0.0 19.2 3.0 8.6 1.7 0.4 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0 0.0 0.0 0.0 0.0 0.0 0.1 33.1 0.0 0.0 --
1974-05 0.2 3.0 7.5 0.0 0.0 0.0 0.0 23.2 18.4 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0
1974-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 19.5 0.6 25.2 21.0 --
1974-07 0.6 0.0 0.0 1.2 0.2 0.0 0.0 0.0 3.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0
1974-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1974-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1974-12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1977-01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1977-04 -- -- -- -- -- -- -- 5.0 0.0 2.1 0.0 0.5 -- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.2 3.6 0.0 --
1977-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1977-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1977-07 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1977-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
1977-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.8 --
1977-10 0.0 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 34.7 0.0 0.0 0.0 0.0 0.0 0.0
1977-11 0.0 0.0 0.0 0.6 0.2 2.6 0.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.6 0.0 0.0 0.0 0.0 1.1 1.8 27.7 0.0 0.0 29.2 22.0 1.2 0.0 0.8 --
1977-12 0.0 0.0 0.0 0.8 22.6 10.7 7.9 1.2 0.0 27.2 1.0 0.4 0.0 0.0 0.0 0.0 0.0 21.5 7.4 0.2 6.6 2.8 0.0 0.5 18.0 0.0 0.0 0.2 4.5 0.5 6.4

1978-01 20.6 0.0 0.0 0.0 67.7 3.0 6.6 0.1 18.2 41.3 0.1 0.7 0.0 0.2 45.3 2.2 17.5 1.0 18.8 8.3 1.0 50.6 2.7 87.9 0.8 10.3 0.0 16.3 37.9 0.7 0.1
1978-03 0.0 33.6 0.8 0.0 5.1 4.1 23.4 0.2 9.1 6.4 4.1 0.0 14.6 33.3 0.7 5.9 0.0 49.7 0.0 0.0 22.4 5.8 0.1 0.1 4.9 3.8 6.3 10.9 10.7 9.9 9.5
1978-04 0.0 0.0 0.0 0.7 60.9 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 9.3 0.9 0.0 0.0 0.0 0.0 2.5 0.0 0.0 0.0 0.6 0.2 1.6 --
1978-05 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1978-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 8.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1978-07 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1978-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1978-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1978-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4
1978-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.5 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 0.0 1.4 0.6 1.0 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1978-12 0.0 26.4 0.0 5.5 9.9 0.4 0.5 2.9 23.0 30.9 2.2 44.3 2.5 4.7 0.0 0.0 0.3 7.7 1.8 6.9 19.5 51.6 15.6 0.0 12.7 0.0 0.0 0.0 19.2 4.3 1.5

1979-01 0.0 5.0 0.0 16.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 21.4 2.2 0.6 19.0 0.8 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 2.8 0.0 0.0
1979-02 0.0 4.5 9.5 3.6 4.3 0.0 9.9 0.0 0.0 0.0 25.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 1.8 0.0 0.0 4.2 60.9 15.9 57.3 38.9 -- -- --
1979-03 1.2 0.0 12.1 10.2 1.0 15.4 0.2 11.0 0.5 1.1 0.5 20.4 2.3 61.2 0.0 2.5 0.0 0.0 3.8 0.0 0.0 6.5 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22.8
1979-04 5.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.1 11.5 0.0 32.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.6 --
1979-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1979-06 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1979-07 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1979-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1979-09 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1979-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.6 0.0 0.0 0.0 0.3 0.0 4.8 0.0 0.0 0.0 0.0 1.9 4.8 3.6 0.0 0.0 0.0 0.0 0.0
1979-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 3.8 4.3 16.4 7.1 14.6 0.2 0.0 10.1 0.0 14.9 19.0 0.0 8.0 0.1 12.9 --
1979-12 2.2 7.1 0.0 0.0 0.0 28.9 0.0 11.3 0.0 9.2 49.6 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.5 18.1 0.0 2.8 0.0 0.6 0.0 0.0 0.0 9.4 0.1

1980-01 8.5 0.0 0.8 4.5 3.0 21.2 19.4 10.2 2.8 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 1.2 1.3 41.7 2.2 0.0 0.0 0.0 0.0
1980-02 0.0 0.0 0.0 22.6 15.0 0.4 7.1 0.3 2.9 0.0 0.0 0.0 0.2 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 0.0 1.8 0.0 0.1 75.6 1.2 2.1 -- --
1980-03 1.3 0.0 0.0 0.0 0.8 0.0 13.5 32.9 39.8 2.8 0.0 0.0 0.2 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 1.5 0.0 0.2 0.0 2.2
1980-04 0.0 15.5 3.5 1.8 19.7 25.0 0.0 25.8 0.0 0.0 0.0 0.0 4.1 9.0 14.1 13.7 0.0 69.7 9.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1980-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1980-06 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1980-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1980-08 0.0 0.0 0.0 0.0 0.8 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1980-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.0 --
1980-10 0.0 3.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.7 6.6 23.5 0.0 0.0 49.0 0.3 0.0 0.2 0.0 0.0 0.0
1980-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.7 18.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1980-12 12.1 0.0 28.7 83.7 25.8 24.6 10.9 2.3 1.2 23.5 11.7 3.0 0.0 0.0 0.0 0.0 0.0 0.0 52.2 29.4 2.8 15.0 19.9 54.5 25.3 22.4 2.7 4.2 15.2 20.7 11.6

1981-01 2.5 2.6 0.0 0.0 0.0 0.0 1.6 0.0 0.3 2.0 2.0 2.6 1.0 17.8 15.3 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.4 24.6 8.5 0.0 0.0 0.0
1981-02 30.4 0.6 17.5 41.0 17.6 10.5 12.5 17.5 4.2 31.5 0.5 5.8 0.0 2.2 0.0 0.0 5.2 0.4 0.0 2.6 4.8 44.7 3.3 10.7 0.0 0.5 0.0 0.0 -- -- --
1981-03 0.0 0.0 7.8 0.0 2.6 12.0 8.6 0.0 3.2 7.0 1.2 5.7 0.0 0.0 0.2 0.0 6.7 10.4 4.6 17.0 0.4 0.0 0.0 0.0 2.7 5.1 2.2 0.0 0.0 0.0 1.5
1981-04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 13.0 1.2 2.7 0.0 0.2 0.1 0.0 0.0 0.0 9.9 --
1981-05 8.7 1.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1981-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1981-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0
1981-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1981-09 0.0 0.0 3.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1981-10 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0 3.6 15.7 1.5 0.0 0.0 0.0 26.5
1981-11 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.9 14.0 0.0 0.0 0.7 0.0 --
1981-12 45.2 0.3 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 19.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 7.8 16.4 10.2 46.7

Apendice-17



1982-01 9.7 3.8 5.8 1.3 20.0 2.1 5.3 4.8 36.0 40.7 1.8 6.8 0.0 2.3 0.0 46.3 2.4 0.0 63.6 20.8 9.5 0.2 52.4 0.0 6.9 8.3 1.8 0.0 0.0 0.0 0.0
1982-02 0.0 0.0 0.0 0.0 0.0 39.4 34.9 0.0 25.3 9.3 0.0 15.4 37.7 56.8 4.9 1.6 1.8 0.5 2.4 27.0 0.0 0.0 0.3 3.1 0.0 0.0 0.0 0.0 -- -- --
1982-03 39.4 8.8 0.0 19.8 0.4 0.0 0.5 0.0 0.0 0.0 0.0 0.3 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1982-04 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 6.8 0.3 2.8 0.0 0.0 0.0 0.0 0.3 0.3 0.0 10.7 0.3 35.3 1.4 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 --
1982-05 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 3.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1982-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1982-07 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1982-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1982-09 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 --
1982-10 0.0 0.0 0.0 0.0 0.0 10.8 0.0 0.0 0.0 0.0 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 26.4 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1982-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.2 0.0 0.7 23.3 0.0 0.0 0.0 0.0 0.0 1.8 0.0 8.1 2.2 0.0 0.0 20.9 0.0 0.0 6.8 0.0 --
1982-12 0.0 1.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 107.3 17.6 2.5 1.1 7.9 8.5 0.0 0.0 6.2 27.3 32.4 16.2 0.0 9.8 0.0 3.2 0.0 0.0 0.0 0.0 0.0 0.0

1983-01 0.0 0.0 1.3 7.0 0.0 3.0 3.2 0.7 0.0 0.0 0.0 0.0 0.5 64.7 4.5 1.0 0.0 0.0 0.0 4.4 0.0 2.8 19.3 23.8 0.1 0.0 0.1 2.1 0.0 0.2 0.3
1983-02 0.3 0.0 22.5 0.0 0.0 1.2 9.4 57.9 110.0 70.0 57.3 0.0 5.1 0.0 32.4 8.3 5.3 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.4 -- -- --
1983-03 1.1 1.0 1.7 0.3 0.0 0.0 51.8 1.7 11.1 3.4 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 26.7 0.0 0.8 0.0 12.8 0.0 0.0 0.0 0.0 0.0 0.0
1983-04 0.0 0.0 0.0 0.0 0.0 0.0 30.8 10.8 0.0 1.1 0.0 0.0 0.0 13.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 6.8 0.0 0.0 --
1983-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1983-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1983-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.6 0.4
1983-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1983-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1983-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.4 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1983-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 17.9 0.2 0.0 0.0 0.0 0.0 0.0 17.6 3.4 0.0 0.0 0.0 1.2 4.4 --
1983-12 0.0 6.1 1.3 0.0 49.3 0.8 0.0 0.0 0.0 17.3 0.0 0.0 0.0 18.3 34.4 28.4 5.1 0.3 9.2 0.0 23.6 1.8 0.4 0.0 0.0 77.0 7.6 0.0 0.0 0.8 1.8

1984-01 0.0 15.0 28.1 2.2 0.9 0.0 0.0 5.8 7.1 11.8 2.1 0.3 1.7 18.9 20.3 37.0 1.4 0.0 0.0 0.3 18.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 20.0 20.2
1984-02 4.3 22.3 1.6 8.8 42.0 9.8 5.3 38.5 0.0 0.5 2.6 0.0 0.0 0.0 0.0 1.2 0.0 0.5 0.5 0.0 28.1 10.8 7.1 36.4 1.1 0.1 7.3 2.4 0.0 -- --
1984-03 0.0 0.3 10.1 1.0 0.2 0.0 0.4 14.5 0.0 2.1 0.0 0.0 0.0 1.5 20.8 0.7 0.0 0.0 15.2 5.1 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 25.6 0.0 7.7
1984-04 0.0 0.0 0.0 0.9 3.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.4 0.2 0.0 0.0 1.8 0.0 0.0 7.1 --
1984-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.1 2.6 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.2
1984-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.3 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 5.0 0.0 0.0 0.0 --
1984-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.5 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 2.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1984-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1984-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 --
1984-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1984-11 0.0 0.0 0.0 0.0 0.0 5.4 24.5 43.6 0.0 0.4 0.0 0.0 16.6 1.1 0.0 0.0 0.0 0.0 12.3 0.2 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 --
1984-12 0.0 0.0 0.0 0.0 0.0 0.0 0.9 21.6 2.9 0.0 0.3 1.7 1.1 2.8 10.7 1.6 14.3 14.4 1.0 20.9 9.2 0.4 5.0 0.9 0.0 16.4 0.0 9.9 3.4 17.9 10.2

1985-01 0.3 18.4 0.3 0.0 0.0 0.0 0.0 3.8 6.6 0.8 0.7 0.6 0.7 0.0 26.7 0.0 0.0 3.3 1.0 0.0 30.1 1.1 28.4 68.6 4.0 2.7 3.4 8.0 0.0 0.0 12.4
1985-02 0.3 1.1 4.7 5.0 0.2 49.3 11.8 38.5 9.2 28.7 0.2 2.1 6.2 22.0 3.7 0.2 0.0 0.0 0.0 0.0 0.0 2.1 0.0 0.0 0.0 1.7 0.0 0.0 -- -- --
1985-03 0.0 0.8 12.0 5.3 5.3 13.1 0.0 0.0 0.0 2.2 0.1 3.7 0.1 25.3 7.4 0.6 4.6 20.3 0.1 5.6 1.7 53.6 0.3 8.3 17.1 3.7 1.2 0.0 0.0 0.0 0.0
1985-04 0.0 21.1 0.0 0.1 4.3 11.4 0.0 6.3 1.1 43.2 0.2 0.0 0.2 0.0 0.5 0.0 0.3 0.0 3.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 --
1985-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1985-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.8 0.0 0.0 0.0 0.0 0.0 --
1985-07 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1985-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.4 0.0 0.0 0.0
1985-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1985-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.1 0.2 0.0 0.0 2.1 0.0 23.4 0.0 0.0 0.0 0.0
1985-11 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.4 0.0 1.3 0.0 3.0 0.3 2.5 0.0 0.0 0.0 0.0 8.8 8.9 0.6 4.8 0.3 0.0 0.8 0.9 14.4 2.8 1.4 0.0 --
1985-12 0.0 0.5 0.0 19.3 11.0 4.0 30.5 1.5 9.6 9.6 0.0 0.0 54.5 3.9 11.0 0.0 0.0 14.7 0.5 11.3 1.2 18.5 0.2 6.8 0.8 60.3 0.0 26.2 2.2 10.5 0.0

1986-01 20.2 4.0 0.3 4.7 0.2 11.5 12.9 3.4 30.0 0.0 0.0 18.2 0.0 17.5 0.0 0.0 0.0 25.1 7.4 18.4 1.0 13.5 0.3 42.7 3.8 19.0 7.5 0.4 5.6 3.1 1.5
1986-02 1.2 0.0 0.0 11.4 3.6 78.5 4.0 3.2 48.5 4.4 2.6 11.0 0.0 19.8 0.6 0.3 0.0 0.4 0.0 0.0 0.0 7.9 24.7 0.0 0.2 56.2 3.4 0.0 -- -- --
1986-03 0.0 16.0 0.0 0.3 0.2 1.9 16.6 1.2 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 0.7 37.7 33.5 3.6 0.0 0.0 0.7 0.0 12.4 0.0 0.0 1.0
1986-04 0.5 1.7 6.8 0.0 2.2 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1986-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1986-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1986-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0
1986-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1986-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1986-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.6 1.5 0.0 0.2 0.2 0.0 21.3 0.0 0.6 0.0 0.0 0.0 0.0 1.8 0.0 3.2 0.0 0.8 0.0 1.1 0.0 0.0 0.6
1986-11 0.0 0.0 0.0 14.2 0.0 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.6 69.2 13.0 0.0 0.0 0.0 17.7 0.0 0.0 0.0 0.0 --
1986-12 1.0 20.6 4.0 0.2 52.7 49.3 18.8 4.4 2.9 18.8 8.0 1.4 0.3 1.5 0.0 0.0 0.0 0.0 2.2 3.8 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 2.0 19.4

1987-01 30.1 18.0 0.6 16.4 12.5 0.0 0.0 0.0 0.0 0.0 18.8 6.0 1.0 0.0 2.0 18.1 0.3 17.5 4.5 0.0 19.5 5.1 33.4 47.2 1.0 0.0 9.0 0.8 14.7 8.4 9.8
1987-02 0.9 3.4 0.0 0.0 0.0 0.0 0.0 24.6 1.6 0.0 0.0 0.6 1.9 4.1 0.0 0.0 0.0 0.0 27.0 21.6 13.8 0.0 82.0 3.2 0.0 0.0 3.1 2.0 -- -- --
1987-03 0.2 0.0 6.6 2.8 0.0 0.0 12.8 0.0 0.0 2.6 0.0 28.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 3.0 1.0 87.3 0.2 7.8 0.0 0.0 0.0 0.0 7.2
1987-04 27.0 0.0 5.7 9.8 0.0 0.0 0.0 0.0 0.0 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1987-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1987-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 --
1987-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1987-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1987-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1987-10 0.0 0.0 1.0 3.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0
1987-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.3 0.1 1.9 0.0 17.8 9.1 --
1987-12 3.1 4.9 0.0 27.3 0.0 80.1 0.0 0.0 7.4 1.0 0.0 0.0 0.0 4.8 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 2.6 0.0 0.0 0.0 0.2 1.2 21.3

1988-01 4.8 0.0 0.0 0.0 0.2 26.9 0.0 1.6 6.2 45.6 9.4 4.7 13.4 3.4 3.9 3.5 0.0 0.0 20.0 1.6 75.2 8.8 3.3 23.5 0.8 15.6 2.4 23.2 0.0 0.0 0.7
1988-02 0.0 6.9 0.0 0.0 0.0 0.0 9.2 38.7 19.0 4.1 4.6 1.7 0.4 66.3 15.6 5.8 8.5 63.7 0.0 2.2 21.4 7.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -- --
1988-03 0.0 0.0 0.0 3.5 0.0 0.0 26.7 0.0 0.0 9.3 2.6 0.0 10.3 0.0 66.1 0.0 0.0 7.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1988-04 9.2 0.0 0.0 0.0 18.6 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1988-05 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0
1988-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1988-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1988-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1988-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1988-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.4 0.0 0.0 7.6 0.0 1.5 1.0
1988-11 22.8 0.0 0.0 0.0 2.3 2.2 45.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 9.5 0.0 0.0 0.0 --
1988-12 33.9 0.0 0.0 0.0 0.0 3.3 33.1 22.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 43.2 0.0 2.5 0.0 4.0 0.0 4.3 0.0 28.6 0.0 2.2 12.4 17.7

1989-01 6.9 0.0 0.0 0.8 0.0 14.5 0.0 0.4 25.7 15.5 0.0 0.0 0.0 0.0 0.4 11.8 0.4 1.9 0.0 0.0 0.0 20.3 41.5 32.7 8.3 47.5 6.2 28.3 17.9 15.0 6.8
1989-02 12.6 29.7 0.6 17.5 0.0 15.7 16.5 0.0 2.5 0.9 0.0 0.0 0.0 0.0 0.0 23.1 78.2 6.6 3.8 1.9 6.2 13.5 2.8 0.0 0.0 21.0 3.1 0.0 -- -- --
1989-03 12.2 5.5 17.8 9.3 43.9 14.1 10.9 14.6 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 23.4 12.2 0.0 0.0 9.0 47.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0
1989-04 0.0 0.0 6.9 7.2 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 9.2 0.2 0.0 37.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 4.7 0.0 --
1989-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.6 0.0 0.0 0.0 0.0 0.0
1989-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1989-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1989-08 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1989-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1989-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.0 1.0 0.0
1989-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 1.6 4.3 13.9 0.0 0.0 0.6 17.3 14.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.2 --
1989-12 4.7 8.3 3.3 2.2 2.0 3.0 2.7 3.1 0.5 6.3 2.7 17.1 5.0 4.6 8.1 12.6 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 -- 7.0 13.3 6.3 67.1 0.0 0.0

1990-01 0.0 1.4 28.1 1.3 42.0 0.9 0.0 4.9 15.2 0.0 10.0 0.0 15.8 24.3 30.2 0.0 20.4 29.0 10.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 12.0 0.0 0.0 0.0 0.3
1990-02 0.0 0.0 0.0 9.7 0.0 15.0 1.8 0.0 0.0 2.2 0.0 26.3 0.0 9.8 0.0 25.8 7.9 0.0 0.0 0.0 0.0 0.0 2.6 5.1 0.0 5.0 5.7 0.0 -- -- --
1990-04 0.0 8.3 0.1 0.0 0.0 0.0 0.3 3.3 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.4 3.5 0.1 4.3 0.2 0.7 0.0 0.0 0.0 --
1990-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1990-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1990-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1990-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 63.2 12.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1990-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
1990-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 2.6 0.0 0.0 0.0 0.0 14.3 1.4 0.0 0.0 0.0 --
1990-12 0.0 10.3 0.0 0.1 1.0 0.0 0.0 0.0 0.0 25.7 5.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.3 2.0 9.1 0.0 12.3 0.0 0.0 5.3 0.0 0.0 0.0 15.4

1991-01 1.5 0.4 9.4 7.3 3.3 33.3 0.0 0.0 4.4 2.6 10.9 1.5 19.2 0.3 0.0 0.0 7.7 6.6 0.0 19.1 4.1 0.0 28.0 0.0 0.0 0.0 5.4 1.0 13.2 4.4 0.0
1991-02 0.0 25.0 20.6 24.2 3.4 2.2 15.9 0.0 0.8 5.2 10.8 1.0 6.2 41.8 16.9 0.1 0.4 6.2 0.0 0.7 0.0 20.7 0.0 0.0 1.9 0.0 43.9 0.1 -- -- --
1991-03 0.5 0.0 4.2 0.4 14.2 31.0 2.0 44.3 59.7 8.5 32.1 7.2 0.0 0.0 8.6 8.1 10.8 0.0 0.0 4.2 13.4 7.3 0.0 0.0 0.5 66.0 0.0 0.0 0.0 0.0 0.0
1991-04 0.0 0.0 0.0 0.9 0.0 0.0 0.1 11.3 0.9 0.0 0.0 0.0 3.3 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1991-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1991-06 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1991-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 4.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0
1991-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1991-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.1 --
1991-10 7.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.2 0.0 0.0 0.0 3.5 0.0 0.0 0.0 0.0 0.0 0.0 6.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1991-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 26.0 2.1 35.0 17.1 32.2 0.3 5.3 0.0 18.8 14.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 --
1991-12 12.5 20.3 0.0 0.0 0.0 0.2 2.5 0.6 0.0 20.1 37.9 5.8 10.0 1.8 0.0 0.0 4.1 7.1 57.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.6 0.2 2.4 0.0 0.0

1992-01 26.8 55.3 1.8 0.0 0.0 43.6 0.0 0.7 14.7 14.6 4.3 2.0 0.0 0.0 1.7 1.2 24.0 4.5 0.0 0.0 4.5 0.0 3.5 25.8 1.1 37.6 0.0 0.0 0.0 20.8 0.0
1992-02 0.0 0.0 0.0 8.0 3.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.7 0.0 0.7 0.0 0.0 0.0 0.0 6.1 0.0 -- --
1992-03 0.0 0.0 2.4 1.0 1.5 0.0 0.0 0.0 0.0 0.0 2.6 0.0 35.8 0.5 0.0 0.0 4.7 0.0 0.0 0.0 0.0 0.0 17.2 2.0 0.2 3.7 0.0 0.0 0.0 0.0 --
1992-04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 4.3 0.0 0.0 0.0 0.0 --
1992-05 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0
1992-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1992-07 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1992-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1992-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1992-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1992-11 0.0 0.0 7.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.7 0.0 18.7 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.0 0.0 --
1992-12 0.0 0.0 7.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.7 0.0 18.7 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.0 0.0

Apendice-18



1993-01 0.1 0.0 8.3 3.0 1.1 18.6 0.1 1.6 2.7 9.6 60.2 6.3 9.5 8.3 14.5 1.6 4.8 24.7 3.5 0.0 1.1 2.1 4.6 0.0 4.1 29.8 0.0 1.1 0.0 0.0 0.0
1993-02 0.0 0.0 0.0 4.1 0.3 11.5 7.1 17.5 0.5 0.2 0.0 0.0 4.4 3.7 7.9 2.0 3.6 0.4 9.4 3.5 3.6 0.0 12.5 10.5 4.1 38.8 0.2 47.2 -- -- --
1993-03 0.0 19.4 0.0 0.0 0.0 0.7 29.0 42.7 0.0 0.0 1.2 0.0 0.0 0.0 0.0 6.0 50.1 0.0 0.0 0.0 10.5 0.0 0.0 0.1 3.6 15.0 0.0 0.0 0.0 0.0 0.0
1993-04 0.0 0.0 0.0 0.0 0.0 6.8 0.0 3.0 0.0 21.5 0.0 4.6 0.0 0.0 0.0 11.6 0.0 0.0 0.0 22.3 16.6 0.6 0.0 0.0 0.0 0.0 0.6 0.0 0.0 4.3 --
1993-05 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1993-06 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1993-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1993-08 3.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 2.9 0.0
1993-09 0.0 10.7 0.2 0.0 3.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1993-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 30.0
1993-11 0.0 3.0 0.0 0.0 2.4 2.8 0.0 2.1 0.0 0.0 0.0 0.0 13.8 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.7 0.0 0.0 0.0 0.0 0.0 0.0 --
1993-12 5.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.8 0.0 0.0 2.6 0.0 0.0 1.7 0.0 0.0 0.0 41.1 0.0 13.6 0.8 2.9 0.0 0.0 0.0 0.4 7.2 0.0 0.0

1994-01 0.0 0.2 13.0 0.0 45.4 9.5 4.1 0.0 0.0 1.6 2.1 0.0 0.0 0.0 26.6 0.0 0.5 0.0 15.2 0.0 0.0 0.0 4.6 2.5 67.4 0.0 0.4 19.8 5.8 22.9 12.6
1994-02 0.4 0.0 0.0 0.0 9.4 0.0 3.0 3.0 7.3 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.2 0.0 2.1 -- -- --
1994-03 0.0 0.0 0.0 8.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.1 1.9 10.9 0.4 5.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.4 11.6 5.1 0.0 17.7 0.0 2.6
1994-04 0.0 5.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 2.6 0.0 0.0 0.0 0.0 --
1994-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1994-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1994-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1994-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1994-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1994-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.1 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
1994-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.4 8.2 0.0 11.4 48.3 --
1994-12 0.0 0.0 0.0 33.0 5.7 2.9 0.2 6.9 0.0 0.0 13.6 10.9 15.7 0.0 6.6 0.0 0.0 0.0 0.0 0.0 6.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.6

1995-01 8.6 53.4 19.2 9.0 14.3 17.6 17.9 0.0 0.0 20.6 0.0 46.4 0.6 34.4 5.7 2.8 17.6 0.0 55.6 1.3 26.1 31.7 0.0 0.0 0.0 2.1 2.5 0.0 1.9 0.0 0.3
1995-02 4.0 0.0 5.8 0.4 25.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.1 0.0 0.0 0.0 0.0 9.6 0.0 1.5 2.0 0.0 12.2 29.7 59.6 0.0 0.0 4.7 -- -- --
1995-03 6.1 0.0 0.0 0.0 0.0 0.1 0.5 0.0 5.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 25.0 5.9 7.6 0.2 2.2 0.2 0.0 0.0 0.0 0.0
1995-04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 35.5 32.7 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1995-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1995-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 --
1995-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1995-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1995-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1995-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1995-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 56.4 0.0 0.0 2.2 --
1995-12 0.0 0.0 0.0 1.0 0.3 0.0 0.0 16.5 67.4 1.9 17.2 66.1 0.0 0.0 9.1 0.0 0.0 0.0 0.0 3.7 0.0 6.6 0.0 83.3 12.0 24.6 0.7 0.0 0.0 0.0 11.3

1996-01 0.0 0.0 0.0 0.0 19.2 0.8 3.8 30.6 0.0 0.0 0.0 0.0 5.8 3.4 12.2 0.7 2.6 16.2 0.0 4.3 33.9 11.7 6.7 4.7 0.0 0.0 0.0 22.4 0.8 8.4 4.1
1996-02 7.5 3.2 18.4 0.6 0.0 3.6 4.6 29.6 8.8 0.0 0.0 0.0 0.0 0.0 0.0 2.7 18.0 2.1 0.0 5.6 22.8 3.8 0.0 18.6 6.7 8.2 5.2 5.8 0.0 -- --
1996-03 23.6 11.3 43.7 0.0 0.8 60.1 8.5 56.1 5.7 23.4 4.3 1.3 0.0 19.3 39.3 25.7 37.9 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0
1996-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.1 0.0 0.0 8.4 0.0 0.3 0.8 0.1 1.3 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0
1996-06 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 --
1996-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1996-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1996-09 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1996-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
1996-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.1 0.0 0.0 0.6 1.7 0.0 --
1996-12 0.0 0.0 0.0 2.0 0.0 2.2 0.0 0.0 14.1 0.0 0.0 8.0 4.6 34.7 0.3 1.0 0.0 0.0 0.2 2.0 27.6 13.2 18.4 7.5 43.9 0.0 0.0 0.2 59.7 26.0 0.6

1997-01 0.0 0.0 0.0 0.2 10.0 0.0 0.0 0.0 0.0 23.1 0.9 5.8 0.0 1.7 0.0 8.0 0.3 0.0 4.3 11.4 4.0 7.7 26.1 1.0 0.0 0.0 2.3 33.8 11.5 18.6 13.8
1997-02 9.3 0.0 4.2 0.0 16.6 0.0 13.8 0.4 31.9 0.8 4.6 48.0 0.2 0.0 25.0 0.1 17.6 54.3 6.0 0.7 9.8 0.0 0.0 12.9 4.5 2.7 0.6 1.5 -- -- --
1997-03 1.3 23.2 6.6 0.0 0.0 0.0 0.0 0.0 0.0 4.7 0.0 0.0 0.2 0.3 2.8 3.0 0.0 0.2 0.2 0.0 0.0 0.0 0.0 0.4 0.0 0.0 2.9 0.3 0.0 0.0 0.0
1997-04 0.0 0.0 0.0 0.0 8.0 19.0 70.5 0.6 6.9 10.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.8 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1997-05 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1997-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 --
1997-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1997-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1997-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1997-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.4 6.2 0.0 0.0 0.1 0.0 0.0 3.3 0.0 0.0
1997-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.6 75.4 1.9 0.0 0.0 0.0 0.0 2.8 0.0 4.9 0.0 18.0 11.9 --
1997-12 2.9 0.0 0.0 0.0 7.7 0.0 0.0 0.0 85.8 0.0 0.3 0.2 15.6 0.1 2.6 0.4 0.0 0.0 16.7 17.9 12.3 6.3 38.6 25.1 27.6 5.3 0.0 14.2 6.4 0.0 0.0

1998-01 32.1 0.0 0.0 11.1 0.0 0.0 0.0 4.5 1.7 0.0 20.6 8.6 22.3 20.1 74.5 0.6 12.4 35.8 1.8 0.0 0.0 0.0 31.3 62.3 3.9 1.3 0.0 0.7 0.0 10.2 1.2
1998-02 41.2 0.8 21.8 8.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 6.7 0.6 0.0 9.5 6.9 6.5 7.8 27.4 0.0 0.0 -- -- --
1998-03 0.0 1.9 0.3 0.1 0.0 0.0 0.0 0.0 0.0 2.1 7.8 10.5 0.0 16.6 10.3 23.6 0.0 0.0 0.0 0.0 0.2 1.2 6.3 3.4 0.0 0.0 4.3 0.0 0.0 0.0 0.0
1998-04 0.0 0.0 0.0 0.0 0.0 2.6 6.6 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1998-05 0.0 0.0 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1998-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1998-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1998-08 0.3 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1998-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1998-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 2.3 0.0 0.0 0.8 0.3 0.0 5.0 0.0 0.0 0.0 0.0 0.0
1998-11 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.3 0.0 0.0 0.0 0.0 0.0 --
1998-12 0.0 0.0 0.0 0.0 0.0 4.1 0.0 0.0 11.8 14.7 5.7 24.7 16.3 0.9 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 37.1 62.2 0.0 0.0 0.0 0.0 1.0 0.0 36.9

1999-01 2.9 0.0 0.2 28.4 3.4 1.6 2.6 0.1 4.6 0.0 2.5 0.0 0.0 25.8 13.4 15.5 9.1 17.6 13.4 0.0 0.0 0.0 0.0 26.7 20.5 21.8 27.6 4.3 12.5 37.3 0.0
1999-02 22.8 22.0 34.0 6.5 0.0 1.7 24.4 0.0 2.2 21.4 0.7 0.0 47.7 0.0 0.0 0.0 0.0 40.4 19.0 2.2 10.3 31.1 0.0 0.0 24.5 36.5 17.2 11.1 -- -- --
1999-03 0.0 10.2 10.5 0.0 0.0 0.0 6.7 7.1 11.1 19.7 0.0 0.3 21.6 5.5 6.6 0.0 0.0 0.0 3.9 0.0 0.6 17.8 29.9 0.0 1.2 0.0 0.0 0.3 0.0 0.0 6.8
1999-04 0.4 5.4 12.8 0.0 6.8 4.4 0.2 0.4 0.0 1.0 0.6 6.0 0.0 0.6 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1999-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1999-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1999-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 1.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1999-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0
1999-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1999-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1999-11 0.0 0.8 1.5 0.0 0.0 33.8 0.0 0.0 0.0 1.4 0.0 0.0 1.3 12.7 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1999-12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 37.0 2.4 12.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.1 2.2 0.0 0.0 0.0 0.0 61.7 13.3 2.8

2000-01 0.0 0.0 0.0 0.0 1.4 1.0 0.0 0.0 6.5 0.0 1.8 24.1 35.9 7.8 0.5 1.6 4.9 5.7 27.8 20.9 0.0 0.0 0.0 19.8 10.7 0.0 0.0 0.0 2.1 45.8 11.5
2000-02 43.2 13.5 6.4 17.4 0.0 0.0 3.1 0.4 0.0 0.5 12.0 0.0 62.3 22.4 4.3 35.1 4.6 31.6 0.0 0.0 0.0 4.2 0.0 0.0 20.4 1.8 3.9 3.4 0.0 -- --
2000-03 0.0 5.0 0.0 0.0 0.0 5.4 10.8 41.6 6.2 2.0 7.1 65.3 1.7 14.8 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 5.0 2.6 6.5 0.0 21.9 1.4 0.0 1.2
2000-04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.7 33.1 50.8 0.0 19.1 0.0 2.6 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0 --
2000-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 4.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2000-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2000-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2000-08 0.0 0.6 2.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2000-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2000-10 0.0 0.0 6.4 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.6 3.0 85.5
2000-11 0.0 0.0 0.0 0.0 0.0 1.4 6.3 0.0 89.0 0.0 0.0 0.0 0.0 1.0 0.0 15.8 0.0 0.0 0.0 40.4 9.4 0.0 18.4 37.5 0.5 9.2 35.0 30.6 0.0 0.0 --
2000-12 0.0 0.0 0.0 0.0 24.4 2.8 28.0 0.2 0.0 0.0 0.0 0.0 0.5 5.1 0.0 0.2 0.0 0.0 0.0 1.3 9.7 1.6 7.4 10.7 0.0 10.6 0.0 0.1 0.0 2.8 0.6

2001-01 0.0 0.0 0.0 34.1 10.0 0.0 0.0 0.0 0.0 0.0 0.0 10.6 40.5 22.0 22.4 22.9 0.8 25.9 14.1 0.0 2.0 0.0 0.0 0.0 11.0 2.1 17.5 8.5 0.7 3.8 20.7
2001-02 1.5 3.3 0.0 0.0 6.0 1.7 16.9 23.8 0.0 17.8 0.6 8.8 5.2 15.1 0.0 1.5 7.0 65.4 1.0 0.5 0.8 18.6 16.6 1.0 1.6 0.0 17.9 1.6 -- -- --
2001-03 11.0 3.3 0.0 0.5 7.8 0.0 0.0 1.7 0.0 11.7 1.4 7.0 0.8 0.0 1.8 4.0 3.0 9.8 0.0 11.6 0.5 4.0 6.5 0.0 0.0 0.0 0.0 6.5 0.0 9.0 0.0
2001-04 0.0 1.2 0.0 5.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.4 0.0 0.0 4.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2001-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2001-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2001-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2001-08 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2001-10 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2001-11 0.0 2.9 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.8 --
2001-12 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 8.7 0.0 0.0 0.0 0.3 0.6 1.0 0.0 0.0 54.6 0.0 0.0 0.7 0.1 0.8 0.0 13.0 1.4 47.4 3.8 22.9 28.4 1.0

2002-01 24.8 0.0 24.0 0.0 0.0 0.0 0.0 5.6 12.8 0.5 0.0 0.0 2.8 26.0 33.3 8.6 2.0 0.0 17.6 63.5 43.0 0.0 48.7 3.9 0.0 0.0 0.0 10.6 36.0 17.1 14.3
2002-02 36.3 14.0 28.6 20.3 0.2 0.0 0.0 32.3 0.0 0.0 14.9 16.9 0.0 0.0 0.0 0.0 0.0 9.8 28.2 14.8 0.0 0.0 61.2 1.7 0.2 0.0 0.0 0.0 -- -- --
2002-03 0.7 0.0 0.0 0.0 0.1 0.0 14.7 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 58.6 0.0 0.0 7.6 0.0 0.0 18.0 17.2 0.0 14.1 8.7 0.0 0.0 0.0 3.8 10.6
2002-04 0.0 0.0 0.0 0.0 3.2 0.0 0.0 14.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2002-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.6 0.0 0.0
2002-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2002-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2002-08 0.0 0.0 3.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.8 0.0 0.0 0.0 0.0 0.0 0.0
2002-09 0.0 0.0 0.0 0.0 0.0 0.5 26.3 0.0 0.0 0.0 0.0 0.2 0.0 0.5 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2002-10 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
2002-11 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.7 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 8.7 29.6 0.0 0.0 0.0 0.0 --
2002-12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.9 0.4 3.2 0.0 16.9 10.3 8.2 0.0 0.0 7.3 98.3 13.0 0.0 8.8 31.2 41.0 0.0 55.9 0.0 0.0 0.0 0.0

2003-01 0.0 64.4 13.9 28.2 19.3 16.6 18.2 26.5 5.0 2.0 51.0 24.7 15.9 0.4 0.0 0.0 0.0 0.0 1.0 3.6 0.0 11.0 14.4 3.2 27.0 7.5 0.0 0.0 3.5 17.4 0.0
2003-02 50.2 12.6 24.4 5.2 1.9 4.5 1.5 6.8 11.6 1.7 11.0 0.7 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.7 10.9 1.1 3.0 0.0 -- -- --
2003-03 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 11.8 0.0 0.0 0.0 0.0 0.0 0.0 17.6 11.9 0.0 0.5 0.0 10.0 5.6 24.9 0.0 33.9 31.8 34.2 1.5 21.0 6.0 0.0
2003-04 4.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2003-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2003-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2003-07 0.0 2.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2003-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2003-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2003-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2003-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.0 21.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.5 0.0 --
2003-12 31.3 2.0 2.6 0.0 19.9 1.1 0.0 0.0 0.0 0.0 7.5 0.0 0.5 0.0 0.0 1.4 0.0 0.0 0.0 27.0 6.2 0.0 1.0 1.0 7.9 0.0 12.7 6.6 3.0 0.0 1.0

Apendice-19



2004-01 8.4 8.9 22.5 0.0 0.0 0.0 0.0 0.0 9.6 4.0 0.0 1.8 0.0 0.0 0.0 0.0 1.0 14.7 22.8 59.6 40.7 7.3 7.8 29.4 0.0 10.8 0.0 4.5 34.1 7.5 0.6
2004-02 0.8 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 58.1 22.3 20.6 10.4 22.7 0.2 15.0 0.0 2.7 7.2 0.0 0.0 0.0 24.6 0.0 3.3 0.0 -- --
2004-03 1.6 11.2 1.4 4.8 0.3 0.9 0.8 0.0 0.0 0.0 0.0 0.0 0.2 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.3
2004-04 19.4 23.3 7.9 9.7 22.4 0.0 0.0 0.0 14.4 0.0 0.0 0.0 0.1 0.0 0.0 0.0 1.0 0.6 3.5 0.0 0.0 0.0 9.3 0.0 0.0 0.0 0.0 1.3 1.1 0.0 --
2004-05 8.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2004-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 --
2004-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2004-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2004-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2004-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.8 0.0 0.0 4.2
2004-11 1.1 0.0 0.0 0.0 0.0 0.0 1.8 0.0 6.5 0.0 2.6 46.4 0.0 5.4 2.8 0.0 3.8 0.0 0.0 0.0 0.0 0.0 0.0 4.0 1.2 8.3 0.0 0.0 0.0 0.6 --
2004-12 4.2 13.4 21.4 16.6 0.0 54.3 5.4 0.0 0.0 2.8 0.0 0.0 0.0 0.0 2.8 1.6 4.4 0.0 7.4 0.0 50.3 16.1 4.7 0.0 38.4 0.0 29.3 10.0 20.9 13.9 9.1

2005-01 30.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 2.0 37.2 10.0 2.6 17.1 0.0 23.4 20.3 0.0 5.3 0.0 6.0 0.0 0.0 0.0 16.7 0.0 15.7 0.0 5.0 0.2 6.8
2005-02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 54.1 0.0 3.8 22.2 0.7 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 41.1 0.2 0.0 4.2 12.7 -- -- --
2005-03 6.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.6 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 15.6 0.0 0.0 0.0
2005-04 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 8.6 0.0 0.0 1.5 0.0 28.8 0.0 0.0 0.0 --
2005-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 26.7 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0
2005-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2005-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2005-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2005-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.6 0.2 1.0 0.0 0.0 0.0 0.0
2005-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.7 0.9 4.0 0.0 0.0 --
2005-12 1.5 3.4 0.0 0.0 0.0 25.4 0.0 0.0 16.0 0.0 0.0 25.1 140.1 0.1 17.0 7.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 15.3 0.0 21.3 0.0 30.0 16.0

2006-01 99.9 131.5 29.8 0.3 16.0 0.0 0.0 0.0 0.0 0.0 89.0 0.0 37.0 8.0 4.0 68.0 17.5 2.5 0.0 0.0 0.0 19.0 79.2 0.0 0.0 16.7 25.6 40.0 6.6 0.0 0.0
2006-02 0.0 12.5 34.7 28.9 0.6 0.0 14.2 0.1 0.0 0.0 0.0 0.0 8.5 56.8 0.0 34.5 19.0 0.0 3.6 19.6 0.0 8.8 0.0 0.0 0.0 0.0 0.3 0.2 -- -- --
2006-03 0.0 13.0 0.5 7.5 44.9 25.1 4.6 33.1 0.0 26.7 18.7 2.9 0.0 1.8 0.0 2.4 7.7 2.0 13.5 0.0 0.0 5.4 0.0 0.0 0.0 2.3 4.8 4.1 10.0 4.4 13.1
2006-04 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 3.6 24.3 0.7 0.0 20.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 3.3 0.0 0.0 0.0 --
2006-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2006-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2006-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 11.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 4.5 4.8
2006-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2006-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2006-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2006-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.9 0.0 60.1 22.8 0.0 0.0 0.0 1.0 0.0 0.0 0.0 57.1 31.6 0.0 2.1 0.0 1.1 0.0 --
2006-12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2007-01 9.0 46.1 71.3 9.5 7.1 8.1 2.7 9.7 1.5 3.1 0.0 0.0 3.1 49.6 43.1 1.8 1.2 21.3 19.1 77.8 15.8 26.1 11.7 78.0 0.3 2.2 0.0 46.6 3.8 0.8 29.9
2007-02 2.2 6.4 3.5 0.8 0.0 0.3 14.6 2.9 0.0 0.0 0.5 2.9 23.2 45.7 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.7 0.0 1.3 0.0 -- --
2007-03 0.3 0.0 1.3 0.0 0.9 9.0 0.0 7.7 1.0 9.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.1 0.0 0.5 0.0 0.0 0.0 2.3
2007-04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.3 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.1 --
2007-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.8 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0
2007-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2007-07 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2007-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2007-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2007-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.2 0.0 2.8 0.5 20.8 0.0 5.5 0.0 0.0 0.0 6.9 0.0 0.0 0.0 0.0
2007-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.3 0.0 0.0 0.0 0.0 6.4 17.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 --
2007-12 0.0 0.0 0.0 0.0 0.0 14.6 2.3 0.0 7.8 0.0 66.0 0.0 5.0 13.5 0.0 1.8 5.3 0.0 6.3 45.2 0.0 11.8 0.0 0.0 3.8 78.7 0.0 0.0 7.3 2.6 8.5

2008-01 11.3 0.0 0.0 47.8 18.8 2.9 55.1 0.0 23.1 3.8 2.1 16.6 16.2 12.2 11.6 0.0 12.2 4.8 4.6 0.0 0.0 16.9 57.6 69.8 14.7 12.1 24.2 33.0 28.0 4.9 0.0
2008-02 0.0 0.0 0.0 0.0 0.0 0.0 5.5 24.3 9.3 9.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 57.4 0.0 0.0 0.0 0.0 13.4 0.0 0.0 4.1 -- --
2008-03 4.2 0.0 0.0 14.8 2.1 8.4 0.0 0.0 0.0 0.0 1.3 9.7 0.0 2.4 0.0 2.7 9.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2008-04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2008-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2008-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2008-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
2008-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.7 69.3 83.8 2.8 5.4 0.0 0.0
2008-12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Apendice-20



Estação: Lichinga Periodo:1960-2008

nto: Precipitação total diária ( das 9 as 9 horas em mm)

Ano/Mes 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0 25.0 26.0 27.0 28.0 29.0 30.0 31.0

1960-01 21.3 1.3 1.0 0.0 8.5 28.4 1.0 2.2 0.0 2.9 0.0 0.0 0.0 0.0 0.0 1.7 2.6 29.7 0.7 5.1 0.0 0.1 12.8 3.2 13.3 0.0 29.3 22.4 0.0 27.3 5.1
1960-02 4.6 0.0 10.6 0.3 32.2 0.8 0.2 2.5 7.1 6.3 6.9 2.7 0.1 5.2 2.4 0.9 5.6 0.0 4.4 2.0 9.1 0.1 31.4 16.3 3.5 1.2 37.2 9.5 0.6 -- --
1960-03 0.0 0.0 0.0 0.5 0.2 4.1 20.0 17.9 4.5 86.6 12.1 36.6 2.0 7.3 32.6 13.3 0.0 1.6 30.0 0.8 34.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1960-04 4.3 0.0 0.5 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.1 0.6 0.2 0.1 0.5 0.0 0.0 0.0 0.2 0.0 12.2 0.0 0.0 1.9 2.0 0.0 0.0 0.0 --
1960-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.5 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1960-06 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.2 6.5 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1960-07 0.0 0.0 0.0 1.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1960-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1960-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 5.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1960-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1960-11 0.0 0.0 0.0 0.0 0.0 0.0 6.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 4.0 1.6 0.0 0.0 12.7 0.0 7.2 0.2 --
1960-12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.1 0.0 2.7 1.9 15.1 9.5 29.2 13.8 20.2 15.5 2.5 0.6 0.3 7.0 0.0 12.6 0.9 0.0 21.3 2.1 4.1 32.0 4.8

1961-01 3.2 2.1 3.0 0.6 9.0 0.0 0.8 8.0 20.7 1.5 3.2 0.0 7.4 8.7 0.3 7.0 3.7 2.3 0.0 10.9 0.0 1.1 5.2 0.6 6.3 5.4 0.0 6.0 0.0 0.0 3.1
1961-02 24.2 17.7 0.0 23.9 0.3 6.6 3.1 7.8 0.9 18.4 10.8 1.9 0.2 0.4 0.0 8.1 9.0 2.6 9.1 2.0 2.3 4.6 1.6 0.3 0.6 0.0 0.3 4.2 -- -- --
1961-03 0.0 2.3 5.7 3.4 8.5 0.0 0.9 3.6 0.0 18.3 1.9 53.9 1.0 11.8 1.0 27.8 0.0 3.9 15.0 0.6 14.0 0.1 3.5 3.1 3.0 31.0 8.7 1.7 12.0 5.3 7.2
1961-04 7.5 0.0 0.8 0.0 14.3 9.4 7.4 0.0 0.0 0.0 0.0 2.8 12.1 8.0 2.0 18.1 6.5 0.0 0.0 0.0 8.6 12.6 1.5 2.2 2.0 0.0 3.0 4.4 1.9 1.6 --
1961-05 1.0 0.0 0.0 2.6 6.6 2.8 0.0 0.8 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 2.4 0.0 0.0 6.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1961-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.6 0.0 3.5 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1961-07 0.0 0.0 0.0 0.0 0.0 0.0 10.6 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.2 0.0 0.4 0.1 0.0 0.0 0.0 0.0 0.5 3.6 1.5 0.0 0.0 0.0 0.0 0.0 0.0
1961-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.7 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.2 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1961-09 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1961-10 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.6 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1961-11 0.0 0.8 0.0 0.0 4.5 7.1 0.0 0.0 0.0 14.4 0.1 40.0 0.0 0.0 0.0 1.7 0.0 3.9 1.7 0.0 16.5 7.2 0.0 0.1 5.0 0.8 3.0 16.8 0.0 0.0 --
1961-12 0.0 3.0 48.6 4.0 1.3 0.0 42.8 2.3 0.5 9.6 9.6 0.6 0.1 11.0 1.3 16.4 11.6 10.0 10.3 0.0 0.0 0.0 22.3 0.0 1.3 20.5 4.3 1.8 3.1 4.3 1.5

1962-01 0.1 1.8 7.8 6.3 3.7 4.4 14.9 19.5 1.7 24.0 13.8 12.2 3.7 3.3 0.3 1.3 1.7 0.8 3.5 6.3 20.5 0.0 1.7 4.3 5.1 0.0 0.0 0.0 0.7 10.4 3.5
1962-02 0.3 11.3 44.6 0.0 4.2 24.4 3.7 0.0 2.6 0.7 33.9 0.4 11.4 17.5 0.7 1.6 0.0 0.0 10.8 1.3 10.0 23.1 2.7 0.0 0.0 9.0 1.0 0.0 -- -- --
1962-03 6.5 0.3 0.3 0.0 0.1 0.0 1.2 0.0 0.0 31.6 0.0 21.2 35.1 0.0 0.0 0.0 1.5 17.2 12.8 38.6 1.6 2.8 4.0 10.5 3.0 1.3 7.8 26.2 1.3 7.4 17.1
1962-04 5.2 43.5 0.0 6.0 0.0 1.0 0.0 0.0 0.0 1.3 8.6 2.6 0.0 0.0 0.0 0.0 3.2 0.0 0.0 0.4 0.3 0.0 14.5 15.3 0.1 1.1 0.0 0.3 22.3 0.2 --
1962-05 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 4.0 0.0 0.0 1.1 0.5 0.0 0.1 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1962-06 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1962-07 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1962-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1962-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1962-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 46.2 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.5 5.3 1.0 1.3 0.0 0.0 0.0
1962-11 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.8 9.5 5.2 4.4 0.1 0.0 0.3 0.4 7.0 0.0 0.0 26.0 0.0 0.2 7.4 0.0 25.5 0.0 0.0 18.0 7.8 16.8 1.1 --
1962-12 0.0 0.0 0.0 16.8 0.0 0.0 4.1 7.6 20.4 35.8 0.0 0.0 4.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 20.6 5.2 25.1 16.9 0.0 0.0 14.9 54.5 0.6 3.3 9.2

1963-01 12.3 4.8 17.7 14.0 1.0 37.1 36.8 3.4 17.4 0.0 2.4 6.2 16.6 13.6 0.2 0.9 0.9 12.3 45.0 0.0 0.0 0.0 17.4 9.8 7.5 0.0 0.0 0.5 0.0 1.1 43.1
1963-02 0.0 2.6 0.3 10.3 2.0 0.0 0.1 2.2 6.8 9.2 8.2 26.9 3.8 0.0 0.2 59.9 32.3 2.6 8.5 0.3 0.0 7.9 9.0 3.5 0.0 0.1 38.3 0.0 -- -- --
1963-03 4.8 1.7 1.5 4.4 3.5 5.1 0.0 9.0 3.8 2.3 1.5 0.3 8.3 1.5 0.7 15.7 7.6 7.7 27.5 2.2 0.3 0.0 0.0 0.2 8.2 0.3 0.1 2.5 40.1 29.9 2.4
1963-04 1.9 4.6 0.0 0.0 0.0 0.0 0.0 3.3 2.3 2.0 0.9 0.3 6.0 0.0 9.0 33.0 0.0 0.2 0.2 2.5 0.1 16.8 2.9 1.1 0.0 0.0 0.0 0.0 0.0 0.0 --
1963-05 0.0 0.0 0.0 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1963-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1963-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1963-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1963-09 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1963-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.2
1963-11 33.7 2.3 15.7 14.6 0.0 18.4 1.8 2.6 0.0 11.0 0.8 0.0 0.3 0.5 19.0 15.6 18.9 6.0 0.5 2.0 12.3 3.7 3.2 5.5 1.2 3.6 0.0 3.8 4.8 14.8 --
1963-12 4.1 0.5 0.0 15.0 0.0 7.5 0.0 2.1 0.0 8.4 0.0 1.3 4.7 0.4 0.0 0.3 44.2 4.1 4.3 7.5 4.3 1.0 19.3 11.0 7.5 0.0 12.0 45.5 5.2 8.5 4.0

1964-01 0.0 0.0 7.2 59.0 5.5 3.1 15.2 3.7 5.3 1.9 4.0 1.6 3.9 32.8 1.8 6.9 6.1 1.9 1.7 0.5 15.9 11.9 12.2 0.0 18.7 19.6 0.1 4.4 30.7 6.0 0.0
1964-02 20.2 1.0 0.3 7.4 2.1 12.4 13.9 9.0 0.0 0.0 13.9 0.3 9.2 4.5 0.2 18.5 0.0 39.1 0.6 35.3 3.9 2.4 7.1 0.0 0.0 0.0 0.0 0.0 0.0 -- --
1964-03 0.0 0.0 0.0 0.0 0.0 2.3 7.8 0.7 0.9 0.0 0.0 0.4 14.7 0.0 14.9 1.3 15.2 3.2 2.3 0.0 0.0 0.0 0.5 7.9 1.6 0.0 0.0 0.0 0.0 0.0 0.0
1964-04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.2 1.1 0.0 0.0 --
1964-05 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1964-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1964-07 0.0 0.0 0.0 0.0 0.0 0.0 1.1 1.8 0.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1964-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1964-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1964-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1964-11 0.0 0.0 0.0 0.0 0.0 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 8.6 0.0 28.3 0.0 0.0 7.3 23.0 3.7 0.2 --
1964-12 0.5 4.8 3.4 1.3 0.5 0.4 0.0 0.7 0.0 1.9 0.0 0.0 1.2 5.7 0.0 0.0 0.0 0.0 15.2 31.5 0.8 7.0 6.7 25.9 0.2 0.9 0.6 46.7 9.8 21.7 6.9

1965-01 5.4 38.0 0.6 33.2 34.9 11.2 18.3 1.2 0.1 1.5 21.7 0.2 18.3 12.6 2.6 2.3 1.0 3.4 0.8 5.1 0.0 0.0 0.0 0.0 2.3 4.9 2.3 0.7 6.9 7.5 0.9
1965-02 21.9 4.4 0.0 3.7 2.9 31.5 23.2 2.7 4.7 14.1 9.5 0.2 0.0 0.2 14.1 11.9 25.9 6.6 22.7 14.5 49.5 0.2 0.0 5.7 1.8 0.0 0.0 31.5 -- -- --
1965-03 10.4 28.9 0.3 1.5 9.4 13.8 0.0 13.6 23.7 6.9 56.7 3.0 0.1 0.0 0.0 15.8 3.9 0.0 0.0 9.4 0.3 2.3 4.3 4.2 2.3 6.0 4.3 20.4 40.8 2.9 0.2
1965-04 9.6 9.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.9 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.2 4.3 0.0 0.0 0.0 0.0 1.1 0.5 0.0 --
1965-05 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 1.9 0.0 0.0 0.3 0.0 0.0 0.0 0.0
1965-06 0.0 0.7 0.0 0.0 0.0 0.0 0.2 0.0 0.4 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1965-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1965-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1965-09 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 2.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 --
1965-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1965-11 0.0 2.1 8.7 0.0 0.0 0.0 0.0 0.0 10.0 19.8 0.0 0.0 0.0 0.0 0.0 0.0 0.5 1.9 0.0 0.0 2.4 0.2 0.0 0.0 0.0 0.2 0.0 12.1 0.0 0.0 --
1965-12 3.6 11.3 1.1 12.1 20.8 30.8 0.0 16.8 8.0 0.0 0.0 0.0 0.0 7.7 1.7 0.0 0.0 0.0 6.2 2.7 3.4 4.2 17.6 12.4 40.4 11.7 23.5 60.9 47.4 0.1 0.0

1966-01 2.5 45.5 34.3 16.5 0.0 0.0 7.8 0.6 3.2 0.0 0.0 0.0 4.8 0.6 0.1 15.4 11.0 9.0 1.4 0.0 0.0 0.0 10.8 0.4 0.3 30.6 18.4 2.1 0.0 8.4 1.3
1966-02 0.1 33.2 1.1 8.1 15.8 0.0 0.0 0.0 17.4 4.2 12.4 0.0 0.0 0.3 3.4 1.4 4.3 0.0 2.8 18.5 17.8 5.6 0.3 0.0 4.3 50.3 1.7 2.4 -- -- --
1966-03 1.0 49.3 0.0 9.5 10.2 0.0 0.0 0.0 34.2 2.0 13.6 19.0 32.7 6.1 1.9 0.4 0.0 0.0 0.0 15.1 0.0 39.8 0.1 0.0 0.0 0.2 0.0 0.0 0.0 12.3 1.6
1966-04 0.0 0.0 0.0 0.9 0.0 0.0 0.3 0.0 0.0 0.6 0.2 0.0 0.0 10.2 0.0 0.7 0.0 5.5 5.5 0.0 0.0 1.4 7.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1966-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 2.2 1.9 0.1 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.0 0.0 0.0 7.4 0.0 0.0 0.0 0.6 0.0 0.0
1966-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7 0.0 0.0 0.0 0.0 0.0 --
1966-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.8 0.0 0.0 0.0 0.0 0.0
1966-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1966-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1966-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.8 4.7 0.0 8.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1966-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.2 0.0 3.3 2.7 0.6 34.3 0.0 0.7 4.0 22.1 1.5 13.3 0.0 10.1 2.2 10.1 0.0 0.3 4.9 25.6 0.9 --
1966-12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.4 8.5 48.8 8.9 3.7 0.0 5.6 20.0 55.0 15.6 2.7 2.5 2.9 44.5 13.5 8.8 2.9 0.0 0.8 25.7 0.0 0.0

1967-01 0.0 0.0 16.3 0.0 13.9 27.5 0.0 0.2 0.0 0.4 1.7 0.0 0.5 2.4 8.4 10.0 24.1 2.9 0.2 5.2 5.6 0.0 5.4 27.9 0.4 10.9 7.9 20.5 0.0 0.5 1.4
1967-02 0.5 2.3 0.0 0.0 11.4 0.5 27.0 0.0 0.0 13.0 0.0 0.9 6.0 28.6 0.0 32.5 6.4 13.6 0.0 16.6 33.2 0.6 0.0 5.2 10.0 0.6 22.8 1.9 -- -- --
1967-03 11.6 3.7 5.7 4.2 1.2 4.5 0.0 0.0 2.5 2.6 11.2 0.9 28.0 8.1 10.3 0.0 0.1 41.8 2.0 0.0 5.9 0.0 35.4 9.2 0.5 0.0 0.0 7.9 3.6 5.7 0.0
1967-04 0.0 33.0 3.7 0.0 0.5 1.3 0.0 0.7 0.0 0.0 0.0 18.4 3.3 27.7 3.1 0.2 0.0 0.0 5.0 2.1 3.7 0.1 0.0 0.6 0.0 0.0 0.0 0.0 67.3 0.1 --
1967-05 4.6 0.0 0.0 0.2 9.4 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 28.0 1.3 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 0.0 4.7 0.0 0.0
1967-06 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1967-07 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0
1967-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1967-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 --
1967-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.7 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8
1967-11 0.0 4.4 0.0 0.0 0.0 1.4 23.3 0.3 0.2 23.2 3.7 0.0 0.0 0.0 0.0 0.0 18.5 0.0 4.2 0.4 35.9 3.8 0.0 0.0 0.0 0.0 0.7 0.0 7.6 1.0 --
1967-12 25.9 0.0 5.1 0.0 10.1 0.2 14.6 17.4 0.2 0.0 0.2 24.2 5.1 0.0 0.0 0.0 0.0 36.1 4.4 0.0 0.0 0.0 0.0 0.0 0.9 3.9 0.2 20.9 4.9 0.0 0.0

1968-01 0.0 0.8 2.0 0.0 0.0 6.2 1.1 2.4 0.3 8.7 15.0 3.0 0.4 21.5 2.4 0.1 20.3 0.9 2.4 21.0 2.6 0.0 0.0 0.0 40.3 0.0 25.7 13.5 0.0 0.1 0.0
1968-02 1.4 41.3 1.4 0.0 1.4 4.6 10.0 0.0 2.3 0.2 13.2 1.0 2.6 9.7 16.4 4.2 1.5 1.2 14.5 0.0 0.0 2.2 1.1 5.5 8.0 24.9 0.0 0.1 3.6 -- --
1968-03 1.4 0.0 0.0 8.4 0.0 3.7 11.6 38.4 0.1 14.6 10.3 9.3 41.8 0.0 0.3 0.0 0.0 0.0 0.0 0.0 3.6 0.0 2.6 0.0 0.0 2.6 1.3 0.5 0.2 0.0 0.3
1968-04 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 37.0 8.3 0.3 1.5 1.6 0.0 0.2 0.0 0.0 0.0 5.4 2.5 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 --
1968-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.8 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 19.2 0.0 0.0 0.0 0.0 0.0
1968-06 6.0 0.0 0.0 4.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 --
1968-07 0.2 0.0 0.0 0.0 0.0 0.0 0.0 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1968-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1968-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1968-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1968-11 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 11.1 0.3 4.1 0.0 0.0 0.6 0.0 0.0 0.0 0.0 6.6 0.1 0.1 0.0 0.0 1.7 1.1 0.4 22.5 3.0 2.6 --
1968-12 0.8 15.9 0.0 0.0 0.0 0.0 0.0 0.2 7.3 0.0 34.8 9.2 7.2 25.1 52.1 0.8 6.6 2.0 13.9 1.2 7.4 4.4 0.5 16.3 0.7 1.9 0.5 8.2 9.0 0.1 56.6

1969-01 64.9 4.6 18.9 7.7 0.0 7.5 17.9 0.0 11.6 2.9 0.0 3.6 9.2 0.6 0.4 0.5 0.1 4.4 7.3 1.8 0.0 0.0 16.8 0.5 2.4 9.5 17.6 0.7 5.3 16.1 10.7
1969-02 26.3 20.4 0.0 8.8 10.9 7.9 33.1 42.9 4.9 2.3 2.4 23.4 21.0 0.0 7.6 0.0 0.0 5.9 0.9 2.2 0.2 1.4 5.1 7.0 0.4 0.3 0.4 8.0 -- -- --
1969-03 8.0 0.9 5.5 6.9 8.7 1.1 6.4 1.5 5.0 0.0 0.0 0.0 0.9 0.0 0.1 8.8 0.0 0.0 5.9 15.3 0.0 0.0 0.0 1.6 0.2 0.0 0.0 19.0 23.7 13.6 6.7
1969-04 7.0 0.1 0.1 0.0 2.1 13.9 1.0 12.0 0.5 2.3 12.1 0.7 5.3 0.0 0.0 10.8 0.0 0.8 0.0 0.8 0.0 0.4 0.0 0.0 32.3 0.0 0.0 0.0 1.2 12.8 --
1969-05 0.0 0.0 0.0 0.0 26.0 45.0 50.4 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0
1969-06 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1969-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1969-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 2.1 0.0
1969-09 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 11.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1969-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0
1969-11 0.5 0.4 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 113.6 0.0 0.0 0.1 0.1 0.0 0.0 0.0 3.7 20.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.3 --
1969-12 2.9 0.2 9.0 0.0 22.0 17.4 0.0 4.4 1.2 0.1 1.2 25.5 2.1 88.5 1.2 11.4 2.7 19.2 33.7 0.0 0.0 4.9 2.8 8.4 7.5 6.8 5.4 0.0 3.3 9.5 0.3

Apendice-21



1970-01 16.0 0.4 16.6 0.4 16.7 9.6 11.9 1.6 0.0 0.0 0.0 0.0 0.0 1.0 0.0 8.7 1.6 0.3 0.0 9.6 8.4 9.7 21.7 7.8 16.9 0.3 3.0 10.5 10.0 7.8 32.3
1970-02 28.4 8.5 13.5 16.3 3.2 13.2 6.0 0.0 1.7 1.4 0.7 6.4 0.0 0.0 0.0 0.0 0.0 11.6 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 43.5 6.5 -- -- --
1970-03 0.0 0.0 0.0 6.1 0.0 0.0 0.0 1.3 0.0 2.8 0.0 17.6 0.0 0.0 0.0 0.0 0.0 2.8 39.6 0.0 0.0 0.0 0.0 0.0 5.7 0.0 0.0 0.0 0.0 0.2 0.0
1970-04 0.0 0.0 0.0 0.0 0.0 1.5 1.7 0.0 0.0 12.6 2.7 13.7 15.8 0.0 5.1 2.4 0.0 0.0 8.8 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 --
1970-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1970-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1970-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1970-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1970-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1970-10 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 2.8
1970-11 0.0 4.1 0.0 19.1 0.0 0.0 27.8 0.0 0.0 0.8 0.4 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 15.7 0.3 0.2 10.5 57.2 9.7 12.1 --
1970-12 1.7 22.7 24.1 52.2 23.6 33.0 45.0 29.0 3.8 5.7 5.7 6.9 14.7 0.6 20.1 10.9 7.5 0.8 11.1 1.5 1.2 1.9 0.0 6.8 0.6 0.0 0.0 0.0 40.0 25.2 1.5

1971-01 7.6 17.5 0.1 26.3 42.6 4.4 45.3 11.6 16.6 0.0 2.7 2.4 0.0 8.0 0.5 4.8 7.0 3.8 16.2 0.2 17.7 15.9 7.8 2.1 8.6 2.5 0.3 16.0 6.1 0.0 6.0
1971-02 1.8 0.0 0.0 0.0 0.0 3.7 2.5 2.0 12.1 0.0 1.0 0.0 4.7 4.5 39.3 2.0 3.2 43.6 18.4 1.2 0.0 0.3 7.5 13.0 0.0 3.0 48.9 0.5 -- -- --
1971-03 0.3 19.4 0.8 0.2 15.3 0.0 0.0 3.5 20.6 8.5 3.0 4.0 0.0 4.4 0.0 0.6 6.4 3.0 0.0 0.0 0.0 0.0 0.0 2.9 0.3 0.0 0.0 0.0 15.0 7.2 15.7
1971-04 0.5 0.3 0.0 1.5 1.1 0.2 8.7 0.0 0.2 0.0 11.0 6.3 0.2 9.1 4.6 0.0 0.0 0.0 0.9 0.0 0.2 0.2 0.0 0.0 0.0 3.8 2.5 0.0 0.0 0.0 --
1971-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.2 0.0 0.0 0.0 0.1 0.0 0.0 0.6 0.0 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1971-06 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1971-07 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1971-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1971-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1971-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 32.6 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.2 8.0 0.3 0.0 0.0
1971-11 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 11.1 0.0 0.6 0.0 7.0 0.5 0.0 0.0 0.0 0.0 0.0 1.1 9.7 0.0 17.4 2.0 0.0 0.0 0.0 61.2 7.2 --
1971-12 0.4 0.0 2.3 32.2 0.0 13.5 0.0 13.6 0.6 18.7 0.5 1.3 0.0 0.0 17.1 21.7 7.6 7.8 3.1 33.3 0.0 0.0 0.3 34.5 9.9 4.7 8.7 16.2 4.8 0.0 0.0

1972-01 0.3 0.0 0.4 1.1 6.5 15.8 3.6 1.9 5.5 3.4 2.0 0.3 5.6 13.9 12.9 6.4 33.7 19.3 10.8 0.0 14.0 0.0 36.8 1.6 0.0 12.3 1.8 0.8 0.0 34.9 11.7
1972-02 0.2 0.0 0.0 0.0 0.0 0.0 0.0 7.4 0.9 3.9 3.2 0.2 44.1 6.9 29.5 12.4 13.1 1.9 4.3 0.0 0.0 17.5 34.0 20.6 11.8 13.4 13.7 45.6 12.4 -- --
1972-03 5.2 19.9 0.0 12.7 2.2 8.1 4.7 0.0 0.3 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.6 0.0 0.0 0.0 1.5 11.7 30.3 1.3 0.0 0.0 0.0 0.2
1972-04 0.0 0.0 22.4 0.0 0.4 0.0 0.0 0.2 4.8 1.1 0.9 3.7 0.3 16.7 7.9 1.4 0.1 1.7 0.2 0.0 0.0 0.2 4.3 0.6 2.1 29.3 0.4 0.0 0.0 0.3 --
1972-05 0.0 4.4 0.5 2.1 0.0 0.0 0.0 0.0 7.8 0.0 6.6 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.3 6.9 2.8 2.3 17.3 11.0 0.0
1972-06 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.6 0.0 0.0 0.0 --
1972-07 0.0 0.0 0.0 0.0 0.4 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1972-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0
1972-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1972-10 0.0 0.0 0.0 0.0 0.0 0.0 33.4 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0
1972-11 0.0 0.2 0.3 0.2 0.0 0.0 0.0 0.0 8.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.2 60.2 0.0 0.1 0.6 1.6 3.0 1.8 0.6 --
1972-12 6.6 17.4 2.0 43.2 1.0 13.2 6.8 0.2 2.3 0.3 0.0 0.0 0.0 18.5 0.0 1.9 0.0 13.3 18.3 1.5 29.2 4.0 26.1 10.7 3.5 0.3 15.0 6.6 20.5 1.9 0.0

1973-01 0.5 7.9 0.3 2.1 10.2 22.3 1.8 11.8 2.5 0.0 0.0 0.8 1.9 2.3 2.6 2.3 0.0 0.4 0.0 0.0 0.0 0.0 12.3 7.8 17.2 1.1 0.0 3.9 13.1 13.6 0.0
1973-02 15.4 26.0 13.4 0.0 0.0 4.1 11.8 0.5 16.7 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 11.3 3.7 0.0 34.5 0.3 14.2 0.1 0.0 0.0 1.3 1.0 -- -- --
1973-03 1.7 0.0 0.0 0.0 0.7 21.4 3.5 21.7 0.1 5.2 0.6 1.0 0.0 0.0 0.0 2.5 34.1 1.3 36.8 4.4 10.2 1.2 0.9 0.0 0.1 0.3 0.0 0.1 3.2 0.0 0.0
1973-04 3.7 2.3 18.9 0.3 0.0 6.3 0.0 0.5 0.0 1.2 5.3 0.7 6.6 2.3 10.3 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 2.0 2.0 0.0 0.0 --
1973-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1973-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.9 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1973-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1973-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1973-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1973-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6
1973-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.7 0.3 0.0 0.9 0.0 0.0 0.7 23.9 0.9 0.3 4.5 0.0 0.0 0.0 --
1973-12 14.0 0.0 3.9 21.7 12.0 22.3 0.6 16.0 0.0 0.0 0.2 0.5 0.7 40.0 11.7 0.3 1.6 1.4 1.1 0.0 1.7 2.1 5.3 4.8 11.1 3.7 0.0 25.2 0.0 0.0 10.3

1974-01 0.4 0.1 22.2 1.3 23.2 0.7 6.0 18.6 2.4 12.6 8.1 38.0 2.1 0.3 18.5 3.1 29.8 25.7 0.0 0.8 27.1 10.3 5.0 0.0 5.7 7.4 1.1 2.1 0.4 5.7 6.2
1974-02 17.4 0.0 12.9 0.0 14.7 17.9 1.6 3.1 23.6 2.4 2.5 9.7 0.0 0.0 9.8 12.4 7.4 16.5 16.7 0.9 3.1 3.0 17.6 18.7 22.8 5.5 0.4 23.5 -- -- --
1974-03 0.5 2.5 6.0 15.9 29.9 3.8 9.4 0.8 0.0 7.2 19.8 10.9 26.9 7.5 24.3 16.2 0.7 0.0 0.0 5.9 7.4 2.2 3.9 0.0 0.5 1.5 8.2 24.4 57.3 7.6 6.4
1974-04 17.0 42.1 31.3 13.4 6.1 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 13.5 1.8 1.7 9.5 0.1 7.5 0.0 0.0 0.0 0.0 9.1 0.5 0.0 0.0 --
1974-05 6.2 8.6 1.5 4.2 0.7 3.2 0.0 25.9 36.9 14.2 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.7 29.1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1974-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.6 3.9 4.3 0.0 --
1974-07 0.0 0.0 1.0 13.1 5.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 1.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0
1974-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1974-09 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.2 --
1974-10 2.5 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 2.9 19.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1974-11 0.0 0.0 0.0 0.0 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 8.4 1.1 0.0 0.0 1.2 3.0 9.6 --
1974-12 0.3 0.0 0.0 0.6 3.2 20.3 0.6 7.7 41.7 14.0 9.9 12.2 2.0 8.5 3.9 5.4 17.4 12.5 0.7 0.4 0.0 0.3 0.2 0.6 8.2 11.4 8.8 30.8 0.2 25.2 1.6

1975-01 0.0 4.2 0.3 17.6 1.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 2.5 15.8 6.2 0.0 5.8 4.5 0.0 12.5 1.2 4.2 2.6 0.8 0.0 0.0 0.1 11.9 7.2 0.0 0.0
1975-02 0.0 0.6 23.6 0.3 1.1 0.7 0.0 0.0 0.0 0.0 2.5 11.6 1.4 0.0 14.7 0.0 3.7 25.2 0.0 0.0 0.0 76.7 13.0 3.5 31.7 63.1 0.0 0.0 -- -- --
1975-03 16.4 2.6 60.3 0.0 8.5 15.1 15.9 13.5 16.2 6.4 5.1 0.0 0.3 3.6 2.1 1.6 0.0 0.0 0.0 0.8 4.2 7.4 0.9 0.4 2.2 2.6 1.1 0.0 0.0 0.0 0.0
1975-04 0.0 1.6 6.0 1.4 14.5 5.1 7.3 2.8 1.7 1.6 0.2 0.0 0.0 1.6 0.0 0.0 17.2 0.3 0.0 0.0 1.5 1.2 0.0 65.7 0.0 0.0 0.0 0.0 0.2 0.8 --
1975-05 26.5 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1975-06 0.0 0.0 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1975-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1975-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
1975-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1975-10 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1975-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.8 0.0 3.2 0.0 5.4 1.8 15.1 0.1 0.0 1.0 0.0 1.2 0.0 0.3 5.5 0.0 0.0 0.0 0.0 0.0 0.0 --
1975-12 0.0 0.0 0.0 19.9 0.0 0.0 0.0 0.0 11.0 8.6 0.0 5.8 0.0 18.4 1.1 1.4 11.8 16.1 0.6 0.0 4.2 2.5 1.6 24.3 15.2 0.0 0.0 2.2 9.8 2.2 0.0

Apendice-22



1976-01 5.1 3.6 10.5 5.9 40.0 0.2 16.6 16.8 0.1 3.6 23.4 19.5 4.3 5.5 3.4 3.6 2.4 2.2 21.7 4.1 22.1 0.0 0.0 0.0 0.0 0.0 0.0 2.9 1.6 0.9 3.1
1976-02 2.5 0.1 0.1 19.4 12.4 8.5 8.4 4.0 21.2 1.4 0.0 0.0 33.7 0.0 0.0 5.9 16.2 0.4 15.7 21.6 0.4 0.2 5.8 37.6 16.4 27.8 12.7 4.7 10.1 -- --
1976-03 5.5 1.9 2.7 8.9 17.1 7.1 2.9 1.0 2.1 0.2 0.7 7.7 30.4 0.0 11.1 16.6 1.3 2.8 1.1 0.1 2.4 0.0 1.2 2.4 0.0 0.0 0.4 0.0 0.0 0.0 5.5
1976-04 0.4 2.9 38.0 34.0 17.8 0.3 17.5 0.0 57.1 33.6 6.4 7.9 10.0 0.0 0.0 7.1 0.0 0.1 9.4 2.2 5.1 18.1 5.7 0.0 0.0 0.0 0.9 0.0 0.0 9.0 --
1976-05 0.0 0.0 0.0 0.0 0.0 0.3 0.3 1.1 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.4
1976-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.6 0.2 0.0 0.2 0.0 0.0 0.0 0.0 --
1976-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1976-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1976-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1976-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 2.3 6.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1976-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22.6 9.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0 0.0 0.0 0.0 --
1976-12 0.0 0.0 0.0 3.7 0.0 0.0 19.5 59.9 0.0 0.0 0.0 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.8 2.0 8.0 25.5 34.8 0.5 0.4 0.0 4.0 0.0 1.9 0.2 0.0

1977-01 0.0 14.8 2.5 5.2 73.6 25.5 5.8 1.8 4.0 0.5 0.0 0.0 0.0 0.0 4.1 31.4 1.8 10.5 3.0 4.3 4.3 9.1 3.1 0.1 0.0 1.8 17.9 2.7 17.6 3.7 0.0
1977-02 0.0 0.0 2.6 0.0 0.0 6.8 0.3 0.2 0.0 21.2 0.0 0.0 0.0 0.6 0.0 14.8 0.0 0.0 0.7 25.6 0.0 6.0 27.4 39.2 1.5 48.9 13.6 1.5 -- -- --
1977-03 0.0 22.2 1.6 2.8 1.4 17.6 50.6 0.6 1.5 3.0 1.2 3.3 0.4 16.7 5.3 0.0 18.9 1.5 6.4 33.2 0.0 0.4 0.2 3.4 0.7 0.3 14.1 3.1 0.8 3.5 12.5
1977-04 0.6 5.0 11.2 12.5 0.0 0.0 0.0 3.4 2.0 0.1 0.0 4.8 0.0 0.0 0.0 0.0 1.2 0.0 0.0 28.5 0.3 0.7 0.0 0.0 0.0 1.5 0.0 0.0 0.3 0.1 --
1977-05 0.1 10.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 42.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1977-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1977-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1977-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0
1977-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.5 0.2 0.0 0.0 0.0 3.4 5.1 1.3 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1977-10 0.0 6.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1977-11 0.0 0.0 0.0 0.0 11.9 8.4 2.9 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 4.7 10.3 10.8 0.0 12.2 0.0 0.0 9.5 9.9 0.5 4.5 0.6 0.0 0.0 --
1977-12 0.0 0.0 0.0 0.0 0.4 0.0 22.7 4.4 0.0 0.0 4.7 2.1 1.1 0.0 0.0 0.0 13.0 8.4 7.4 0.0 13.3 1.4 2.2 16.2 11.4 5.1 1.6 0.0 0.2 0.1 33.2

1978-01 3.1 0.0 1.4 0.0 0.8 0.4 11.0 0.0 5.0 0.5 30.0 4.2 5.4 8.0 12.9 8.4 2.0 2.5 0.0 0.3 0.9 6.4 6.2 2.6 6.0 2.0 0.0 0.0 5.2 0.0 5.2
1978-02 10.2 0.0 3.5 11.7 13.0 3.2 8.1 11.7 4.0 9.0 0.0 22.9 8.5 95.2 10.4 0.0 0.0 22.3 0.5 0.0 11.7 0.0 2.3 0.0 12.5 0.9 0.3 3.6 -- -- --
1978-03 0.0 39.6 11.3 0.0 1.5 0.3 20.0 13.2 17.8 18.6 0.5 0.0 2.7 8.3 0.3 15.5 22.2 4.4 13.4 0.5 11.4 30.8 0.0 5.7 0.7 7.5 6.9 0.8 3.6 3.8 2.8
1978-04 3.5 4.8 0.0 3.9 3.8 0.4 0.4 0.0 0.7 16.1 1.2 14.7 0.8 1.0 0.0 0.0 9.5 0.9 4.3 0.9 0.0 0.0 0.0 2.0 0.7 2.3 0.0 0.0 0.0 0.4 --
1978-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1978-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.2 11.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1978-07 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1978-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1978-09 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1978-10 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.4 0.3 0.0 0.0 0.0 2.9 0.0 0.0 0.0 0.0 40.4
1978-11 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.2 0.3 0.0 0.0 24.6 6.7 0.2 0.0 0.0 2.8 11.2 0.0 27.3 0.0 0.0 0.0 0.0 0.0 1.5 2.3 --
1978-12 2.1 0.0 0.0 6.1 0.2 3.4 0.9 11.7 0.7 17.7 0.1 19.9 0.4 37.1 0.0 4.9 3.4 1.2 3.5 47.9 15.1 0.0 10.4 4.9 10.2 13.7 6.5 15.7 0.0 22.0 0.6

1979-01 0.3 2.8 1.1 2.3 3.7 0.0 0.2 1.2 0.0 0.0 0.0 3.5 3.4 0.7 4.8 1.2 3.6 7.9 1.0 0.5 0.0 0.3 12.3 3.7 8.7 48.4 46.8 9.4 0.0 0.0 0.0
1979-02 56.7 17.2 10.1 9.0 0.4 3.8 10.5 16.3 0.0 0.0 0.3 2.1 0.6 0.0 0.0 0.0 2.9 0.0 8.8 25.0 17.7 8.7 15.5 5.9 6.7 7.9 11.9 0.0 -- -- --
1979-03 0.3 2.1 3.3 0.0 14.1 1.8 0.1 82.4 31.5 2.3 18.2 10.6 10.5 5.1 3.6 12.1 1.5 0.0 0.0 0.0 0.0 0.7 9.3 3.7 14.9 7.0 2.8 3.1 27.6 44.5 38.7
1979-04 1.8 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.4 4.6 0.5 0.7 0.0 10.5 0.0 1.5 0.0 0.0 1.1 2.3 0.0 0.0 2.2 5.7 0.7 0.0 0.2 0.0 --
1979-05 10.2 21.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1979-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1979-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1979-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1979-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1979-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0 0.0 0.0 0.0 0.0 0.0 0.0
1979-11 0.0 0.0 0.0 0.0 0.0 0.0 1.4 6.5 0.0 1.8 0.0 0.3 6.0 2.9 9.0 1.6 3.6 16.0 11.0 0.5 0.0 0.2 57.3 0.0 20.8 0.5 4.2 2.6 2.6 18.2 --
1979-12 11.9 0.0 0.0 0.0 0.0 23.0 14.6 17.2 11.6 4.6 6.6 0.4 1.6 0.2 3.3 0.0 0.0 0.0 11.7 0.2 5.2 16.6 0.0 3.5 2.6 0.0 0.0 0.0 0.0 0.6 9.9

1980-01 0.5 1.2 37.1 14.3 2.6 3.9 0.0 25.3 9.0 7.1 3.1 6.6 5.7 31.0 0.0 0.0 0.0 0.0 8.5 0.2 1.8 0.0 7.9 46.9 0.0 0.3 9.8 24.2 2.2 1.4 4.1
1980-02 10.3 10.8 24.2 14.7 0.8 0.2 0.0 23.4 0.0 0.0 0.0 0.0 0.0 2.3 0.0 0.0 0.0 0.0 12.7 15.6 3.5 0.0 0.0 16.7 4.0 0.3 14.5 8.4 4.1 -- --
1980-03 1.5 5.0 1.4 65.9 3.9 0.2 25.5 44.4 0.3 53.0 0.0 0.0 0.0 0.0 0.0 0.0 27.4 0.0 50.3 0.6 0.0 0.0 0.0 0.0 8.5 26.2 0.0 1.1 1.9 2.9 2.3
1980-04 2.4 4.5 6.3 2.3 3.5 10.7 0.6 0.0 5.2 6.7 0.0 4.2 2.8 35.8 10.6 19.9 4.1 0.7 0.0 0.5 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1980-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
1980-06 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1980-07 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1980-08 0.0 0.0 0.0 0.0 0.5 0.9 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1980-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 24.3 --
1980-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 0.0 34.0 0.0 8.0 4.6 4.0 0.0 1.7 0.0 0.0 1.3
1980-11 0.0 0.0 0.0 1.0 6.6 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0 3.1 9.1 0.0 0.0 0.0 14.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1980-12 0.0 14.5 20.7 0.0 3.5 36.6 56.3 37.9 6.1 1.1 0.0 0.0 0.0 0.0 0.0 3.3 0.0 0.0 36.6 0.9 8.2 5.0 5.8 2.9 10.8 0.9 12.2 17.5 3.7 29.2 13.6

1981-01 35.9 5.4 0.0 0.0 0.0 0.0 0.0 8.6 2.1 5.5 4.7 2.3 23.1 3.7 0.0 0.0 0.0 1.6 0.0 0.0 2.0 0.0 0.0 0.0 0.4 1.4 16.9 6.0 16.5 21.2 18.1
1981-02 10.5 0.0 1.4 4.0 0.5 1.0 6.0 0.5 7.8 0.5 0.0 0.2 0.5 52.7 18.4 56.4 18.4 31.2 2.8 1.9 31.6 39.1 3.6 17.3 9.0 0.0 14.8 0.1 -- -- --
1981-03 17.9 0.0 0.0 0.0 2.7 1.6 18.5 2.3 28.9 12.1 5.5 0.0 0.0 2.0 0.0 0.0 0.4 6.5 12.0 9.2 47.7 0.0 0.0 0.1 0.5 0.6 3.6 0.0 0.5 0.0 1.1
1981-04 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.4 0.0 6.8 3.2 0.0 0.0 0.0 0.0 0.0 10.9 13.6 1.0 0.1 0.0 2.7 0.9 0.4 0.0 0.0 3.1 --
1981-05 6.4 2.6 9.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1981-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1981-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1981-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1981-09 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1981-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 11.8 0.0 17.7 2.4 0.0 0.0 0.0 0.0 0.0 8.2 0.0 0.0 18.5 0.0 0.6
1981-11 2.1 3.9 7.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 33.8 0.0 0.2 0.0 0.0 0.0 0.0 0.0 1.7 5.4 0.0 0.0 8.0 15.9 --
1981-12 0.0 1.8 0.8 0.0 0.0 0.0 2.4 0.3 0.8 8.6 0.0 0.1 9.7 0.7 2.3 7.1 0.1 0.0 0.0 0.0 0.0 10.5 0.0 2.4 0.0 8.5 5.4 22.2 37.2 10.4 8.0

1982-01 9.9 0.7 0.7 20.4 0.7 0.0 0.1 0.0 20.5 5.5 0.0 10.0 0.0 0.0 10.8 0.2 0.0 0.3 2.2 6.1 17.6 0.1 9.6 0.0 7.8 5.7 0.0 0.0 0.0 70.3 0.1
1982-02 0.0 0.0 0.0 0.0 0.0 34.6 2.1 1.8 0.0 0.0 0.0 3.2 4.9 14.0 0.1 5.8 18.2 0.2 0.8 15.7 0.0 0.9 29.2 0.7 0.0 0.0 12.9 17.9 -- -- --
1982-03 3.4 0.3 0.0 60.6 2.0 20.0 3.0 0.0 0.8 5.4 0.0 15.5 13.7 3.0 2.2 53.1 0.5 2.0 1.0 0.0 0.0 0.0 0.0 0.0 34.3 3.3 2.4 0.0 16.4 1.2 8.9
1982-04 3.6 1.2 30.8 5.3 12.8 0.0 0.0 0.1 0.0 6.3 4.0 0.0 36.8 8.2 14.5 5.6 8.4 0.0 72.7 1.5 41.4 0.6 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 --
1982-05 0.0 0.0 5.9 2.6 0.0 0.0 15.5 0.8 0.0 3.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0
1982-06 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.4 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1982-07 0.0 0.0 0.0 1.6 0.2 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0
1982-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1982-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1982-10 0.0 0.0 0.0 0.0 0.0 3.9 0.5 4.9 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.3 0.1 0.0 2.4 3.9 0.0 0.0 0.0 0.0
1982-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 5.4 1.0 1.2 12.5 33.1 0.0 0.0 7.7 19.1 12.5 0.0 11.1 0.2 0.0 0.0 14.7 1.9 0.2 12.2 --
1982-12 0.0 4.5 0.0 0.0 0.0 0.0 0.0 8.9 55.0 13.3 10.4 0.7 23.5 0.0 15.3 35.5 6.3 0.9 20.3 27.1 45.0 4.1 8.6 9.0 21.5 2.6 0.4 0.0 4.0 4.1 1.0

1983-01 29.0 4.2 0.0 0.2 2.0 0.2 9.7 0.6 0.0 0.0 1.0 2.5 28.4 5.2 5.4 5.7 1.4 0.0 0.0 0.8 0.0 9.8 3.2 6.5 12.5 0.0 25.0 5.1 0.6 17.1 4.2
1983-02 28.7 0.0 3.3 1.0 0.0 21.6 0.9 4.2 2.0 36.6 22.1 0.0 14.2 36.8 10.9 9.8 15.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.8 0.0 0.0 0.2 -- -- --
1983-03 0.0 3.4 10.5 0.0 17.9 16.9 12.2 0.1 0.0 21.9 14.3 1.8 2.5 0.4 3.0 0.0 0.0 0.0 2.8 15.1 0.8 0.0 0.1 0.0 0.0 4.9 4.1 0.0 0.0 0.0 0.0
1983-04 2.2 0.0 0.0 0.0 28.6 14.5 0.4 10.6 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 1.2 0.4 0.0 0.1 0.0 --
1983-05 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.4 0.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
1983-06 0.0 0.0 0.0 0.0 0.0 0.0 4.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 --
1983-07 0.0 0.0 0.0 0.0 0.0 0.0 14.8 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0
1983-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1983-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 --
1983-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0 1.2 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1983-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.6 0.2 1.2 0.0 3.0 0.0 0.1 0.0 0.0 0.0 0.0 22.5 0.0 16.8 --
1983-12 0.0 0.0 0.3 0.0 0.2 0.0 0.0 0.0 0.2 4.0 16.3 15.2 0.0 53.7 10.0 8.2 3.6 0.2 0.3 5.9 6.1 16.6 15.8 0.2 3.4 0.0 9.0 5.2 3.8 0.3 28.4

1984-01 15.4 0.0 11.9 0.0 0.5 9.2 1.5 58.4 2.3 0.1 0.1 0.0 9.7 1.6 4.4 15.0 5.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.7
1984-02 0.0 3.0 0.3 2.8 18.2 3.9 2.4 4.1 9.6 0.5 0.3 0.0 0.0 0.4 6.1 8.4 2.1 14.3 30.9 1.0 11.6 20.4 16.6 0.0 12.6 0.0 0.0 16.8 2.3 -- --
1984-03 6.5 3.2 0.4 0.0 2.7 0.7 2.1 0.3 8.4 1.7 0.7 0.0 0.0 0.0 17.6 24.9 3.4 0.7 0.2 0.0 0.2 3.4 0.0 0.0 0.0 0.2 0.0 11.0 1.7 17.8 44.4
1984-04 6.7 0.4 0.1 17.8 1.8 2.5 7.0 0.0 0.0 0.0 11.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.1 0.5 0.3 0.1 0.0 0.0 23.7 2.1 2.2 2.0 --
1984-05 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.4 0.0 0.0 0.0 0.1 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.5
1984-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 --
1984-07 0.0 0.3 2.0 0.7 0.4 0.6 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1984-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1984-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1984-10 0.1 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.2 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1984-11 0.0 0.0 0.0 0.0 0.0 0.0 10.0 1.3 0.0 0.4 1.1 0.4 29.1 61.8 2.2 0.0 1.1 33.2 17.0 30.5 14.3 0.0 1.2 2.7 0.0 0.0 0.0 2.9 0.0 0.0 --
1984-12 0.0 0.0 0.0 0.0 0.1 2.0 14.2 13.8 0.0 30.7 11.6 8.9 0.0 1.1 1.8 21.5 7.8 25.4 13.8 27.5 11.4 0.9 0.0 8.2 5.4 2.0 0.8 14.6 6.7 9.8 2.5

1985-01 0.0 3.4 11.2 0.0 0.0 0.0 0.0 0.0 6.6 1.0 3.0 0.9 0.8 0.0 0.6 13.3 0.0 1.9 19.8 0.0 38.9 5.8 4.3 24.6 31.5 0.7 3.5 11.1 0.0 0.0 5.7
1985-02 0.4 1.5 14.6 44.2 7.4 5.0 13.4 3.4 7.7 3.2 4.5 0.6 5.7 9.9 1.0 0.0 0.0 0.1 0.0 1.3 0.0 0.0 0.0 0.0 0.0 65.4 6.1 0.0 -- -- --
1985-03 17.7 0.5 1.2 0.0 12.1 11.2 0.0 1.3 0.0 0.9 5.9 0.0 0.0 0.0 0.0 48.6 0.0 4.7 0.0 0.7 2.0 7.3 3.3 8.2 4.0 2.1 5.4 16.4 0.3 0.0 0.0
1985-04 0.0 2.6 7.0 0.6 1.7 5.5 0.7 0.0 0.0 1.8 0.0 0.0 0.0 1.5 0.0 0.0 0.3 0.8 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1985-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.2 0.0 0.0 0.0 0.0 0.0 0.0 11.5 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1985-06 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1985-07 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1985-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.7 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0
1985-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1985-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.5 0.0 0.0 0.0 0.0 2.6 0.0 0.0 0.0
1985-11 0.0 0.0 0.0 0.0 0.0 5.4 2.0 89.7 12.7 3.3 4.6 10.6 0.0 0.0 0.0 0.1 6.4 0.0 12.0 17.4 2.8 10.6 1.3 0.0 3.5 3.5 35.6 0.3 20.3 3.6 --
1985-12 0.0 3.0 24.9 6.6 29.7 0.1 1.4 0.2 1.1 0.0 10.0 0.0 0.4 4.9 0.2 5.0 17.7 0.5 13.0 27.6 0.1 60.9 4.6 6.1 1.8 0.6 17.7 0.4 62.1 0.0 0.0

1986-01 11.5 2.4 16.9 2.8 18.2 0.0 23.3 0.0 2.6 4.7 2.8 26.7 0.4 1.0 0.0 0.3 14.1 0.0 11.1 21.0 10.5 28.8 1.0 0.9 35.0 11.0 11.0 0.6 15.8 8.5 11.7
1986-02 0.3 0.0 2.8 0.2 4.1 3.0 7.5 0.0 0.6 0.0 25.3 0.0 3.2 10.5 0.3 0.6 0.0 23.3 8.6 0.0 0.0 1.7 1.3 0.0 8.0 0.0 26.9 0.0 -- -- --
1986-03 0.0 3.4 1.0 0.0 2.7 3.2 23.7 18.0 12.5 0.3 0.0 0.0 14.1 0.0 0.8 0.0 0.0 0.0 0.1 0.0 2.2 14.6 2.1 0.0 0.2 2.5 0.3 5.0 0.0 8.2 0.0
1986-04 6.8 3.8 0.9 0.0 1.0 0.0 0.0 0.4 0.1 0.0 0.6 0.0 0.0 0.0 0.0 21.5 0.0 0.7 31.3 3.8 4.0 4.7 0.0 0.0 0.2 1.2 0.0 2.3 0.4 5.9 --
1986-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1986-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.9 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1986-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1986-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1986-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1986-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 1.3 0.0 0.0 0.0 0.0 0.0 4.3 18.8 0.0 0.0 1.2 9.3 0.0 1.6 0.0 0.0
1986-11 7.5 6.6 19.7 1.7 1.4 9.5 22.7 0.0 0.0 0.0 11.5 0.2 0.0 0.0 0.0 0.0 5.6 0.1 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.8 8.7 0.0 0.0 3.2 --
1986-12 0.0 9.7 8.6 0.6 18.3 8.3 16.8 0.0 26.6 17.6 11.3 1.3 0.5 2.4 5.2 3.3 0.0 2.6 9.7 9.9 0.0 0.0 15.2 18.2 0.2 6.8 2.2 36.7 1.2 6.0 0.0

Apendice-23



1987-01 4.5 9.4 0.6 0.9 20.8 3.4 0.0 0.0 0.0 0.0 0.6 26.2 0.5 2.6 0.0 2.6 1.1 10.1 4.2 5.2 4.6 24.4 65.3 15.1 0.0 0.0 3.2 0.0 15.2 3.3 4.3
1987-02 7.6 6.8 0.0 0.0 0.0 6.3 29.8 1.1 34.6 3.1 11.1 10.2 1.0 2.4 11.5 0.0 3.2 0.3 6.0 0.0 8.8 6.4 26.7 5.8 2.7 0.2 0.0 0.1 -- -- --
1987-03 61.6 1.2 0.0 33.6 0.0 0.0 0.0 8.2 1.5 1.6 0.5 5.2 10.6 1.8 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.0 1.5 11.9 5.1 54.0 4.2 0.0 27.5 5.0 26.6
1987-04 6.5 10.9 2.0 7.6 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.5 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1987-05 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1987-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1987-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1987-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1987-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1987-10 0.0 0.0 0.0 2.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.9 10.3 0.0 6.7 0.0 0.0 9.7
1987-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.5 0.0 0.0 0.0 5.8 6.1 --
1987-12 8.5 0.0 18.6 7.4 3.6 6.8 1.0 3.2 0.3 0.0 1.2 1.5 0.4 3.4 1.1 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 3.5 23.7 0.0 0.0 0.0 1.4 3.5 5.5

1988-01 6.8 5.8 0.0 1.4 0.0 0.6 0.0 0.6 4.0 0.2 0.6 0.0 3.5 30.1 9.9 1.6 0.0 15.9 6.7 47.9 98.5 0.5 1.1 2.7 4.9 2.3 10.1 30.6 14.4 20.8 0.1
1988-02 0.0 0.0 2.1 0.0 45.7 0.6 6.6 31.6 15.8 19.8 0.8 13.6 0.5 7.6 2.1 0.7 38.9 0.2 0.2 83.7 2.7 0.6 16.9 0.0 0.0 0.0 0.8 1.9 29.6 -- --
1988-03 0.0 0.6 0.0 3.6 0.0 0.0 7.0 7.4 0.0 21.6 6.2 0.0 2.6 1.5 0.2 0.0 0.0 0.0 10.2 25.0 9.4 8.0 0.3 0.0 16.0 1.8 1.7 0.0 0.0 0.0 0.0
1988-04 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 6.4 0.0 0.0 4.2 0.0 4.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0 5.4 1.9 --
1988-05 1.0 2.3 1.9 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0 6.4 0.0 6.2 3.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1988-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1988-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1988-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1988-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1988-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.7 0.3 0.3 5.3 0.0 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.3
1988-11 0.0 0.0 0.0 5.0 9.2 0.7 0.0 0.0 0.0 11.5 1.5 5.3 0.0 0.0 26.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.6 41.8 0.0 0.4 0.0 0.0 0.3 --
1988-12 34.8 0.0 0.0 7.7 0.0 2.0 15.8 4.5 0.8 0.0 0.0 0.0 8.7 3.1 0.0 0.4 0.0 0.8 33.8 13.3 6.4 40.1 0.7 4.2 0.1 0.2 0.0 24.4 36.3 0.4 0.3

1989-01 0.0 36.1 1.8 0.0 16.8 30.9 13.4 1.0 1.0 6.0 2.4 5.6 24.2 13.2 12.0 36.8 39.4 5.8 0.8 0.0 0.0 9.0 0.2 0.2 8.2 12.4 40.8 27.7 22.5 11.1 21.1
1989-02 18.9 11.7 7.0 1.9 0.0 23.6 1.4 6.9 16.5 13.6 37.2 6.8 0.0 0.3 0.3 12.9 2.6 5.7 2.7 12.2 0.8 19.3 3.8 0.0 0.0 0.0 22.0 19.3 -- -- --
1989-03 22.2 0.0 30.4 6.8 0.0 75.2 66.3 25.3 4.3 0.0 5.2 0.0 0.2 0.0 0.1 0.0 0.0 0.4 91.5 19.9 2.2 1.2 42.3 25.8 0.4 27.6 9.7 3.7 0.4 1.9 23.7
1989-04 33.6 41.3 11.5 0.6 21.8 5.2 0.7 3.0 0.0 0.0 0.0 0.0 0.0 3.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 4.2 0.0 12.0 --
1989-05 0.0 0.0 0.4 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 0.0
1989-06 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1989-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0
1989-08 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1989-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1989-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.0 0.9 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.6 0.0 2.2 0.0
1989-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 33.1 1.7 0.0 0.0 1.3 0.3 4.2 0.4 0.5 0.9 1.0 25.2 0.5 1.7 3.1 24.7 0.0 7.9 --
1989-12 20.4 10.7 15.1 0.5 0.0 21.1 1.8 0.0 17.1 1.5 0.2 0.0 0.0 1.5 0.1 35.1 16.9 21.4 2.7 41.1 0.0 0.0 0.0 1.5 0.0 12.0 32.0 0.0 1.8 20.2 37.7

1990-01 0.2 12.4 2.3 2.5 16.5 7.6 4.7 0.0 0.0 0.0 2.7 1.9 9.8 5.9 12.6 18.1 0.5 20.2 16.1 17.8 11.3 0.0 25.0 11.5 0.0 0.0 7.9 8.3 0.6 0.0 0.5
1990-02 0.0 0.4 0.1 1.5 2.2 4.6 8.1 57.0 2.8 10.8 0.0 19.1 0.0 0.4 6.2 16.3 42.0 0.2 0.1 0.0 0.0 3.0 20.5 14.2 0.6 26.3 12.2 0.1 -- -- --
1990-03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7 1.0 4.0 0.0 0.0 0.0 0.0 0.0 19.2 2.4 0.8 10.4 1.2 78.8 0.4
1990-04 0.0 0.0 0.3 1.3 1.9 1.6 15.2 34.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.5 23.3 6.0 5.8 0.0 0.0 0.0 0.0 --
1990-05 0.2 1.7 11.6 0.8 1.6 0.0 0.0 0.0 0.0 0.0 9.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.4 0.1 0.0 0.0 0.0 0.0 0.0 0.0
1990-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1990-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1990-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1990-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.6 14.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1990-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1990-11 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 32.6 0.8 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.4 --
1990-12 2.8 0.0 0.0 21.5 0.0 0.0 0.0 0.0 23.2 0.0 45.1 0.8 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.6 0.0 0.0 0.0 5.1 1.9 0.0 0.0 9.9 13.7

1991-01 5.4 1.5 5.3 16.4 26.8 1.9 3.4 6.2 0.0 0.0 1.5 7.4 26.6 0.7 0.0 0.8 0.9 20.8 0.1 2.1 0.9 1.6 0.0 7.7 0.0 3.4 27.8 0.6 11.1 26.6 6.5
1991-02 68.3 2.0 0.0 4.8 0.0 4.2 0.3 0.0 0.0 27.7 30.8 3.0 5.9 1.0 3.0 0.0 0.0 3.7 0.0 0.0 0.0 4.0 0.7 0.4 1.8 0.0 10.4 4.9 -- -- --
1991-03 0.0 0.0 6.3 15.0 35.6 5.2 0.9 1.8 58.6 1.6 0.1 6.1 0.0 0.0 0.0 2.3 10.0 9.2 18.6 0.0 1.2 56.5 2.5 2.1 4.0 2.0 15.7 6.1 0.0 0.7 18.6
1991-04 13.0 0.0 0.0 0.0 0.3 0.0 1.2 3.1 2.8 0.0 0.0 0.7 9.1 0.8 7.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.2 3.6 0.0 0.0 0.0 0.0 0.0 0.0 --
1991-05 0.0 0.0 2.5 0.0 0.0 0.0 0.0 0.0 2.1 1.7 6.1 0.7 0.0 0.0 0.0 0.0 0.0 2.2 2.9 3.3 2.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1991-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1991-07 0.0 0.0 0.0 0.0 0.0 3.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.7 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1991-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1991-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1991-10 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 5.7 0.1 3.6 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1991-11 0.0 0.0 0.0 0.5 0.0 9.2 0.0 1.2 0.0 0.0 0.0 1.2 0.0 28.6 0.0 0.0 0.0 0.0 6.0 0.0 0.0 0.0 14.9 0.0 0.0 13.3 19.2 0.0 0.4 25.8 --
1991-12 0.3 10.3 0.8 0.0 0.0 0.0 0.3 0.2 0.0 0.0 12.7 12.5 0.1 6.1 19.4 10.2 0.6 0.0 24.1 8.0 0.0 0.0 0.0 4.5 28.0 0.0 2.0 10.6 16.4 28.0 6.1

1992-01 30.1 31.6 0.2 0.0 0.0 2.4 1.0 6.0 16.0 19.8 0.0 7.8 10.9 1.2 14.7 1.8 1.1 0.0 25.8 0.6 5.5 0.0 4.5 0.0 39.8 86.5 0.4 0.0 0.0 7.2 3.9
1992-02 4.9 1.4 6.2 6.8 1.5 0.7 0.6 0.5 0.5 0.0 7.5 0.5 0.0 0.0 0.0 10.6 0.3 3.8 0.0 0.0 29.2 0.1 0.0 8.3 1.1 0.0 0.0 0.0 24.6 -- --
1992-03 7.0 2.2 0.0 0.0 38.8 0.5 0.0 17.4 0.0 0.0 0.0 0.0 13.7 1.6 0.0 0.5 0.0 0.0 1.4 0.2 8.9 0.0 0.4 6.8 4.4 1.4 0.0 2.1 4.8 9.8 0.0
1992-04 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 2.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 2.8 0.0 --
1992-05 0.0 0.0 0.0 0.0 10.0 0.0 0.0 0.0 0.0 0.3 3.1 0.0 0.0 0.0 0.0 0.8 0.0 0.7 1.0 0.0 0.0 0.0 13.5 0.0 58.4 0.0 0.0 0.0 0.0 0.0 0.0
1992-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1992-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4
1992-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1992-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1992-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.6 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1992-11 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.6 29.3 0.0 1.8 4.3 4.7 11.8 0.3 0.2 0.4 0.0 0.0 9.1 0.0 0.0 0.0 --
1992-12 0.0 0.4 18.3 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.3 0.0 3.4 7.6 3.9 4.5 0.2 4.0 28.8 0.0 0.0 6.8 17.6 38.8 13.6 0.0 0.0 0.0

1993-01 2.3 3.6 0.1 6.1 5.5 1.2 0.0 0.0 5.0 7.8 0.0 30.1 18.2 10.7 23.7 6.0 0.0 3.0 1.4 0.0 0.0 0.6 8.7 27.0 12.3 25.6 3.4 0.9 13.5 2.7 23.1
1993-02 0.4 4.1 0.0 6.5 41.4 14.3 0.8 0.5 0.1 0.3 18.8 17.5 1.0 1.4 54.4 7.1 0.0 0.0 5.6 5.3 6.2 1.2 23.3 24.3 14.4 15.4 9.5 10.3 -- -- --
1993-03 11.8 17.7 4.0 0.8 0.8 2.8 2.5 4.7 1.3 0.0 6.8 0.0 0.0 5.9 52.0 14.3 6.1 4.3 1.9 2.7 1.3 15.6 1.3 0.9 0.4 2.1 2.6 0.1 23.1 0.0 0.4
1993-04 21.1 0.3 0.0 0.0 9.9 2.9 21.0 13.1 20.0 28.3 0.6 0.7 0.0 0.0 0.0 0.0 0.0 0.0 9.1 0.7 11.4 0.2 2.3 0.0 0.0 0.5 0.2 0.0 1.5 4.1 --
1993-05 2.8 0.2 0.0 0.0 4.2 0.0 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.4 2.1 0.0 0.0 0.9 0.0 0.0 0.0
1993-06 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 2.1 0.3 0.0 0.0 0.0 --
1993-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1993-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.2 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0
1993-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1993-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.7 5.5
1993-11 18.8 2.2 0.0 0.0 0.7 0.0 0.7 0.0 0.0 11.0 3.2 1.0 13.9 4.2 0.0 2.6 0.0 0.0 19.3 0.0 4.8 0.0 2.3 31.7 0.0 0.0 0.0 1.0 0.0 0.0 --
1993-12 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.1 0.0 0.0 2.8 0.0 1.9 27.0 0.0 0.3 0.1 0.0 1.8 81.5 3.7 17.9 0.0 1.4 19.8 0.0 0.7 5.5 0.6 2.0 0.0

1994-01 2.9 0.1 0.0 0.0 7.6 3.8 7.0 0.0 0.0 7.3 14.4 0.3 0.0 2.8 1.7 0.8 1.4 10.0 12.9 34.4 14.8 17.3 0.0 16.3 24.6 47.6 0.5 6.9 0.0 34.1 2.3
1994-02 0.8 38.5 0.0 24.1 6.8 0.1 15.5 6.2 0.9 1.0 8.2 1.0 0.0 0.0 0.0 0.0 0.0 3.4 4.0 9.2 0.0 12.1 0.0 0.0 1.4 16.7 2.9 0.7 -- -- --
1994-03 3.1 0.0 0.0 0.1 3.6 0.0 0.0 0.0 33.1 0.0 3.7 1.2 2.2 2.0 0.7 17.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.3 0.8 5.0 6.6 0.0
1994-04 0.8 3.2 9.2 0.0 0.0 0.0 0.0 1.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 40.0 0.0 0.0 0.0 0.0 0.0 1.0 1.2 0.0 0.0 0.0 0.0 --
1994-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1994-06 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1994-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0
1994-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -- 0.0 0.0 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1994-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1994-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 1.6 0.0 0.0 0.0 0.0 0.0 2.5 0.0 0.0 0.2 0.2 0.3 0.0 0.0 7.8
1994-11 2.0 0.0 0.0 0.0 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.8 29.0 2.7 0.0 16.2 --
1994-12 0.0 0.6 0.3 0.3 1.0 2.5 0.0 6.0 3.5 0.0 0.0 0.4 4.9 0.2 0.7 0.0 0.0 0.0 0.0 0.0 4.2 10.0 0.0 0.0 0.0 0.0 3.2 0.0 1.7 0.0 7.8

1995-01 4.0 2.5 57.8 25.7 6.2 29.3 1.4 0.0 0.0 27.4 2.5 19.5 0.0 0.2 1.7 0.0 8.5 0.0 5.2 5.9 3.3 8.9 3.0 0.0 0.0 0.6 5.5 3.2 6.0 0.5 17.6
1995-02 9.8 3.2 0.4 14.1 0.0 1.0 14.6 18.0 0.0 5.5 2.6 5.3 0.0 0.0 0.0 0.0 0.0 5.4 19.5 5.6 2.4 14.3 2.2 15.6 12.1 0.0 8.0 64.3 -- -- --
1995-04 0.0 4.5 4.1 0.0 0.0 0.0 0.0 0.0 0.9 1.6 0.0 4.1 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1995-05 0.0 0.0 0.0 22.5 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1995-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1995-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1995-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1995-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1995-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1995-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.5 0.0 1.8 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.3 3.2 0.0 --
1995-12 0.0 0.0 0.2 0.0 2.8 0.0 0.0 6.6 0.7 0.0 0.2 5.7 0.8 27.3 1.2 0.0 0.1 0.0 0.4 10.3 40.0 23.5 3.5 6.9 23.6 2.7 4.4 1.8 0.0 0.2 2.2

1996-01 1.2 2.9 7.7 8.9 4.0 4.6 0.2 1.2 7.6 2.2 0.4 0.0 16.7 30.6 14.4 2.2 0.0 7.4 0.0 0.0 43.0 10.2 0.0 0.0 0.0 13.5 0.0 40.2 2.1 0.4 0.2
1996-02 21.6 21.3 23.8 0.0 1.4 0.1 2.3 6.6 2.5 0.0 9.7 0.0 11.4 0.0 2.0 6.8 1.8 0.7 1.3 32.3 6.4 0.8 0.0 0.2 2.8 12.6 0.3 50.8 0.5 -- --
1996-03 0.3 4.0 0.6 4.3 0.2 19.4 0.3 29.5 0.4 56.3 23.0 22.3 1.7 6.1 7.8 47.0 22.8 8.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.6 0.0 0.5 0.0
1996-04 0.0 0.0 44.3 0.3 6.6 0.2 0.0 7.0 0.0 6.8 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.5 0.0 0.7 8.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1996-05 0.0 0.0 0.0 0.0 0.2 2.1 0.0 0.0 0.0 0.0 0.2 2.2 0.0 0.0 0.0 0.0 1.6 0.0 0.7 0.9 8.3 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0
1996-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1996-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1996-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1996-09 0.0 0.0 11.4 7.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1996-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 3.8 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1996-11 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1996-12 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 22.3 0.4 0.0 2.6 13.9 0.0 1.7 7.0 5.2 14.4 2.6 0.0 21.2 27.8 8.7 0.0 7.6 1.4 2.1 0.8 0.0 1.3 5.1

1997-01 0.0 0.0 8.1 8.2 1.6 16.8 4.1 0.0 0.0 5.0 0.0 5.3 4.7 39.2 11.3 3.6 11.5 5.7 12.3 28.4 0.0 1.2 6.5 0.5 13.7 0.0 13.0 5.7 0.0 17.8 0.0
1997-02 16.5 0.0 14.2 5.5 4.4 1.2 13.6 2.3 7.5 1.4 0.0 4.6 0.0 0.0 2.3 2.0 1.3 8.1 5.3 12.5 16.2 0.5 2.9 0.0 0.4 0.0 1.5 5.1 -- -- --
1997-03 7.2 2.0 0.4 0.0 0.2 0.0 0.9 0.0 0.0 0.2 4.6 3.2 11.3 4.8 8.7 2.8 1.4 3.8 0.8 0.0 0.0 0.0 0.0 0.0 7.5 0.0 0.0 3.0 0.3 0.0 2.0
1997-04 0.0 0.0 22.6 26.3 1.0 12.9 24.0 0.4 48.0 8.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 21.9 0.0 0.0 0.0 0.0 0.0 0.0 --
1997-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1997-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1997-07 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1997-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1997-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1997-10 0.0 0.0 0.0 0.0 0.0 0.0 41.0 0.0 0.1 0.0 0.0 0.0 0.0 0.7 0.3 0.0 0.0 0.0 0.0 0.0 0.0 2.5 23.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1997-11 0.0 1.0 0.0 0.0 0.1 0.2 0.5 4.2 0.0 0.0 0.0 0.0 0.3 7.2 1.6 0.0 0.0 1.8 10.4 64.7 0.0 12.4 2.9 2.9 0.8 0.0 0.0 1.4 0.0 0.0 --
1997-12 0.0 11.6 0.0 12.3 3.7 21.8 0.0 1.8 22.0 1.2 28.9 10.6 22.7 0.1 23.3 19.1 1.7 16.3 9.5 61.5 31.8 7.0 4.2 1.0 64.0 10.0 2.9 10.5 0.0 0.3 0.0

Apendice-24



1998-01 3.8 0.6 0.0 6.4 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.6 11.7 21.0 50.7 33.0 0.2 27.0 5.2 0.0 0.0 0.0 57.9 31.0 0.0 25.5 0.0 0.0 0.0 0.0 11.4
1998-02 3.4 2.5 0.6 0.0 0.0 0.0 0.0 3.4 2.3 7.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.4 0.0 0.0 6.0 0.0 1.2 5.9 0.0 2.5 2.1 12.1 -- -- --
1998-03 0.9 0.9 2.1 0.0 9.7 0.0 0.0 19.3 8.8 0.0 0.5 24.1 0.0 22.7 0.0 0.0 0.0 0.6 0.0 0.0 11.9 5.4 0.2 0.0 0.3 0.0 0.4 0.0 0.0 0.0 48.7
1998-04 0.3 0.0 28.0 3.1 0.0 8.4 14.9 0.0 5.7 8.5 0.0 0.0 0.0 0.0 1.0 0.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1998-05 0.0 0.0 0.0 0.6 0.0 4.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1998-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1998-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1998-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1998-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1998-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.8 31.2 0.0 0.0 0.0 20.2 23.0 0.0 0.0 1.2 0.0 0.0 0.0 0.0
1998-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 6.5 0.6 0.0 0.0 0.0 0.5 --
1998-12 0.0 0.0 0.0 0.0 0.1 0.3 11.1 0.9 12.0 0.5 1.5 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.5 2.1 26.6 0.2 0.0 0.0 0.0 0.0 6.0 0.0

1999-01 31.8 12.7 0.8 7.4 14.2 0.0 0.6 34.1 27.0 0.8 18.8 0.0 0.0 0.2 14.5 12.2 3.7 13.7 7.1 30.4 7.4 3.3 43.0 3.7 6.6 1.2 4.2 4.1 63.5 3.1 0.5
1999-02 3.6 11.4 33.8 46.5 0.0 12.1 0.0 0.1 0.0 1.1 1.6 7.3 18.7 0.4 19.1 29.7 1.8 13.4 16.9 3.5 2.6 21.2 0.4 4.9 24.1 0.0 13.8 3.4 -- -- --
1999-03 1.2 14.0 27.3 11.0 0.5 35.1 48.5 2.0 36.9 6.8 6.1 10.2 14.5 0.0 1.7 23.0 45.1 49.3 24.9 0.7 10.9 92.4 0.0 12.5 12.5 8.5 1.0 4.6 39.7 17.4 0.7
1999-04 0.6 11.5 7.0 16.3 10.9 5.2 4.0 5.8 1.0 1.4 20.6 3.9 0.4 0.7 0.7 0.0 0.9 0.3 0.0 1.1 0.4 0.8 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.6 --
1999-05 0.0 0.0 4.2 0.1 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 26.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1999-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.6 0.0 --
1999-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1999-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 1.5 3.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1999-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 --
1999-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1999-12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.3 0.0 6.0 5.8 32.6 2.0 1.0 0.0 0.0 5.9 0.0 0.0 0.0 2.8 6.5 17.8 1.7 0.0 2.5 7.5 0.0 0.0

2000-01 49.3 27.8 25.0 1.6 1.7 23.1 0.0 6.2 0.0 0.4 47.8 19.5 29.6 3.0 10.8 22.3 26.3 0.0 8.1 5.1 8.5 0.4 0.0 2.1 0.0 0.0 0.0 0.6 20.3 31.8 3.9
2000-02 0.5 44.2 4.4 0.0 6.4 0.0 13.5 5.9 0.0 7.5 7.0 5.1 5.2 20.7 4.3 8.6 5.7 6.5 14.1 20.9 0.0 13.6 0.0 0.0 0.0 0.0 2.6 4.6 0.0 -- --
2000-03 2.9 1.7 0.0 57.1 18.5 0.0 3.5 26.6 4.5 3.3 6.7 0.4 15.7 19.6 19.4 7.8 0.0 6.6 8.7 0.0 2.6 2.7 3.2 20.7 3.5 1.4 0.0 0.0 0.0 2.9 5.7
2000-04 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 9.3 0.4 6.5 0.0 0.0 2.7 0.0 0.0 0.8 0.0 0.0 0.0 0.0 6.7 0.3 0.6 0.0 0.0 1.2 0.7 --
2000-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2000-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2000-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.3 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2000-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2000-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2000-10 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.4
2000-11 0.0 50.1 0.0 0.0 0.0 9.3 0.0 1.2 1.3 0.6 1.4 0.0 4.3 11.0 0.0 1.8 2.2 49.1 5.2 29.5 6.8 0.0 0.8 3.9 0.0 4.8 16.9 3.3 0.2 16.0 --
2000-12 0.0 1.6 0.0 48.2 0.7 1.7 0.5 0.0 28.6 0.0 0.0 0.0 7.1 3.3 24.8 0.7 13.0 16.7 0.0 7.8 0.7 14.1 0.2 29.6 4.9 6.6 1.9 0.9 6.0 0.0 0.0

2001-01 6.7 1.8 4.7 14.7 0.0 0.0 7.2 13.2 2.0 0.0 1.8 18.7 5.4 5.0 10.7 3.7 5.5 14.3 46.4 7.3 0.0 1.4 1.9 1.0 0.0 0.0 1.6 1.5 0.8 0.0 5.7
2001-02 25.9 25.1 3.2 0.0 0.3 1.8 28.9 20.9 10.5 3.0 0.3 4.8 4.4 3.3 3.3 3.0 25.2 5.8 0.0 1.6 0.0 9.3 2.1 10.3 14.5 29.9 3.3 6.5 -- -- --
2001-03 12.5 0.0 12.5 3.6 10.0 3.4 3.7 4.0 4.6 2.5 24.4 19.6 2.2 0.0 2.0 1.0 4.9 18.3 0.4 21.6 0.4 32.6 7.3 4.3 39.5 0.0 58.1 3.6 57.9 2.8 2.1
2001-04 25.9 0.8 2.1 0.0 2.2 0.0 0.5 0.0 0.0 0.0 0.0 0.4 4.6 0.6 0.0 0.0 0.0 2.2 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2001-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.3 0.0 1.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0
2001-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2001-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2001-08 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2001-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2001-10 0.0 0.0 0.0 0.0 0.0 5.0 5.0 0.0 0.0 0.0 0.7 0.0 0.0 3.5 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.6
2001-12 1.2 0.0 0.0 0.0 2.1 7.2 0.0 0.0 0.2 0.6 12.7 54.0 0.0 0.0 0.0 0.0 0.0 0.6 21.0 8.1 0.0 0.0 0.0 15.7 38.7 9.9 2.5 25.2 0.3 13.3 4.2

2002-01 -- 0.0 28.8 0.4 0.0 9.9 20.5 2.0 0.0 6.7 4.7 4.8 51.6 37.6 46.0 34.4 34.4 5.0 44.8 45.6 0.0 0.0 93.9 0.0 0.8 0.0 0.1 29.3 15.8 21.4 11.6
2002-02 28.2 9.6 82.2 0.0 3.7 0.0 0.8 4.7 0.0 26.8 55.2 1.8 0.0 0.0 0.0 0.4 8.9 9.8 15.7 88.8 0.3 0.0 1.5 0.0 7.2 4.3 3.0 9.6 -- -- --
2002-03 0.1 0.9 0.6 0.0 3.0 0.0 0.0 14.0 32.2 0.0 0.0 0.0 0.0 0.0 8.4 21.0 0.0 7.0 10.3 0.8 0.0 7.5 9.5 5.4 3.7 3.7 1.0 0.0 0.0 20.9 3.3
2002-04 16.6 1.3 1.4 19.5 11.1 0.6 3.5 1.3 14.3 0.7 0.0 0.0 0.0 0.0 0.3 0.6 2.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2002-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 1.7 0.0
2002-06 0.0 0.0 0.0 0.1 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2002-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2002-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0
2002-09 0.0 0.0 0.7 0.0 0.0 0.0 0.3 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.2 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2002-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 1.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2002-11 0.0 0.0 0.0 0.0 0.0 0.0 0.2 20.4 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.8 0.0 3.2 0.0 6.1 0.0 0.0 0.0 32.6 --
2002-12 0.0 0.0 0.8 5.3 0.0 0.0 0.0 3.4 0.0 0.0 19.3 8.2 15.9 14.0 8.5 10.7 1.9 1.2 42.7 8.6 0.7 0.0 4.6 0.8 4.2 2.8 43.5 1.3 0.0 7.3 9.6

2003-01 4.9 6.5 47.0 61.5 26.7 0.6 11.7 11.2 33.3 0.0 17.4 16.2 13.4 3.8 0.0 0.0 7.8 17.0 0.8 19.9 7.2 0.5 14.8 0.9 0.0 30.3 0.0 42.7 4.5 0.0 1.6
2003-02 29.6 0.0 7.2 55.3 0.5 1.5 0.0 0.0 1.8 8.4 33.5 5.5 8.7 32.9 0.0 0.0 0.6 39.0 0.6 7.8 0.0 5.0 12.5 0.0 10.8 5.6 0.0 0.0 -- -- --
2003-03 0.0 0.0 0.0 0.8 12.0 0.0 0.0 0.0 28.1 10.4 1.0 0.0 0.0 0.1 15.2 8.3 13.4 0.2 0.0 8.2 7.2 52.3 38.8 1.0 0.6 33.7 46.6 11.4 22.4 20.3 19.3
2003-04 22.9 2.3 3.0 0.3 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2003-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2003-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2003-07 0.0 0.0 0.0 0.0 0.1 0.0 3.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2003-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2003-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2003-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 32.4 0.2 1.0 1.2 0.0 0.0 0.0 0.0 0.0 44.6 0.0 0.3 30.7 0.0 --
2003-12 42.3 5.4 3.0 0.4 10.1 0.0 1.1 1.4 0.0 0.0 3.0 0.8 14.2 7.1 37.7 0.2 14.1 2.8 6.6 4.6 0.2 0.0 10.2 2.0 17.1 1.7 19.5 0.3 19.2 24.3 0.0

2004-01 1.8 1.7 3.5 9.1 0.0 0.0 0.0 12.1 0.5 1.0 13.2 5.8 3.1 2.7 10.7 0.0 0.4 8.6 83.5 10.3 8.3 9.2 5.6 0.0 0.0 15.8 0.0 6.6 30.9 5.6 4.6
2004-02 7.7 0.8 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 26.7 1.3 27.5 1.9 1.1 8.7 0.0 2.2 0.1 28.2 15.8 27.3 1.7 1.4 3.5 3.1 13.4 1.3 -- --
2004-03 6.3 33.4 0.0 0.0 0.3 2.5 0.3 3.5 0.0 0.0 0.0 1.1 28.6 0.6 12.3 1.0 0.0 0.0 0.0 0.7 0.0 1.7 0.2 2.7 5.8 1.6 0.0 0.0 0.0 0.0 21.6
2004-04 8.0 5.9 6.5 1.3 0.0 17.4 0.0 0.0 62.5 13.2 1.6 0.0 0.0 0.0 0.0 0.1 3.9 0.8 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 2.2 0.6 0.3 --
2004-05 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2004-06 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.2 0.0 0.0 --
2004-07 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2004-08 0.0 0.2 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2004-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2004-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.4 0.7 -- 0.0 0.0 0.0 3.7 0.0 0.0 0.0 0.0 12.4
2004-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 0.1 0.0 0.0 1.6 0.0 0.0 0.0 41.3 6.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.4 14.1 0.2 6.4 --
2004-12 3.4 0.0 2.2 3.2 1.0 0.0 7.1 0.8 0.0 24.6 0.0 0.0 0.0 5.4 23.8 19.8 1.8 1.2 19.0 18.8 15.8 3.5 27.6 9.8 16.8 0.0 24.4 50.2 40.4 0.5 7.5

2005-01 37.1 4.1 0.0 3.3 6.7 28.8 2.2 7.6 2.2 31.2 0.5 10.5 33.1 5.5 2.7 2.0 0.6 7.5 12.7 17.8 0.0 0.0 0.4 0.0 6.0 0.0 43.9 0.7 0.0 1.2 1.6
2005-02 0.0 7.0 0.0 0.0 8.6 0.0 0.0 1.7 3.5 0.5 17.0 1.5 5.3 18.9 0.0 0.0 0.6 16.2 0.0 9.7 0.0 0.8 5.6 0.0 0.0 3.3 19.9 3.5 -- -- --
2005-03 26.5 0.0 0.0 0.0 0.0 0.0 2.3 0.0 0.0 0.0 0.2 0.0 16.5 60.5 0.0 1.7 4.4 0.0 0.3 1.4 0.1 0.0 0.0 0.0 0.0 0.0 0.0 3.9 42.7 0.0 0.0
2005-04 0.0 2.2 11.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 42.1 0.0 0.0 25.4 0.0 0.0 0.0 --
2005-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 43.4 12.7 0.0 0.0 0.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
2005-07 0.0 0.0 0.0 0.0 4.4 0.0 0.0 0.0 3.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
2005-08 0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2005-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.9 --
2005-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.6 1.0 0.0 0.0 0.0
2005-11 0.0 0.0 12.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 1.1 2.6 0.0 --
2005-12 0.0 3.8 129.4 0.0 8.7 0.0 0.0 3.2 0.0 0.6 0.0 0.0 1.2 0.1 13.1 6.0 0.1 13.2 1.8 1.4 0.0 35.2 0.0 0.0 0.6 9.3 0.0 51.9 40.4 7.1 0.6

2006-01 29.0 1.2 6.8 1.8 2.0 1.6 33.6 0.0 0.5 0.1 20.7 0.1 26.8 14.6 27.3 33.0 0.3 0.8 0.2 2.5 3.6 0.0 6.8 0.0 0.5 4.3 4.7 24.7 9.6 0.3 0.0
2006-02 0.0 10.7 1.0 13.4 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.1 10.2 22.3 17.9 6.4 0.1 22.5 10.3 33.5 14.6 16.7 0.0 0.0 3.5 18.2 4.3 -- -- --
2006-03 9.4 28.8 4.7 0.6 31.9 45.3 28.0 8.1 0.3 69.8 0.0 29.3 0.0 14.8 0.0 0.0 4.6 0.1 9.3 0.0 0.0 1.3 0.0 0.5 0.1 8.7 7.3 0.0 3.8 0.0 11.5
2006-04 0.6 1.6 13.7 3.6 0.4 1.3 0.8 4.7 0.3 5.8 3.6 0.1 0.5 0.0 10.6 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 --
2006-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0 11.8 0.0 0.0 0.2 0.1 0.3 0.0 0.0 0.0 0.0
2006-06 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 --
2006-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2006-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2006-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2006-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 21.2 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 7.1 0.3 0.0 0.0 0.0
2006-11 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.0 0.0 0.0 0.0 0.6 11.3 19.9 6.8 5.7 6.8 0.2 0.0 0.0 0.0 0.0 0.0 20.5 0.0 0.6 25.7 0.0 0.0 0.0 --
2006-12 0.1 0.5 7.8 0.2 0.0 1.1 0.0 3.0 29.7 13.7 0.2 33.3 20.4 1.3 17.6 0.0 1.1 0.5 15.8 32.8 15.9 0.0 7.5 0.0 8.1 17.8 17.7 2.8 5.1 25.7 0.0

2007-01 11.3 27.6 31.9 19.1 8.4 0.0 0.0 1.3 0.3 14.5 0.0 3.2 87.6 36.8 3.2 2.4 0.0 6.9 3.4 42.3 6.6 2.2 0.0 3.7 0.2 14.4 0.0 34.1 14.8 27.2 25.9
2007-02 5.4 0.6 7.9 7.9 8.0 0.9 0.1 0.0 0.0 0.0 2.4 7.7 5.0 45.7 0.0 0.0 10.5 1.0 1.6 0.0 7.3 0.8 0.0 0.0 21.3 0.0 9.0 2.5 -- -- --
2007-03 8.4 2.2 15.3 0.2 0.0 0.0 13.0 13.7 5.6 3.5 19.9 0.0 4.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.4 0.2 1.3 0.0 18.4 0.0 0.0 0.3 0.0 0.0 0.0
2007-04 0.0 0.0 0.0 0.0 0.0 0.0 3.1 0.0 0.0 0.0 0.0 1.6 0.7 0.3 0.0 0.0 0.6 1.3 0.0 0.6 0.0 7.1 0.7 0.0 1.1 0.3 0.4 0.0 0.0 0.0 --
2007-05 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 1.5 0.7 0.0 0.0 0.3 2.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.2
2007-06 0.0 0.1 0.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2007-07 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2007-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2007-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
2007-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 24.6 6.9 0.0 0.0 0.0 3.2 5.6 8.4 0.2 0.2 1.1 2.6
2007-11 0.0 0.2 0.2 0.0 1.1 0.0 0.0 0.0 0.0 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.5 --
2007-12 0.0 4.5 0.3 0.0 0.0 0.0 3.7 46.8 4.7 14.7 0.9 1.6 0.3 0.2 1.3 26.1 0.1 30.3 32.6 51.6 2.0 18.5 20.8 18.2 2.4 0.0 23.2 5.0 5.0 4.7 31.4

2008-01 1.5 1.0 12.5 31.6 7.6 2.1 2.3 7.2 1.1 57.0 26.6 13.9 8.7 6.5 3.6 0.0 10.0 28.8 0.0 0.8 55.7 0.5 2.6 6.2 18.9 5.5 23.3 29.8 39.3 1.1 19.5
2008-02 9.2 12.4 0.0 4.4 1.8 2.2 2.7 3.8 45.0 17.6 2.0 5.4 0.0 0.0 0.0 0.0 1.1 0.4 32.8 11.5 29.1 1.0 0.0 0.0 2.0 3.4 2.5 1.7 3.5 -- --
2008-03 16.3 0.9 0.0 0.8 0.8 0.0 0.0 1.8 0.0 0.0 0.1 1.7 17.4 0.0 0.0 6.5 41.6 0.4 5.2 3.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2008-04 0.0 0.0 0.0 0.0 0.0 0.0 5.9 10.7 0.0 0.0 0.0 0.0 0.0 14.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 --
2008-05 4.7 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 21.9 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2008-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2008-07
2008-08
2008-09
2008-10
2008-11
2008-12

Apendice-25



Estação: Mandimba Periodo:1960-2008

nto: Precipitação total diária ( das 9 as 9 horas em mm)

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0 25.0 26.0 27.0 28.0 29.0 30.0 31.0
Ano/Mes
1960-01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1973-01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1973-02 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1973-03 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1973-04 1.2 16.4 0.0 7.0 0.2 2.8 0.0 0.0 0.0 22.1 0.0 0.3 21.1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.0 0.0 --
1973-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1973-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.6 0.0 0.0 --
1973-07 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1973-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1973-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1973-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.7 0.0 0.0 0.0
1973-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.1 0.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 3.4 0.0 35.6 1.1 0.0 0.0 0.0 0.0 --
1973-12 0.0 0.0 0.0 0.0 0.0 3.2 1.7 7.5 0.0 0.0 0.0 50.0 0.0 3.4 0.0 0.1 21.4 0.0 9.8 6.4 0.0 0.0 21.1 29.8 0.2 33.8 0.0 12.6 0.0 18.1 0.0

1974-01 0.0 1.3 9.5 54.9 10.9 0.0 1.4 2.4 15.7 12.8 2.5 27.6 25.4 0.0 1.2 0.0 0.0 4.1 1.3 14.5 7.2 8.0 3.3 1.7 2.2 23.6 7.9 2.1 0.7 15.8 17.2
1974-02 58.6 7.2 11.4 1.0 29.2 10.9 3.0 7.9 5.8 0.0 0.9 6.7 0.0 0.0 0.0 12.2 23.1 0.7 1.0 18.2 12.6 5.2 3.6 3.6 7.3 13.8 70.0 13.5 -- -- --
1974-03 0.0 9.3 9.5 36.4 18.3 3.3 0.0 0.9 2.3 1.2 0.0 0.0 13.7 76.9 18.9 13.8 5.3 0.0 0.0 2.0 26.5 10.0 1.4 0.0 0.0 8.9 0.7 36.0 37.2 16.2 57.0
1974-04 20.8 3.9 7.9 26.1 6.2 4.1 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.2 0.0 0.0 0.0 6.2 0.0 0.0 0.0 0.0 0.8 15.4 0.0 0.0 --
1974-05 23.5 0.8 0.0 0.0 0.0 0.0 0.0 0.0 3.5 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0
1974-06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.1 8.4 0.0 0.0 --
1974-07 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0
1974-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1974-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1974-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1974-11 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.7 0.0 0.0 0.0 0.0 0.0 4.0 6.7 0.0 0.0 0.0 0.9 28.5 8.1 --
1974-12 0.0 0.0 0.0 0.0 0.0 45.8 6.6 47.6 9.7 -- 10.9 3.5 3.0 9.7 0.0 4.8 1.6 0.0 0.0 0.0 2.8 0.0 0.0 0.0 44.5 0.0 0.0 1.6 1.9 0.0 0.6

1975-01 0.0 0.6 17.0 38.9 4.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29,,2 18.9 0.0 0.0 11.7 22.2 5.1 23.0 21.7 29.5 22.7 0.0 0.6 0.0 0.0 1.3 0.0 7.4 0.0
1975-02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.9 0.6 0.0 8.2 0.0 20.2 19.8 74.2 0.0 34.9 2.9 4.1 12.8 3.8 10.8 50.0 0.5 -- -- --
1975-03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.8 11.9 1.4 0.0 25.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1975-04 0.0 0.0 5.8 30.0 14.2 0.0 12.0 0.0 0.4 0.0 0.0 0.0 0.0 0.9 0.0 11.0 0.0 0.0 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1975-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1975-06 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1975-07 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1975-08 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1975-09 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1975-10 0.0 0.0 0.0 7.6 7.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1975-11 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7 0.7 0.0 0.0 0.0 0.0 0.0 0.0 7.1 1.0 0.0 0.0 0.0 0.0 0.0 --
1975-12 0.0 0.0 0.0 2.3 0.0 5.3 7.5 0.0 15.8 0.0 5.1 23.2 0.0 0.0 0.0 0.0 46.6 6.6 4.2 3.2 81.3 0.0 0.0 0.0 27.5 0.0 7.1 6.4 2.1 3.5 2.0

1976-01 76.7 0.0 2.3 0.0 4.1 23.7 0.0 13.0 109.3 10.0 24.7 -- -- 12.5 0.0 26.7 13.5 1.4 26.6 0.1 6.4 4.2 6.0 0.0 0.0 0.0 0.0 25.2 49.9 0.7 0.0
1976-02 28.1 0.3 3.5 0.0 20.9 0.3 11.2 13.3 16.1 1.0 1.2 48.4 7.2 2.2 11.6 2.0 3.1 0.0 31.0 -- 23.8 0.0 44.6 2.2 -- 0.0 0.0 2.1 2.1 -- --
1976-03 0.0 0.0 62.2 43.1 39.3 33.2 4.0 5.2 2.3 5.3 12.4 18.7 20.6 0.0 10.5 7.7 18.0 38.4 1.1 0.1 12.6 3.3 0.0 7.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1976-04 0.0 0.2 25.5 118.9 40.1 0.0 12.1 0.0 30.2 0.0 7.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.2 7.9 17.7 13.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1976-05 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1976-06 0.0 0.0 -- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1976-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1976-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1976-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1976-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -- -- -- -- -- 12.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1976-11 0.0 0.0 0.0 0.0 8.4 0.0 -- 6.1 0.0 2.2 6.2 0.0 3.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1976-12 0.0 0.0 0.0 0.0 0.0 0.0 10.5 28.2 3.9 0.0 24.1 0.3 0.0 0.0 0.0 0.0 -- -- -- -- 0.0 0.0 19.7 19.4 0.0 4.7 0.0 0.0 28.9 7.9 0.0

1977-01 0.0 0.0 35.4 8.1 78.5 9.8 8.8 1.8 14.7 1.6 0.0 0.0 0.0 0.0 0.0 41.3 55.0 23.4 0.0 0.0 0.0 12.9 0.0 6.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1977-02 0.0 48.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.1 0.0 21.9 0.0 0.0 0.0 0.0 -- -- --
1977-03 0.0 15.3 3.4 13.0 4.8 0.0 17.3 0.0 0.0 0.0 16.3 0.0 0.0 10.1 0.0 0.0 0.0 0.0 0.0 18.9 0.0 0.0 0.0 0.0 0.0 0.0 3.1 39.2 4.0 8.0 0.0
1977-04 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1977-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -- -- -- 0.0 0.0 -- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1977-06 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1977-07 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1977-08 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1977-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1977-10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1977-11 0.0 0.0 0.0 0.0 0.0 12.8 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.3 0.0 0.0 0.0 3.9 0.0 0.0 10.7 0.0 50.4 0.0 44.1 6.8 --
1977-12 -- -- -- -- -- -- 28.2 -- 0.0 0.0 0.0 0.0 0.0 0.0 9.4 0.0 0.0 9.0 0.0 4.0 0.0 0.0 0.0 41.9 0.0 0.0 0.0 42.2 0.0 41.6 0.0

1978-01 0.0 0.0 11.1 14.3 4.3 0.0 0.0 0.0 78.7 2.3 39.0 0.0 0.0 58.6 59.3 17.3 0.0 15.2 0.0 14.6 26.0 0.0 92.5 0.0 0.0 0.0 27.3 0.0 0.0 0.0 10.6
1978-02 3.0 -- -- 18.7 21.5 40.0 40.0 0.0 47.5 14.5 -- -- 34.5 29.6 -- -- -- 42.1 4.2 0.0 -- 5.8 -- 0.0 0.0 0.0 0.0 0.0 -- -- --
1978-03 -- 52.1 -- -- -- 49.0 20.0 2.9 30.0 -- -- -- 20.5 2.3 4.1 11.9 6.9 20.6 18.7 20.0 1.1 34.0 6.7 1.2 29.3 -- 2.4 5.7 10.0 13.3 9.8
1978-04 -- -- -- 9.7 53.2 -- 3.9 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 41.5 9.3 -- -- -- -- -- --
1978-05 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1978-06 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1978-07 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1978-08 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1978-09 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1978-10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1978-11 -- -- -- -- -- -- -- -- -- 19.8 -- -- -- -- -- 32.6 -- -- -- -- 2.3 -- 7.9 4.5 -- -- -- -- -- -- --
1978-12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1979-01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1979-02 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1979-03 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1979-04 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1979-05 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1979-06 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1979-07 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1979-08 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1979-09 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1979-10 -- -- -- -- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.5 0.0 0.0 0.0 0.0 0.0 0.0 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1979-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.0 0.0 6.0 5.8 7.8 6.0 30.9 6.0 5.8 7,,2 6.3 8.2 5.4 6.2 7.4 9.5 7.6 0.0 6.8 5.9 4.8 --
1979-12 1.0 7.6 10.5 30.7 33.0 6.2 0.7 6.5 0.0 0.0 25.6 30.0 20.0 0.9 0.7 0.0 0.0 0.0 1.7 1.5 2.6 3.2 0.0 0.0 0.0 0.0 0.0 -- -- -- --

1980-01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1980-02 0.0 0.0 1.0 0.9 5.4 0.0 1.3 0.0 0.0 0.0 10.4 0.0 0.0 0.0 11.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -- 0.0 7.7 10.7 10.3 114.7 -- --
1980-03 1.6 0.0 0.0 -- -- -- -- -- -- -- -- 0.0 0.0 0.0 0.0 0.0 3.8 -- 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 34.8
1980-04 0.0 39.3 6.8 0.0 0.0 0.0 1.4 32.6 2.1 3.6 0.0 0.0 23.4 28.1 1.3 49.3 1.5 4.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1980-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1980-06 0.0 0.0 0.0 -- -- -- -- -- -- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1980-07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1980-08 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1980-09 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -- -- -- -- -- -- --
1980-10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1980-11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1980-12 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1981-01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1981-02 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1981-03 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1981-04 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1981-05 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1981-06 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1981-07 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1981-08 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1981-09 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1981-10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1981-11 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.4 -- -- -- -- -- --
1981-12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.6 -- -- 6.5 0.0 0.0 0.0 0.0 0.0 0.0 16.1 0.0 6.1 0.0 6.1 18.1 0.0 0.4 16.5 22.1

1982-01 2.4 0.0 14.2 0.0 1.6 0.4 2.4 8.5 17.2 24.0 0.0 17.4 0.0 18.4 0.0 17.0 0.0 15.0 0.0 0.0 0.0 0.0 6.1 0.0 8.3 1.6 6.0 0.0 0.0 0.0 1.8
1982-02 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0.0 18.4 17.0 15.0 0.0 0.0 2.1 5.3 0.0 4.0 0.0 0.0 0.0 19.4 0.0 0.0 0.0 20.6 -- -- --
1982-03 50.8 0.0 0.0 20.0 0.0 3.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1982-04 25.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.2 24.0 0.0 0.0 0.0 0.0 3.9 0.0 0.0 25.4 8.4 0.4 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 --
1982-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -- -- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1982-06 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1982-07 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1982-08 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1982-09 0.0 0.0 0.0 0.0 0.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1982-10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1982-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.3 2.7 0.0 60.7 74.6 0.0 0.0 0.0 0.0 0.0 0.0 25.6 0.0 0.0 0.0 36.7 0.0 10.8 20.6 0.0 --
1982-12 0.0 17.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.7 24.8 10.4 0.0 19.5 0.0 6.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 41.1 0.0 0.0 -- -- -- 0.0 0.0
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1983-01 0.0 0.0 0.0 20.7 0.0 0.0 65.4 0.0 0.0 4.1 0.0 0.0 0.0 40.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.1 10.8 0.0 30.1 0.0 0.0
1983-02 5.9 0.0 0.0 -- 0.0 0.0 7.3 10.0 25.8 31.0 35.8 0.0 14.7 3.9 4.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.9 -- -- --
1983-03 2.3 55.6 20.7 30.3 15.8 35.7 0.0 0.0 6.3 9.9 13.7 12.3 12.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1983-04 0.0 0.0 0.0 0.0 0.0 0.0 10.3 0.0 0.0 0.0 0.0 13.4 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 --
1983-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
2008-01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Precipitation Data in Niasa (Monthly)
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Nº69-09/INF-DAD Maputo,25 de Março de 2009

Ao
JICA STUDY TEAM
Oriental Consultants,Ltd

MAPUTO

Estação: Cuamba Periodo:1960 - 2008

Elemento: Precipitação total mensal ( das 9 as 9 horas em mm)

ANO JAN FEV MAR ABR MAI JUN JUL AGO SET OUT NOV DEZ

1960 92.9 205.0 122.3 19.5 44.2 23.1 2.6 0.0 7.2 10.0 67.2 64.9
1961 192.4 97.7 368.4 96.3 2.4 1.0 6.4 9.4 0.0 1.3 98.5 157.7
1962 329.2 146.5 200.3 18.9 3.8 11.7 0.8 1.1 0.8 30.3 82.2 358.9
1963 221.2 431.6 139.6 11.2 0.9 0.6 0.0 0.0 0.0 4.0 147.8 209.4
1964 238.3 195.6 46.3 21.7 3.2 0.6 1.4 0.0 0.3 0.0 107.1 146.5
1965 283.9 144.0 261.6 42.7 0.9 4.7 0.2 0.2 11.2 3.1 124.5 184.4
1966 162.3 396.9 44.0 31.7 12.5 5.7 2.8 0.0 0.0 12.6 56.7 129.7
1967 273.5 84.5 359.8 71.4 4.3 0.2 3.1 1.3 6.7 9.7 79.9 179.5
1968 234.7 291.6 50.4 116.6 11.4 14.8 0.0 0.0 0.0 12.0 78.5 70.4
1969 309.5 193.0 107.7 75.1 0.4 0.0 1.0 0.6 1.0 0.0 41.9 340.1
1970 369.4 96.7 18.5 19.6 0.2 9.8 0.0 0.0 0.0 10.7 13.4 225.5
1971 50.6 228.1 66.9 27.4 2.1 0.5 1.3 0.0 0.0 9.6 42.6 132.9
1972 202.1 165.5 32.1 32.6 5.5 0.2 0.0 0.0 0.0 6.4 35.2 205.4
1973 143.4 56.7 220.9 40.9 0.0 0.9 12.1 0.0 0.0 -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --
1977 -- -- -- -- 0.0 0.1 0.4 0.1 10.4 37.0 91.7 140.4
1978 459.9 -- 275.4 77.8 0.3 10.4 2.9 0.0 0.0 0.4 16.0 294.3
1979 68.3 237.7 174.1 64.3 0.0 2.9 0.7 1.2 0.1 19.0 112.4 143.7
1980 120.0 133.5 96.6 211.8 0.0 0.7 1.4 1.3 16.0 97.5 34.3 503.4
1981 81.6 264.0 98.9 27.3 11.9 1.2 0.7 0.0 3.2 54.4 25.4 147.8
1982 352.6 260.4 69.6 58.8 3.3 0.0 1.3 0.4 2.2 43.9 70.0 241.2
1983 139.0 395.8 112.9 63.5 0.2 4.2 20.0 0.0 0.0 27.4 45.7 283.5
1984 211.9 231.2 105.5 15.8 4.9 8.2 11.8 0.0 0.6 0.0 105.7 167.5
1985 221.9 187.0 192.4 92.6 0.0 9.8 2.3 0.9 3.1 28.8 54.0 308.6
1986 272.2 281.6 130.1 14.6 1.6 1.0 0.3 0.0 0.0 36.9 127.0 52.7
1987 294.7 189.8 160.9 44.8 0.3 3.2 0.0 0.8 0.0 4.5 33.9 155.5
1988 298.7 275.4 125.7 31.2 2.8 1.7 0.0 0.0 0.0 33.5 83.8 208.5
1989 302.8 256.2 223.9 67.2 2.6 0.0 1.2 0.4 13.2 16.0 65.4 180.7
1990 246.4 116.9 -- 28.6 -- 0.0 0.0 1.4 75.8 0.1 18.4 97.6
1991 183.6 148.0 323.0 17.7 0.6 2.1 5.0 0.1 23.1 21.8 153.6 191.5
1992 288.5 19.5 71.6 5.1 2.7 2.7 0.2 0.0 0.0 0.1 48.5 184.3
1993 221.3 193.0 178.3 91.9 281.4 184.4 218.4 242.3 258.3 30.4 38.1 76.2
1994 254.2 27.4 88.8 8.9 0.0 1.5 0.3 0.8 -- 2.8 79.3 108.9
1995 389.6 157.6 53.7 70.1 0.0 0.1 0.7 0.4 0.0 0.0 58.6 321.7
1996 192.3 175.8 362.1 -- 11.4 0.3 0.0 0.0 0.1 0.9 7.4 266.2
1997 184.5 265.5 46.1 121.4 1.3 1.8 4.8 0.0 0.1 23.0 120.5 286.0
1998 357.0 137.9 88.6 10.7 1.7 0.0 0.0 1.9 0.0 9.4 10.9 216.5
1999 291.8 375.7 159.8 40.1 0.0 0.0 5.1 3.6 12.2 0.0 51.8 161.3
2000 229.8 290.5 199.0 112.2 5.7 0.0 7.7 3.5 2.4 97.4 294.5 106.0
2001 269.6 234.2 101.9 16.6 21.6 0.0 0.0 4.6 1.8 21.1 186.9 --
2002 395.1 279.4 155.8 17.4 3.6 2.1 0.0 7.0 28.7 1.0 48.3 308.4
2003 374.7 151.3 211.0 4.5 0.0 0.0 3.6 0.2 0.0 0.0 39.0 132.7
2004 296.0 189.5 44.4 114.0 8.8 1.8 1.2 0.7 2.2 7.5 84.5 327.0
2005 199.0 142.0 31.6 39.4 27.2 0.0 0.0 0.0 3.6 6.8 14.9 319.5
2006 690.6 242.4 248.9 54.0 0.0 0.0 24.2 17.9 0.0 194.7 -- --
2007 598.3 117.7 69.7 18.3 5.3 0.2 0.1 0.0 0.5 49.7 26.0 280.4
2008 504.3 123.2 54.9 0.3 0.0 1.3 0.0 -- -- -- 166.0 --

Teleg.: OBSERTOR - Telefs.: 490064-490148-492530 - Fax: 491150 - Telex: SMMMP 6-259

República de Moçambique
_________

Instituto Nacional de Meteorologia
Caixa Postal 256 - MAPUTO
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Estação: Lichinga Periodo:1960 - 2008

Elemento: Precipitação total mensal ( das 9 as 9 horas em mm)

ANO JAN FEV MAR ABR MAI JUN JUL AGO SET OUT NOV DEZ

1960 219.9 203.7 304.2 26.6 15.6 7.6 2.1 0.0 8.1 0.0 34.2 215.2
1961 120.1 160.9 249.2 126.7 22.6 9.6 17.5 4.6 0.1 2.3 123.6 242.1
1962 177.3 215.2 249.4 125.9 7.0 1.8 2.2 0.0 0.0 70.0 130.9 244.0
1963 322.0 235.0 193.1 87.1 3.6 0.0 7.7 0.0 1.4 13.2 216.6 222.7
1964 281.6 201.3 73.7 9.0 0.2 0.6 3.5 3.6 0.0 1.3 73.6 194.3
1965 237.9 303.4 285.4 27.0 3.0 2.4 0.8 0.0 3.2 0.1 57.9 344.4
1966 225.0 205.4 249.0 33.1 29.8 2.7 5.8 0.0 0.0 14.7 139.8 275.8
1967 194.2 233.6 206.6 170.8 59.4 1.3 1.1 0.7 0.2 8.3 138.6 174.3
1968 190.7 172.0 151.1 58.2 25.7 11.4 2.9 0.2 0.0 4.9 53.6 228.7
1969 243.5 240.6 139.8 116.2 122.7 3.3 0.0 5.1 13.1 2.2 141.6 291.6
1970 222.8 161.5 76.1 64.7 0.0 0.0 0.0 0.0 0.0 5.6 158.7 397.8
1971 300.6 213.2 131.1 51.3 4.4 1.3 0.4 0.0 0.0 42.0 118.1 252.8
1972 257.3 297.0 111.3 99.0 62.6 3.7 4.5 1.4 0.0 38.4 93.9 264.3
1973 138.7 156.2 151.0 63.0 0.0 2.2 0.9 0.0 0.0 0.9 38.1 212.2
1974 284.9 264.1 307.6 156.9 135.0 9.0 21.8 0.0 13.3 26.0 26.4 248.6
1975 98.6 273.4 187.2 130.7 27.7 2.3 0.0 0.2 0.5 3.0 42.4 156.7
1976 223.1 287.2 133.1 283.5 5.5 2.0 0.6 0.0 0.0 10.3 39.8 164.3
1977 249.1 210.9 227.2 72.2 53.8 0.0 0.3 0.4 16.5 6.2 86.5 148.9
1978 130.4 255.5 264.2 72.3 0.0 12.4 0.1 0.0 2.0 48.1 77.7 260.3
1979 167.8 229.0 351.8 39.9 32.1 1.3 2.2 0.0 1.6 7.0 167.0 145.3
1980 254.7 166.5 322.3 121.0 0.6 0.5 0.6 1.6 24.9 58.6 42.6 327.3
1981 175.4 330.2 173.7 43.4 18.6 0.3 0.0 0.0 0.2 60.0 79.1 139.3
1982 199.3 163.0 253.0 254.3 31.2 3.0 3.8 0.0 0.0 20.1 133.1 322.0
1983 180.3 231.3 132.7 59.4 4.4 6.1 17.1 0.0 0.3 5.5 48.4 206.9
1984 148.4 188.6 152.2 80.0 2.9 2.2 6.0 0.0 0.4 10.5 209.2 245.5
1985 188.6 195.4 153.8 22.7 18.9 1.2 4.9 9.0 5.8 6.2 245.7 300.6
1986 294.6 128.2 114.9 89.6 10.0 3.2 0.0 0.0 0.0 37.3 102.0 239.2
1987 228.1 185.7 264.4 28.7 0.2 0.5 0.0 0.0 0.0 42.6 23.9 95.6
1988 321.6 323.0 123.1 24.4 27.7 0.0 0.0 0.0 0.0 24.9 131.4 238.8
1989 400.4 247.4 486.7 137.3 2.3 0.2 2.4 1.9 1.1 12.8 106.5 312.4
1990 216.9 248.7 120.9 109.0 25.9 0.0 0.0 0.0 16.8 0.0 42.8 140.0
1991 214.0 176.9 280.7 47.5 24.4 0.4 9.1 0.0 0.0 14.3 120.3 201.2
1992 318.8 109.1 121.9 9.0 87.8 0.0 0.4 0.6 0.0 4.1 65.1 152.9
1993 242.5 284.1 188.2 147.9 13.9 3.1 0.0 7.7 0.0 11.2 117.4 168.0
1994 271.8 153.5 85.9 56.7 0.0 1.2 0.5 2.9 0.0 13.3 64.8 47.3
1995 246.4 223.9 -- 28.9 23.0 0.0 0.7 0.0 0.0 0.0 12.4 --
1996 221.8 220.0 257.6 86.6 67.6 1.1 0.2 0.0 188.4 5.2 0.7 146.6
1997 224.2 129.3 65.1 166.2 106.2 0.0 1.9 0.0 0.0 67.8 112.4 399.8
1998 286.5 61.5 156.5 71.9 4.8 0.0 0.0 0.0 0.0 81.4 9.5 70.1
1999 370.6 291.4 558.0 94.5 30.9 15.3 0.5 6.6 0.2 6.2 110.1 94.4
2000 375.2 201.3 245.7 32.8 0.0 1.7 3.7 0.0 0.0 13.4 219.7 219.6
2001 183.0 247.2 359.8 39.9 12.5 0.0 0.0 1.4 0.0 24.7 -- 217.5
2002 550.1 371.2 153.3 73.4 2.0 3.8 0.0 0.5 2.8 1.4 64.4 215.3
2003 402.2 266.8 351.3 30.6 0.0 0.0 4.5 1.3 0.0 0.0 113.4 249.3
2004 254.6 175.8 124.2 126.1 7.0 3.8 2.1 1.9 1.4 36.1 74.8 328.5
2005 269.9 123.6 160.5 93.4 70.1 11.7 7.9 1.5 11.9 7.6 -- 327.7
2006 257.4 221.7 318.2 49.1 15.8 0.2 0.4 0.2 0.0 33.3 279.7 101.1
2007 129.3 155.5 111.3 17.8 6.0 0.8 3.3 0.0 0.0 53.0 9.5 355.9
2008 425.2 195.5 97.2 31.4 28.1 0.0 -- -- -- -- -- --

Estação: Mandimba Periodo:1960 - 2008

Elemento: Precipitação total mensal ( das 9 as 9 horas em mm)

ANO JAN FEV MAR ABR MAI JUN JUL AGO SET OUT NOV DEZ

1960 -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- --

1973 -- -- -- 73.9 0.0 0.6 -- 0.0 0.0 3.7 49.3 219.1
1974 280.7 327.4 405.7 99.5 46.5 22.5 2.6 0.0 0.0 0.0 59.9 194.6
1975 258.6 274.7 48.6 79.6 0.5 -- -- -- -- 15.1 12.8 249.4
1976 437.7 226.2 343.8 292.6 0.0 0.0 0.0 0.0 23.1 26.5 30.9
1977 347.7 75.5 157.3 6.8 0.0 -- -- 0.0 0.0 0.0 136.0 167.3
1978 471.1 301.4 390.9 117.6 -- -- 0.0 -- -- 0.0 67.1 --
1979 -- -- -- -- -- -- -- -- -- 8.0 147.1 --
1980 -- 173.0 -- 194.0 0.0 0.0 0.0 -- 0.0 -- -- --
1981 -- -- -- -- -- -- -- -- -- -- -- --
1982 159.3 144.0 74.2 94.6 -- -- -- 1.7 -- -- 236.0 --
1983 173.1 143.2 202.6 24.1 0.0 -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- -- --
2008 -- -- -- -- -- -- -- -- -- -- -- --
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Apêndice -D 

Coordenada de ponto de referência 





Bench Mark coodination between Cuamba to Mandimba

WGS.84 UTM ZONE 37

POINT ID EASTING NORTHING ELEVATION(m)

BKS69 ‐233772.370 ‐8361698.983 544.179

CM1 ‐233010.502 ‐8362249.684 546.372

CM2 ‐232093.065 ‐8362721.410 553.080

CM3 ‐231108.005 ‐8363052.927 554.705

CM4 ‐230121.215 ‐8363367.686 555.265

CM5 ‐229491.238 ‐8364125.029 556.486

CM6 ‐229082.065 ‐8365115.619 570.007

CM7 ‐228443.133 ‐8365926.020 577.887

CM8 ‐227648.703 ‐8366538.761 556.262

CM9 ‐226787.682 ‐8367076.742 571.981

CM10 ‐225947.373 ‐8367703.082 583.156

CM11 ‐225056.447 ‐8368305.240 586.304

CM12 ‐224226.328 ‐8368944.457 589.605

CM13 ‐223433.267 ‐8369631.371 604.183

CM14 ‐222673.540 ‐8370367.547 598.443

CM15 ‐221998.866 ‐8371139.020 609.630

CM16 ‐221689.859 ‐8372078.870 610.387

CM17 ‐221409.741 ‐8373097.702 606.552

CM18 ‐220755.167 ‐8373885.184 611.353

CM19 ‐220088.001 ‐8374658.797 618.194

CM20 ‐219359.297 ‐8375417.023 623.583

CM21 ‐218794.243 ‐8376290.746 632.867

CM22 ‐218335.273 ‐8377235.723 630.013

CM23 ‐217579.000 ‐8377929.934 628.432

CM24 ‐216822.111 ‐8378683.206 626.167

CM25 ‐216153.252 ‐8379479.620 634.484

CM26 ‐215666.367 ‐8380448.132 639.443

CM27 ‐215181.696 ‐8381292.631 637.207

CM28 ‐214347.504 ‐8381923.841 649.105

CM29 ‐213816.319 ‐8382890.577 650.681

CM30 ‐213604.494 ‐8383817.326 658.412

CM31 ‐213600.554 ‐8384838.027 658.862

CM32 ‐213575.223 ‐8385807.566 663.197

CM33 ‐213619.499 ‐8386865.215 660.803

CM34 ‐213648.107 ‐8387879.771 666.773

CM35 ‐213757.045 ‐8388939.628 663.267

CM36 ‐213710.782 ‐8390021.515 656.618

CM37 ‐213419.428 ‐8391031.804 649.719

CM38 ‐213105.729 ‐8392026.489 644.251

CM39 ‐212824.840 ‐8393073.358 630.271

CM40 ‐212263.762 ‐8393951.095 619.150
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Bench Mark coodination between Cuamba to Mandimba

WGS.84 UTM ZONE 37

POINT ID EASTING NORTHING ELEVATION(m)

CM45 ‐208687.017 ‐8397314.353 633.874

CM46 ‐207713.731 ‐8397274.024 627.812

CM47 ‐206845.240 ‐8397831.119 639.930

CM48 ‐206186.887 ‐8398566.552 630.781

CM49 ‐205703.417 ‐8399495.319 642.669

CM50 ‐204963.558 ‐8400026.369 650.816

CM51 ‐203980.965 ‐8400442.932 664.451

CM52 ‐203020.924 ‐8400819.708 677.564

CM53 ‐202148.059 ‐8401402.532 680.307

CM54 ‐201430.468 ‐8402042.248 679.433

CM55 ‐200725.516 ‐8402771.286 681.277

CM56 ‐200892.525 ‐8403792.900 693.425

CM57 ‐201010.517 ‐8404859.194 704.953

CM58 ‐201169.182 ‐8405903.455 700.510

CM59 ‐201262.347 ‐8406878.738 688.884

CM60 ‐201413.361 ‐8407938.667 690.575

CM61 ‐201510.130 ‐8408953.452 698.642

CM62 ‐201658.001 ‐8409989.096 701.293

CM63 ‐201742.669 ‐8411053.730 691.846

CM64 ‐201868.816 ‐8412063.300 694.271

CM65 ‐201928.209 ‐8413111.443 697.943

CM66 ‐201903.440 ‐8414092.819 692.774

CM67 ‐201587.737 ‐8415072.944 699.863

CM68 ‐201308.023 ‐8416088.813 690.155

CM69 ‐200973.306 ‐8417073.446 683.948

CM70 ‐200711.847 ‐8418013.778 683.866

CM71 ‐200372.453 ‐8419005.851 684.114

CM72 ‐199715.852 ‐8419851.761 681.396

CM73 ‐198962.665 ‐8420429.128 672.980

CM74 ‐198122.060 ‐8421114.217 658.777

CM75 ‐197346.448 ‐8421757.486 667.507

CM76 ‐196953.688 ‐8422672.775 660.886

CM77 ‐196685.375 ‐8423607.621 659.223

CM78 ‐196014.620 ‐8424422.076 658.984

CM79 ‐195060.001 ‐8425009.406 646.759

CM80 ‐194138.757 ‐8425528.733 640.788

CM81 ‐193220.622 ‐8426058.260 635.756

CM82 ‐192127.975 ‐8426345.517 638.500

CM83 ‐191096.197 ‐8426585.999 649.472

CM84 ‐189864.802 ‐8426567.697 634.598

CM85 ‐188844.353 ‐8425994.327 630.004

CM86 ‐187883.102 ‐8425594.096 631.590
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Bench Mark coodination between Cuamba to Mandimba

WGS.84 UTM ZONE 37

POINT ID EASTING NORTHING ELEVATION(m)

CM87 ‐186908.488 ‐8425525.985 627.069

CM88 ‐185959.803 ‐8425887.747 629.601

CM89 ‐185041.328 ‐8426036.789 623.456

CM90 ‐184267.589 ‐8425419.241 621.297

CM91 ‐183442.701 ‐8424809.974 624.583

CM92 ‐182464.659 ‐8424556.243 623.547

CM93 ‐181490.174 ‐8424450.166 619.463

CM94 ‐180568.392 ‐8424821.208 614.928

CM95 ‐179953.651 ‐8425656.668 614.746

CM96 ‐179333.187 ‐8426482.755 617.396

CM97 ‐178660.569 ‐8427224.514 621.939

CM98 ‐177891.435 ‐8427899.802 623.911

CM99 ‐176900.192 ‐8428050.507 628.030

CM100 ‐175869.523 ‐8428249.315 619.320

CM101 ‐174821.718 ‐8428378.234 614.492

CM102 ‐173857.808 ‐8428556.790 611.242

CM103 ‐172825.576 ‐8428692.921 598.658

CM104 ‐171823.875 ‐8428897.513 596.030

CM105 ‐170873.253 ‐8428834.576 604.883

CM106 ‐170017.102 ‐8428200.817 616.795

CM107 ‐169147.947 ‐8427881.302 620.860

CM108 ‐168188.473 ‐8427497.867 633.367

CM109 ‐167201.658 ‐8427147.656 632.955

CM110 ‐166288.521 ‐8426733.326 625.257

CM111 ‐165530.213 ‐8426142.211 627.002

CM112 ‐164764.140 ‐8425460.134 623.527

CM113 ‐163962.705 ‐8424827.119 634.163

CM114 ‐163170.488 ‐8424173.882 636.386

CM115 ‐162383.408 ‐8423524.695 650.201

CM116 ‐161771.768 ‐8422713.345 634.007

CM117 ‐161140.446 ‐8421927.844 622.817

CM118 ‐160312.778 ‐8421344.710 634.844

CM119 ‐159454.952 ‐8420756.995 641.406

CM120 ‐158660.645 ‐8420171.720 646.554

CM121 ‐157822.475 ‐8419621.782 638.619

CM122 ‐157017.924 ‐8418999.102 651.597

CM123 ‐156197.248 ‐8418436.540 656.387

CM124 ‐155336.242 ‐8417895.895 664.357

CM125 ‐154502.721 ‐8417306.934 664.006

CM126 ‐153610.597 ‐8416762.590 667.141

CM127 ‐152809.339 ‐8416171.703 665.320

CM128 ‐152052.097 ‐8415465.337 665.695
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Bench Mark coodination between Cuamba to Mandimba

WGS.84 UTM ZONE 37

POINT ID EASTING NORTHING ELEVATION(m)

CM129 ‐151203.579 ‐8414877.699 669.063

CM130 ‐150373.580 ‐8414276.965 677.800

CM131 ‐149535.717 ‐8413697.901 692.872

CM132 ‐148690.185 ‐8413145.656 710.496

CM133 ‐147873.962 ‐8412457.999 692.541

CM134 ‐146978.122 ‐8412111.868 694.170

CM135 ‐145958.247 ‐8411967.174 710.185

CM136 ‐144973.906 ‐8411659.427 708.323

CM137 ‐144073.346 ‐8411189.598 709.027

CM138 ‐143090.550 ‐8410980.478 713.474

CM139 ‐142145.479 ‐8410602.901 705.994

CM140 ‐141203.861 ‐8410211.810 712.231

CM141 ‐140230.371 ‐8409875.348 713.321

CM142 ‐139274.845 ‐8409634.183 717.632

CM143 ‐138781.908 ‐8410429.277 739.827

Bench Mark coodination between Cuamba to Mandimba(additional work)

CM154 ‐216861.503 ‐8378806.037 626.941

CM155 ‐216194.163 ‐8379731.217 634.496

CM156 ‐214469.204 ‐8382096.743 646.275

CM157 ‐213861.090 ‐8382966.640 650.250

CM158 ‐201194.612 ‐8406284.76 694.611

CM159 ‐201718.504 ‐8407765.286 694.013

CM160 ‐202310.454 ‐8409714.883 697.443

CM161 ‐202388.88 ‐8410816.162 688.728

CM162 ‐202422.656 ‐8411631.474 685.112

CM163 ‐202237.815 ‐8412774.911 694.759

CM164 ‐201954.405 ‐8413821.006 691.084

CM165 ‐201430.468 ‐8402042.248 679.433  
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Bench Mark coodination Mandimba border

WGS.84 UTM ZONE 37

POINT ID EASTING NORTHING ELEVATION(m)

MM1 ‐137924.796 ‐8409865.454 742.580

MM2 ‐137018.003 ‐8409358.014 735.625

MM3 ‐136103.097 ‐8408997.365 747.472

MM4 ‐135176.922 ‐8408710.804 770.343

MM5 ‐134289.273 ‐8408272.342 759.684

MM6 ‐133401.553 ‐8408505.003 772.551

Bench Mark coodination Mandimba border (additional work)

CM150 ‐139535.323 ‐8409637.223 715.17

CM151 ‐138107.638 ‐8409040.714 719.763

CM152 ‐136777.373 ‐8408790.677 737.165

CM153 ‐135646.38 ‐8408838.67 756.632  
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Apêndice -E 

Análise mecanicista 

 





30 mm S2 B

200 mm G3 T6

250 mm C4 Granular Base

250 mm G7

Semi-infi. S2

Phase-I Phase-II Phase-III Phase-I Phase-II Phase-III

2 200 0.35 400 400 300 (400.4/89.8) (388.2/89.3) (381.4/80.7)

3 250 0.25 1,500 600 300 1.05E-04 1.4E-04 (79.1/-19.4)

4 250 0.35 150 150 150 1.97E-04 2.63E-04 3.16E-04

5 1/2 INF. 0.35 30 30 30 3.2E-04 3.9E-04 4.7E-04

2 Wet: 2.22E+07

3

4

5 Inicial Final

0.6753 0.8631

E-Modulus (Mpa)

Road Categor  :

Design Class of traffic:

1.09E+07

3.13E+09

6.11E+07

1.25E+06

1.25E+06

MECHANISTIC ANALYSIS DETAILS FOR THE NAMPULA CUAMBA ROAD
PAVEMENT - RR91/242

Anal ysis

PAVEMENT STRUCTURE

Input Values Critical Parameters

Poisson
Coef.

Thickness
(mm)

La er
Nr

Stresses ( 1 / 3 KPa)  & Strains ( )

1.09E+07
(sum of minimum of each phase)

1.00E+07

1.00E+09

5.00E+07

Phase-III

5.11E+08

1.00E+07

Deflection (mm)

Structural Life (E80's)

Pavement T pe:

La er
Nr

5.58E+10

4.45E+08

1.00E+09 1.00E+09

Phase-I Phase-II

Layer Life (E80's)
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30 mm S2 B

200 mm G3 T6

250 mm C4 Granular Base

250 mm G7

Semi-infi. S2

Phase-I Phase-II Phase-III Phase-I Phase-II Phase-III

2 200 0.35 400 400 300 (400.4/89.8) (388.2/89.3) (381.4/80.7)

3 250 0.25 1,500 600 300 1.05E-04 1.4E-04 (118.1/-22.92)

4 250 0.35 150 150 150 1.97E-04 2.63E-04 3.16E-04

5 1/2 INF. 0.35 30 30 30 3.2E-04 3.9E-04 4.7E-04

2 Wet: 1.01E+07

3

4

5 Inicial Final

0.6753 0.86314.79E+06

5.75E+09

Structural Life (E80's)

Deflection (mm)

1.41E+10

Phase-I

4.08E+06

Phase-II
La er

Nr

2.67E+10

2.13E+08

1.06E+10

Layer Life (E80's)

Phase-III

2.45E+08

4.79E+06

(sum of minimum of each phase)

MECHANISTIC ANALYSIS DETAILS FOR THE NAMPULA CUAMBA ROAD
PAVEMENT- THEYSE

Anal ysis

PAVEMENT STRUCTURE

Input Values Critical Parameters

Poisson
Coef.

Thickness
(mm)

La er
Nr

Stresses ( 1 / 3 KPa)  & Strains ( )

Pavement T pe:

4.08E+06

1.50E+09

2.92E+07

1.20E+06

1.20E+06

E-Modulus (Mpa)

Road Categor  :

Design Class of traffic:

3.85E+07
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S2 Sub-grade 
N13-Cuamba-Lichinga Road 

PHASE 1 

ELSYM5 3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM LOAD(S) 
    ELASTIC SYSTEM  1 - 2s-cm-1                                                                          
             ELASTIC POISSONS       LAYER 
             MODULUS  RATIO       THICKNESS 
     1          400.    0.350      200.000 MM 
     2         1500.    0.250      249.999 MM 
     3          150.    0.350      249.999 MM 
     4           30.    0.350     SEMI-INFINITE 
   TWO   LOAD(S),EACH LOAD AS FOLLOWS 
   TOTAL LOAD.....      20.00 KN 
   LOAD STRESS....    559.87KPA 
   LOAD RADIUS....     106.63 MM 
          LOCATED AT  
   LOAD    X        Y 
     1    0.000    0.000 
     2  349.999    0.000 
   RESULTS REQUESTED FOR SYSTEM LOCATION(S) 
   DEPTH(S) 
   Z=   0.00 100.00 201.00 325.00 449.00 451.00 575.00 701.00 
   X-Y POINT(S) 
   X=      0.00    175.00 
   Y=      0.00      0.00
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-1                                                                          
            Z=   0.00  LAYER NO  1 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.4809E+03 0.4630E+02 
           SYY -0.4865E+03-0.6062E+02 
           SZZ -0.5624E+03 0.1143E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ -0.6515E-05-0.1010E-11 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.4809E+03 0.4630E+02 
           PS 2-0.4865E+03 0.1143E+02 
           PS 3-0.5624E+03-0.6062E+02 
         THETA  0.1530E+04 0.2889E+01 
   DEV. STRESS  0.8148E+02 0.1069E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.4074E+02 0.5346E+02 
           PSS2 0.2795E+01 0.1743E+02 
           PSS3 0.3795E+02 0.3603E+02 
          DISPLACEMENTS            
           UX   0.1773E-01-0.3655E-09 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.6753E+00 0.5228E+00 
          NORMAL STRAINS           
           EXX -0.2846E-03 0.1589E-03 
           EYY -0.3035E-03-0.2022E-03 
           EZZ -0.5597E-03 0.4113E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ -0.4399E-10-0.6821E-17 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1-0.2846E-03 0.1589E-03 
           PE 2-0.3035E-03 0.4113E-04 
           PE 3-0.5597E-03-0.2022E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.2751E-03 0.3610E-03 
           PSE2 0.1887E-04 0.1177E-03 
           PSE3 0.2563E-03 0.2433E-03 
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-1                                                                          
            Z= 100.00  LAYER NO  1 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.9752E+02-0.1725E+03 
           SYY -0.8979E+02-0.5580E+02 
           SZZ -0.4002E+03-0.9953E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.7626E+01 0.1973E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.8979E+02-0.5580E+02 
           PS 2-0.9733E+02-0.9953E+02 
           PS 3-0.4004E+03-0.1725E+03 
         THETA  0.5876E+03 0.3278E+03 
   DEV. STRESS  0.3106E+03 0.1167E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1553E+03 0.5835E+02 
           PSS2 0.3768E+01 0.2186E+02 
           PSS3 0.1516E+03 0.3649E+02 
          DISPLACEMENTS            
           UX   0.8763E-02-0.3474E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5894E+00 0.5298E+00 
          NORMAL STRAINS           
           EXX  0.1851E-03-0.2955E-03 
           EYY  0.2112E-03 0.9857E-04 
           EZZ -0.8371E-03-0.4907E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.5150E-04 0.1332E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.2112E-03 0.9857E-04 
           PE 2 0.1857E-03-0.4907E-04 
           PE 3-0.8377E-03-0.2955E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1049E-02 0.3941E-03 
           PSE2 0.2545E-04 0.1476E-03 
           PSE3 0.1023E-02 0.2464E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-1                                                                          
            Z= 201.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.8732E+02-0.1405E+03 
           SYY -0.8601E+02-0.9062E+02 
           SZZ -0.2094E+03-0.1204E+03 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1995E+02 0.4663E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.8415E+02-0.9062E+02 
           PS 2-0.8601E+02-0.1204E+03 
           PS 3-0.2125E+03-0.1405E+03 
         THETA  0.3827E+03 0.3515E+03 
   DEV. STRESS  0.1284E+03 0.4993E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.6420E+02 0.2496E+02 
           PSS2 0.9334E+00 0.1488E+02 
           PSS3 0.6326E+02 0.1008E+02 
          DISPLACEMENTS            
           UX   0.6340E-02 0.1197E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5305E+00 0.5174E+00 
          NORMAL STRAINS           
           EXX -0.8991E-05-0.5856E-04 
           EYY -0.7898E-05-0.1693E-04 
           EZZ -0.1107E-03-0.4175E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.3327E-04 0.7775E-09 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1-0.6341E-05-0.1693E-04 
           PE 2-0.7898E-05-0.4175E-04 
           PE 3-0.1134E-03-0.5856E-04 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1070E-03 0.4163E-04 
           PSE2 0.1556E-05 0.2481E-04 
           PSE3 0.1055E-03 0.1681E-04
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-1                                                                          
            Z= 325.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.2139E+02 0.1541E+02 
           SYY  0.3544E+02 0.3917E+02 
           SZZ -0.7565E+02-0.6709E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.2724E+02 0.4701E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.3544E+02 0.3917E+02 
           PS 2 0.2852E+02 0.1541E+02 
           PS 3-0.8277E+02-0.6709E+02 
         THETA  0.1881E+02 0.1251E+02 
   DEV. STRESS  0.1182E+03 0.1063E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.5911E+02 0.5313E+02 
           PSS2 0.3463E+01 0.1188E+02 
           PSS3 0.5564E+02 0.4125E+02 
          DISPLACEMENTS            
           UX  -0.3218E-02-0.3672E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5206E+00 0.5111E+00 
          NORMAL STRAINS           
           EXX  0.2097E-04 0.1493E-04 
           EYY  0.3269E-04 0.3474E-04 
           EZZ -0.5993E-04-0.5385E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.4542E-04 0.7838E-09 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.3269E-04 0.3474E-04 
           PE 2 0.2691E-04 0.1493E-04 
           PE 3-0.6587E-04-0.5385E-04 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.9856E-04 0.8859E-04 
           PSE2 0.5775E-05 0.1981E-04 
           PSE3 0.9278E-04 0.6878E-04
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-1                                                                          
            Z= 449.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.1437E+03 0.1579E+03 
           SYY  0.1763E+03 0.1910E+03 
           SZZ -0.2258E+02-0.2390E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.6546E+01 0.9776E-04 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.1763E+03 0.1910E+03 
           PS 2 0.1439E+03 0.1579E+03 
           PS 3-0.2284E+02-0.2390E+02 
         THETA -0.2974E+03-0.3250E+03 
   DEV. STRESS  0.1992E+03 0.2149E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.9959E+02 0.1074E+03 
           PSS2 0.1622E+02 0.1656E+02 
           PSS3 0.8338E+02 0.9089E+02 
          DISPLACEMENTS            
           UX  -0.1346E-01-0.1483E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5134E+00 0.5037E+00 
          NORMAL STRAINS           
           EXX  0.7017E-04 0.7744E-04 
           EYY  0.9743E-04 0.1050E-03 
           EZZ -0.6842E-04-0.7411E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1091E-04 0.1630E-09 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.9743E-04 0.1050E-03 
           PE 2 0.7039E-04 0.7744E-04 
           PE 3-0.6863E-04-0.7411E-04 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1661E-03 0.1792E-03 
           PSE2 0.2704E-04 0.2761E-04 
           PSE3 0.1390E-03 0.1515E-03

Appendix-44Apendice-44



   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-1                                                                          
            Z= 451.00  LAYER NO  3 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.5885E+01 0.6884E+01 
           SYY  0.8923E+01 0.9959E+01 
           SZZ -0.2239E+02-0.2370E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.6234E+01 0.1127E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.8923E+01 0.9959E+01 
           PS 2 0.7198E+01 0.6884E+01 
           PS 3-0.2370E+02-0.2370E+02 
         THETA  0.7579E+01 0.6861E+01 
   DEV. STRESS  0.3262E+02 0.3366E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1631E+02 0.1683E+02 
           PSS2 0.8625E+00 0.1538E+01 
           PSS3 0.1545E+02 0.1529E+02 
          DISPLACEMENTS            
           UX  -0.1356E-01-0.1855E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5131E+00 0.5034E+00 
          NORMAL STRAINS           
           EXX  0.7068E-04 0.7800E-04 
           EYY  0.9804E-04 0.1057E-03 
           EZZ -0.1839E-03-0.1974E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1123E-03 0.2030E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.9804E-04 0.1057E-03 
           PE 2 0.8251E-04 0.7800E-04 
           PE 3-0.1957E-03-0.1974E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.2938E-03 0.3031E-03 
           PSE2 0.1553E-04 0.2769E-04 
           PSE3 0.2782E-03 0.2754E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-1                                                                          
            Z= 575.00  LAYER NO  3 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.1100E+02 0.1261E+02 
           SYY  0.1288E+02 0.1405E+02 
           SZZ -0.1355E+02-0.1414E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.3916E+01 0.7275E-04 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.1288E+02 0.1405E+02 
           PS 2 0.1161E+02 0.1261E+02 
           PS 3-0.1416E+02-0.1414E+02 
         THETA -0.1033E+02-0.1252E+02 
   DEV. STRESS  0.2704E+02 0.2819E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1352E+02 0.1410E+02 
           PSS2 0.6321E+00 0.7235E+00 
           PSS3 0.1289E+02 0.1337E+02 
          DISPLACEMENTS            
           UX  -0.1467E-01-0.2050E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.4931E+00 0.4819E+00 
          NORMAL STRAINS           
           EXX  0.7496E-04 0.8428E-04 
           EYY  0.9183E-04 0.9731E-04 
           EZZ -0.1461E-03-0.1565E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.7053E-04 0.1310E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.9183E-04 0.9731E-04 
           PE 2 0.8045E-04 0.8428E-04 
           PE 3-0.1516E-03-0.1565E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.2434E-03 0.2539E-03 
           PSE2 0.1138E-04 0.1303E-04 
           PSE3 0.2321E-03 0.2408E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-1                                                                          
            Z= 701.00  LAYER NO  4 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.2634E+00 0.1885E+00 
           SYY  0.1487E+00 0.4741E+00 
           SZZ -0.9314E+01-0.9365E+01 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1204E+01 0.2194E-04 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.1487E+00 0.4741E+00 
           PS 2-0.1059E+00 0.1885E+00 
           PS 3-0.9471E+01-0.9365E+01 
         THETA  0.9428E+01 0.8703E+01 
   DEV. STRESS  0.9620E+01 0.9839E+01 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.4810E+01 0.4920E+01 
           PSS2 0.1273E+00 0.1428E+00 
           PSS3 0.4683E+01 0.4777E+01 
          DISPLACEMENTS            
           UX  -0.1921E-01-0.3017E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.4746E+00 0.4621E+00 
          NORMAL STRAINS           
           EXX  0.9819E-04 0.1101E-03 
           EYY  0.1167E-03 0.1229E-03 
           EZZ -0.3093E-03-0.3200E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1084E-03 0.1976E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1167E-03 0.1229E-03 
           PE 2 0.1053E-03 0.1101E-03 
           PE 3-0.3163E-03-0.3200E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.4331E-03 0.4430E-03 
           PSE2 0.1146E-04 0.1286E-04 
           PSE3 0.4216E-03 0.4301E-03 
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PHASE 2 

ELSYM5 3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-2                                                                          
             ELASTIC POISSONS       LAYER 
             MODULUS  RATIO       THICKNESS 
     1          400.    0.350      200.000 MM 
     2          600.    0.250      249.999 MM 
     3          150.    0.350      249.999 MM 
     4           30.    0.350     SEMI-INFINITE 
   TWO   LOAD(S),EACH LOAD AS FOLLOWS 
   TOTAL LOAD.....      20.00 KN 
   LOAD STRESS....    559.87KPA 
   LOAD RADIUS....     106.63 MM 
          LOCATED AT  
   LOAD    X        Y 
     1    0.000    0.000 
     2  349.999    0.000 
   RESULTS REQUESTED FOR SYSTEM LOCATION(S) 
   DEPTH(S) 
   Z=   0.00 100.00 201.00 325.00 449.00 451.00 575.00 701.00 
   X-Y POINT(S) 
   X=      0.00    175.00 
   Y=      0.00      0.00
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-2                                                                          
            Z=   0.00  LAYER NO  1 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.5078E+03 0.2568E+02 
           SYY -0.5214E+03-0.9521E+02 
           SZZ -0.5624E+03 0.1143E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.5290E-05 0.2008E-13 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.5078E+03 0.2568E+02 
           PS 2-0.5214E+03 0.1143E+02 
           PS 3-0.5624E+03-0.9521E+02 
         THETA  0.1592E+04 0.5809E+02 
   DEV. STRESS  0.5457E+02 0.1209E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.2728E+02 0.6045E+02 
           PSS2 0.6788E+01 0.7124E+01 
           PSS3 0.2050E+02 0.5332E+02 
          DISPLACEMENTS            
           UX   0.2275E-01-0.6765E-09 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.7322E+00 0.5854E+00 
          NORMAL STRAINS           
           EXX -0.3214E-03 0.1376E-03 
           EYY -0.3672E-03-0.2706E-03 
           EZZ -0.5056E-03 0.8946E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.3572E-10 0.1356E-18 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1-0.3214E-03 0.1376E-03 
           PE 2-0.3672E-03 0.8946E-04 
           PE 3-0.5056E-03-0.2706E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1842E-03 0.4082E-03 
           PSE2 0.4584E-04 0.4811E-04 
           PSE3 0.1384E-03 0.3601E-03 

 ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
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LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-2                                                                          
            Z= 100.00  LAYER NO  1 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.9630E+02-0.1702E+03 
           SYY -0.8927E+02-0.5743E+02 
           SZZ -0.3879E+03-0.9626E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.9719E+01 0.2301E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.8927E+02-0.5743E+02 
           PS 2-0.9597E+02-0.9626E+02 
           PS 3-0.3882E+03-0.1702E+03 
         THETA  0.5735E+03 0.3239E+03 
   DEV. STRESS  0.2989E+03 0.1128E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1495E+03 0.5639E+02 
           PSS2 0.3351E+01 0.1942E+02 
           PSS3 0.1461E+03 0.3697E+02 
          DISPLACEMENTS            
           UX   0.9004E-02-0.3105E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.6498E+00 0.5951E+00 
          NORMAL STRAINS           
           EXX  0.1768E-03-0.2911E-03 
           EYY  0.2006E-03 0.8963E-04 
           EZZ -0.8077E-03-0.4151E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.6563E-04 0.1554E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.2006E-03 0.8963E-04 
           PE 2 0.1779E-03-0.4151E-04 
           PE 3-0.8088E-03-0.2911E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1009E-02 0.3808E-03 
           PSE2 0.2263E-04 0.1311E-03 
           PSE3 0.9867E-03 0.2496E-03 

  ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
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LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-2                                                                          
            Z= 201.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.2394E+02-0.6887E+02 
           SYY -0.1210E+02-0.1392E+02 
           SZZ -0.1852E+03-0.1142E+03 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.2094E+02 0.4436E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.1210E+02-0.1392E+02 
           PS 2-0.2126E+02-0.6887E+02 
           PS 3-0.1879E+03-0.1142E+03 
         THETA  0.2213E+03 0.1970E+03 
   DEV. STRESS  0.1758E+03 0.1003E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.8791E+02 0.5015E+02 
           PSS2 0.4584E+01 0.2747E+02 
           PSS3 0.8332E+02 0.2268E+02 
          DISPLACEMENTS            
           UX   0.2139E-02-0.3751E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5923E+00 0.5815E+00 
          NORMAL STRAINS           
           EXX  0.4234E-04-0.6141E-04 
           EYY  0.6703E-04 0.5311E-04 
           EZZ -0.2938E-03-0.1560E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.8730E-04 0.1849E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.6703E-04 0.5311E-04 
           PE 2 0.4792E-04-0.6141E-04 
           PE 3-0.2994E-03-0.1560E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.3664E-03 0.2091E-03 
           PSE2 0.1911E-04 0.1145E-03 
           PSE3 0.3473E-03 0.9455E-04 

  ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
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LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-2                                                                          
            Z= 325.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.1672E+02 0.1192E+02 
           SYY  0.2962E+02 0.3264E+02 
           SZZ -0.7251E+02-0.6761E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.2163E+02 0.3706E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.2962E+02 0.3264E+02 
           PS 2 0.2168E+02 0.1192E+02 
           PS 3-0.7748E+02-0.6761E+02 
         THETA  0.2618E+02 0.2305E+02 
   DEV. STRESS  0.1071E+03 0.1002E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.5355E+02 0.5012E+02 
           PSS2 0.3967E+01 0.1036E+02 
           PSS3 0.4958E+02 0.3976E+02 
          DISPLACEMENTS            
           UX  -0.7182E-02-0.8224E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5672E+00 0.5633E+00 
          NORMAL STRAINS           
           EXX  0.4575E-04 0.3444E-04 
           EYY  0.7264E-04 0.7764E-04 
           EZZ -0.1402E-03-0.1313E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.9015E-04 0.1545E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.7264E-04 0.7764E-04 
           PE 2 0.5610E-04 0.3444E-04 
           PE 3-0.1506E-03-0.1313E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.2232E-03 0.2089E-03 
           PSE2 0.1654E-04 0.4320E-04 
           PSE3 0.2067E-03 0.1657E-03 

  ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
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LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-2                                                                          
            Z= 449.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.7071E+02 0.7823E+02 
           SYY  0.8999E+02 0.9809E+02 
           SZZ -0.2944E+02-0.3152E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.8840E+01 0.1348E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.8999E+02 0.9809E+02 
           PS 2 0.7149E+02 0.7823E+02 
           PS 3-0.3022E+02-0.3152E+02 
         THETA -0.1313E+03-0.1448E+03 
   DEV. STRESS  0.1202E+03 0.1296E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.6011E+02 0.6480E+02 
           PSS2 0.9253E+01 0.9931E+01 
           PSS3 0.5085E+02 0.5487E+02 
          DISPLACEMENTS            
           UX  -0.1777E-01-0.2023E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5525E+00 0.5480E+00 
          NORMAL STRAINS           
           EXX  0.9267E-04 0.1027E-03 
           EYY  0.1329E-03 0.1441E-03 
           EZZ -0.1161E-03-0.1261E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.3685E-04 0.5620E-09 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1329E-03 0.1441E-03 
           PE 2 0.9428E-04 0.1027E-03 
           PE 3-0.1177E-03-0.1261E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.2506E-03 0.2701E-03 
           PSE2 0.3857E-04 0.4140E-04 
           PSE3 0.2120E-03 0.2287E-03 

   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
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LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-2                                                                          
            Z= 451.00  LAYER NO  3 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.8188E+01 0.9476E+01 
           SYY  0.1266E+02 0.1407E+02 
           SZZ -0.2917E+02-0.3124E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.8650E+01 0.1625E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.1266E+02 0.1407E+02 
           PS 2 0.1009E+02 0.9476E+01 
           PS 3-0.3108E+02-0.3124E+02 
         THETA  0.8325E+01 0.7687E+01 
   DEV. STRESS  0.4373E+02 0.4531E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.2187E+02 0.2266E+02 
           PSS2 0.1282E+01 0.2299E+01 
           PSS3 0.2058E+02 0.2036E+02 
          DISPLACEMENTS            
           UX  -0.1787E-01-0.2534E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5521E+00 0.5477E+00 
          NORMAL STRAINS           
           EXX  0.9316E-04 0.1033E-03 
           EYY  0.1334E-03 0.1447E-03 
           EZZ -0.2432E-03-0.2633E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1558E-03 0.2927E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1334E-03 0.1447E-03 
           PE 2 0.1103E-03 0.1033E-03 
           PE 3-0.2604E-03-0.2633E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.3938E-03 0.4080E-03 
           PSE2 0.2309E-04 0.4140E-04 
           PSE3 0.3707E-03 0.3666E-03 

   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
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LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-2                                                                          
            Z= 575.00  LAYER NO  3 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.1406E+02 0.1626E+02 
           SYY  0.1675E+02 0.1837E+02 
           SZZ -0.1670E+02-0.1777E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.5360E+01 0.1028E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.1675E+02 0.1837E+02 
           PS 2 0.1497E+02 0.1626E+02 
           PS 3-0.1761E+02-0.1777E+02 
         THETA -0.1411E+02-0.1686E+02 
   DEV. STRESS  0.3436E+02 0.3614E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1718E+02 0.1807E+02 
           PSS2 0.8894E+00 0.1058E+01 
           PSS3 0.1629E+02 0.1701E+02 
          DISPLACEMENTS            
           UX  -0.1841E-01-0.2657E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5264E+00 0.5196E+00 
          NORMAL STRAINS           
           EXX  0.9369E-04 0.1070E-03 
           EYY  0.1179E-03 0.1261E-03 
           EZZ -0.1833E-03-0.1993E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.9653E-04 0.1851E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1179E-03 0.1261E-03 
           PE 2 0.1019E-03 0.1070E-03 
           PE 3-0.1915E-03-0.1993E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.3094E-03 0.3254E-03 
           PSE2 0.1602E-04 0.1906E-04 
           PSE3 0.2934E-03 0.3063E-03 

   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
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LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-2                                                                          
            Z= 701.00  LAYER NO  4 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.4406E-01 0.5705E+00 
           SYY  0.6275E+00 0.9823E+00 
           SZZ -0.1085E+02-0.1116E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1576E+01 0.2966E-04 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.6275E+00 0.9823E+00 
           PS 2 0.2673E+00 0.5705E+00 
           PS 3-0.1108E+02-0.1116E+02 
         THETA  0.1018E+02 0.9608E+01 
   DEV. STRESS  0.1170E+02 0.1214E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.5852E+01 0.6071E+01 
           PSS2 0.1801E+00 0.2059E+00 
           PSS3 0.5671E+01 0.5865E+01 
          DISPLACEMENTS            
           UX  -0.2375E-01-0.3835E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5034E+00 0.4948E+00 
          NORMAL STRAINS           
           EXX  0.1208E-03 0.1378E-03 
           EYY  0.1471E-03 0.1564E-03 
           EZZ -0.3697E-03-0.3903E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1419E-03 0.2670E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1471E-03 0.1564E-03 
           PE 2 0.1309E-03 0.1378E-03 
           PE 3-0.3798E-03-0.3903E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.5269E-03 0.5467E-03 
           PSE2 0.1622E-04 0.1854E-04 
           PSE3 0.5107E-03 0.5281E-03 

PHASE 3 
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ELSYM5 3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-3                                                                          
             ELASTIC POISSONS       LAYER 
             MODULUS  RATIO       THICKNESS 
     1          300.    0.350      200.000 MM 
     2          300.    0.250      249.999 MM 
     3          150.    0.350      249.999 MM 
     4           30.    0.350     SEMI-INFINITE 
   TWO   LOAD(S),EACH LOAD AS FOLLOWS 
   TOTAL LOAD.....      20.00 KN 
   LOAD STRESS....    559.87KPA 
   LOAD RADIUS....     106.63 MM 
          LOCATED AT  
   LOAD    X        Y 
     1    0.000    0.000 
     2  349.999    0.000 
   RESULTS REQUESTED FOR SYSTEM LOCATION(S) 
   DEPTH(S) 
   Z=   0.00 100.00 201.00 325.00 449.00 451.00 575.00 701.00 
   X-Y POINT(S) 
   X=      0.00    175.00 
   Y=      0.00      0.00
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-3                                                                          
            Z=   0.00  LAYER NO  1 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.5122E+03 0.2643E+02 
           SYY -0.5298E+03-0.1026E+03 
           SZZ -0.5624E+03 0.1143E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.3988E-04-0.7534E-12 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.5122E+03 0.2643E+02 
           PS 2-0.5298E+03 0.1143E+02 
           PS 3-0.5624E+03-0.1026E+03 
         THETA  0.1604E+04 0.6472E+02 
   DEV. STRESS  0.5020E+02 0.1290E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.2510E+02 0.6451E+02 
           PSS2 0.8814E+01 0.7500E+01 
           PSS3 0.1629E+02 0.5701E+02 
          DISPLACEMENTS            
           UX   0.2952E-01-0.4905E-09 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.8631E+00 0.6762E+00 
          NORMAL STRAINS           
           EXX -0.4332E-03 0.1945E-03 
           EYY -0.5126E-03-0.3863E-03 
           EZZ -0.6592E-03 0.1270E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.3591E-09-0.6783E-17 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1-0.4332E-03 0.1945E-03 
           PE 2-0.5126E-03 0.1270E-03 
           PE 3-0.6592E-03-0.3863E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.2260E-03 0.5808E-03 
           PSE2 0.7936E-04 0.6753E-04 
           PSE3 0.1466E-03 0.5133E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-3                                                                          
            Z= 100.00  LAYER NO  1 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.8815E+02-0.1607E+03 
           SYY -0.8067E+02-0.4958E+02 
           SZZ -0.3811E+03-0.9511E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.9797E+01 0.2433E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.8067E+02-0.4958E+02 
           PS 2-0.8783E+02-0.9511E+02 
           PS 3-0.3814E+03-0.1607E+03 
         THETA  0.5499E+03 0.3054E+03 
   DEV. STRESS  0.3007E+03 0.1111E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1504E+03 0.5555E+02 
           PSS2 0.3577E+01 0.2276E+02 
           PSS3 0.1468E+03 0.3278E+02 
          DISPLACEMENTS            
           UX   0.9142E-02-0.4657E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.7538E+00 0.6886E+00 
          NORMAL STRAINS           
           EXX  0.2450E-03-0.3669E-03 
           EYY  0.2787E-03 0.1332E-03 
           EZZ -0.1074E-02-0.7177E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.8821E-04 0.2191E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.2787E-03 0.1332E-03 
           PE 2 0.2464E-03-0.7177E-04 
           PE 3-0.1075E-02-0.3669E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1354E-02 0.5002E-03 
           PSE2 0.3221E-04 0.2050E-03 
           PSE3 0.1322E-02 0.2952E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-3                                                                          
            Z= 201.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.9218E+01-0.4980E+02 
           SYY  0.5189E+01 0.3767E+01 
           SZZ -0.1742E+03-0.1140E+03 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1933E+02 0.4082E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.5189E+01 0.3767E+01 
           PS 2-0.6984E+01-0.4980E+02 
           PS 3-0.1764E+03-0.1140E+03 
         THETA  0.1782E+03 0.1600E+03 
   DEV. STRESS  0.1816E+03 0.1178E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.9081E+02 0.5888E+02 
           PSS2 0.6087E+01 0.2678E+02 
           PSS3 0.8472E+02 0.3210E+02 
          DISPLACEMENTS            
           UX  -0.2533E-02-0.1048E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.6759E+00 0.6673E+00 
          NORMAL STRAINS           
           EXX  0.1102E-03-0.7417E-04 
           EYY  0.1702E-03 0.1491E-03 
           EZZ -0.5776E-03-0.3418E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1611E-03 0.3403E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1702E-03 0.1491E-03 
           PE 2 0.1195E-03-0.7417E-04 
           PE 3-0.5869E-03-0.3418E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.7571E-03 0.4909E-03 
           PSE2 0.5075E-04 0.2233E-03 
           PSE3 0.7063E-03 0.2676E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-3                                                                          
            Z= 325.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.7738E+01 0.2712E+01 
           SYY  0.1938E+02 0.2138E+02 
           SZZ -0.7505E+02-0.7263E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1877E+02 0.3167E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.1938E+02 0.2138E+02 
           PS 2 0.1180E+02 0.2712E+01 
           PS 3-0.7911E+02-0.7263E+02 
         THETA  0.4794E+02 0.4853E+02 
   DEV. STRESS  0.9849E+02 0.9400E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.4925E+02 0.4700E+02 
           PSS2 0.3792E+01 0.9333E+01 
           PSS3 0.4545E+02 0.3767E+02 
          DISPLACEMENTS            
           UX  -0.1106E-01-0.1369E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.6268E+00 0.6291E+00 
          NORMAL STRAINS           
           EXX  0.7222E-04 0.5177E-04 
           EYY  0.1207E-03 0.1296E-03 
           EZZ -0.2729E-03-0.2623E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1565E-03 0.2640E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1207E-03 0.1296E-03 
           PE 2 0.8914E-04 0.5177E-04 
           PE 3-0.2898E-03-0.2623E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.4106E-03 0.3919E-03 
           PSE2 0.3161E-04 0.7781E-04 
           PSE3 0.3790E-03 0.3140E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-3                                                                          
            Z= 449.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.3373E+02 0.3763E+02 
           SYY  0.4572E+02 0.5014E+02 
           SZZ -0.3636E+02-0.3926E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1085E+02 0.1677E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.4572E+02 0.5014E+02 
           PS 2 0.3537E+02 0.3763E+02 
           PS 3-0.3800E+02-0.3926E+02 
         THETA -0.4310E+02-0.4850E+02 
   DEV. STRESS  0.8372E+02 0.8940E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.4186E+02 0.4470E+02 
           PSS2 0.5176E+01 0.6254E+01 
           PSS3 0.3668E+02 0.3844E+02 
          DISPLACEMENTS            
           UX  -0.2009E-01-0.2375E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5998E+00 0.6011E+00 
          NORMAL STRAINS           
           EXX  0.1047E-03 0.1164E-03 
           EYY  0.1547E-03 0.1686E-03 
           EZZ -0.1875E-03-0.2041E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.9045E-04 0.1398E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1547E-03 0.1686E-03 
           PE 2 0.1115E-03 0.1164E-03 
           PE 3-0.1943E-03-0.2041E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.3490E-03 0.3727E-03 
           PSE2 0.4315E-04 0.5214E-04 
           PSE3 0.3058E-03 0.3205E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-3                                                                          
            Z= 451.00  LAYER NO  3 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.7829E+01 0.9133E+01 
           SYY  0.1338E+02 0.1490E+02 
           SZZ -0.3602E+02-0.3891E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1073E+02 0.2049E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.1338E+02 0.1490E+02 
           PS 2 0.1031E+02 0.9133E+01 
           PS 3-0.3850E+02-0.3891E+02 
         THETA  0.1481E+02 0.1487E+02 
   DEV. STRESS  0.5187E+02 0.5381E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.2594E+02 0.2691E+02 
           PSS2 0.1531E+01 0.2885E+01 
           PSS3 0.2441E+02 0.2402E+02 
          DISPLACEMENTS            
           UX  -0.2017E-01-0.2955E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5993E+00 0.6006E+00 
          NORMAL STRAINS           
           EXX  0.1051E-03 0.1170E-03 
           EYY  0.1550E-03 0.1689E-03 
           EZZ -0.2897E-03-0.3156E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1932E-03 0.3690E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1550E-03 0.1689E-03 
           PE 2 0.1274E-03 0.1170E-03 
           PE 3-0.3121E-03-0.3156E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.4671E-03 0.4845E-03 
           PSE2 0.2757E-04 0.5195E-04 
           PSE3 0.4395E-03 0.4326E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-3                                                                          
            Z= 575.00  LAYER NO  3 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.1571E+02 0.1836E+02 
           SYY  0.1913E+02 0.2108E+02 
           SZZ -0.2025E+02-0.2184E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.6783E+01 0.1323E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.1913E+02 0.2108E+02 
           PS 2 0.1695E+02 0.1836E+02 
           PS 3-0.2149E+02-0.2184E+02 
         THETA -0.1459E+02-0.1760E+02 
   DEV. STRESS  0.4062E+02 0.4292E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.2031E+02 0.2146E+02 
           PSS2 0.1091E+01 0.1360E+01 
           PSS3 0.1922E+02 0.2010E+02 
          DISPLACEMENTS            
           UX  -0.2118E-01-0.3136E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5688E+00 0.5671E+00 
          NORMAL STRAINS           
           EXX  0.1074E-03 0.1242E-03 
           EYY  0.1382E-03 0.1487E-03 
           EZZ -0.2164E-03-0.2378E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1221E-03 0.2383E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1382E-03 0.1487E-03 
           PE 2 0.1185E-03 0.1242E-03 
           PE 3-0.2275E-03-0.2378E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.3657E-03 0.3865E-03 
           PSE2 0.1965E-04 0.2449E-04 
           PSE3 0.3461E-03 0.3620E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 2s-cm-3                                                                          
            Z= 701.00  LAYER NO  4 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.8730E-01 0.6711E+00 
           SYY  0.8517E+00 0.1215E+01 
           SZZ -0.1276E+02-0.1336E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1976E+01 0.3794E-04 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.8517E+00 0.1215E+01 
           PS 2 0.3844E+00 0.6711E+00 
           PS 3-0.1306E+02-0.1336E+02 
         THETA  0.1182E+02 0.1148E+02 
   DEV. STRESS  0.1391E+02 0.1458E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.6955E+01 0.7290E+01 
           PSS2 0.2336E+00 0.2720E+00 
           PSS3 0.6722E+01 0.7018E+01 
          DISPLACEMENTS            
           UX  -0.2799E-01-0.4634E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5417E+00 0.5374E+00 
          NORMAL STRAINS           
           EXX  0.1419E-03 0.1642E-03 
           EYY  0.1763E-03 0.1887E-03 
           EZZ -0.4365E-03-0.4677E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1779E-03 0.3416E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1763E-03 0.1887E-03 
           PE 2 0.1553E-03 0.1642E-03 
           PE 3-0.4499E-03-0.4677E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.6263E-03 0.6564E-03 
           PSE2 0.2104E-04 0.2449E-04 
           PSE3 0.6052E-03 0.6319E-03 
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30 mm S2 B

200 mm G3 T6

200 mm C4 Granular Base

250 mm G7

Semi-infi. S3

Phase-I Phase-II Phase-III Phase-I Phase-II Phase-III

2 200 0.35 400 400 300 (399.1/88.9) (387.2/85.6) (380.9/76.2)

3 200 0.25 1,500 600 300 1.19E-04 1.6E-04 (89.6/-22.8)

4 250 0.35 150 150 150 2.47E-04 3.16E-04 3.73E-04

5 1/2 INF. 0.35 50 50 50 3.1E-04 3.6E-04 4.2E-04

2 Wet: 4.12E+07

3

4

5 Inicial Final

0.5543 0.7146

E-Modulus (Mpa)

Road Categor  :

Design Class of traffic:

1.04E+07

5.00E+08

1.36E+08

1.36E+06

1.36E+06

MECHANISTIC ANALYSIS DETAILS FOR THE NAMPULA CUAMBA ROAD
PAVEMENT - RR91/242

Anal ysis

PAVEMENT STRUCTURE

Input Values Critical Parameters

Poisson
Coef.

Thickness
(mm)

La er
Nr

Stresses ( 1 / 3 KPa)  & Strains ( )

1.04E+07
(sum of minimum of each phase)

2.94E+07

1.00E+09

5.00E+07

Phase-III

9.61E+07

2.94E+07

Deflection (mm)

Structural Life (E80's)

Pavement T pe:

La er
Nr

5.83E+09

6.42E+08

1.00E+09 1.00E+09

Phase-I Phase-II

Layer Life (E80's)

Appendix-66Apendice-66



30 mm S2 B

200 mm G3 T6

200 mm C4 Granular Base

250 mm G7

Semi-infi. S3

Phase-I Phase-II Phase-III Phase-I Phase-II Phase-III

2 200 0.35 400 400 300 (399.1/88.9) (387.2/85.6) (380.9/76.2)

3 200 0.25 1,500 600 300 1.19E-04 1.6E-04 (89.6/-22.8)

4 250 0.35 150 150 150 2.47E-04 3.16E-04 3.73E-04

5 1/2 INF. 0.35 50 50 50 3.1E-04 3.6E-04 4.2E-04

2 Wet: 1.78E+07

3

4

5 Inicial Final

0.5543 0.7146

E-Modulus (Mpa)

Road Categor  :

Design Class of traffic:

4.20E+07

Pavement T pe:

2.42E+06

2.39E+08

6.49E+07

1.30E+06

1.30E+06

MECHANISTIC ANALYSIS DETAILS FOR THE NAMPULA CUAMBA ROAD
PAVEMENT- THEYSE

Anal ysis

PAVEMENT STRUCTURE

Input Values Critical Parameters

Poisson
Coef.

Thickness
(mm)

La er
Nr

La er
Nr

2.79E+09

3.07E+08

9.85E+09 9.08E+09

Phase-III

4.60E+07

1.41E+07

Phase-I

2.42E+06

Phase-II

Layer Life (E80's)

1.41E+07

3.35E+09

Structural Life (E80's)

Deflection (mm)

(sum of minimum of each phase)

Stresses ( 1 / 3 KPa)  & Strains ( )
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S3 Sub-grade 
N13-Cuamba-Lichinga Road 

PHASE 1 

ELSYM5 3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-1                                                                          
             ELASTIC POISSONS       LAYER 
             MODULUS  RATIO       THICKNESS 
     1          400.    0.350      200.000 MM 
     2         1500.    0.250      200.000 MM 
     3          150.    0.350      249.999 MM 
     4           50.    0.350     SEMI-INFINITE 
   TWO   LOAD(S),EACH LOAD AS FOLLOWS 
   TOTAL LOAD.....      20.00 KN 
   LOAD STRESS....    559.87KPA 
   LOAD RADIUS....     106.63 MM 
          LOCATED AT  
   LOAD    X        Y 
     1    0.000    0.000 
     2  349.999    0.000 
   RESULTS REQUESTED FOR SYSTEM LOCATION(S) 
   DEPTH(S) 
   Z=   0.00 100.00 201.00 300.00 399.00 401.00 525.00 651.00 
   X-Y POINT(S) 
   X=      0.00    175.00 
   Y=      0.00      0.00
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-1                                                                          
            Z=   0.00  LAYER NO  1 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.4828E+03 0.4190E+02 
           SYY -0.4903E+03-0.6660E+02 
           SZZ -0.5624E+03 0.1143E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.5721E-05 0.4630E-12 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.4828E+03 0.4190E+02 
           PS 2-0.4903E+03 0.1143E+02 
           PS 3-0.5624E+03-0.6660E+02 
         THETA  0.1535E+04 0.1326E+02 
   DEV. STRESS  0.7961E+02 0.1085E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.3980E+02 0.5425E+02 
           PSS2 0.3744E+01 0.1524E+02 
           PSS3 0.3606E+02 0.3902E+02 
          DISPLACEMENTS            
           UX   0.1813E-01 0.6242E-09 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5543E+00 0.4152E+00 
          NORMAL STRAINS           
           EXX -0.2860E-03 0.1531E-03 
           EYY -0.3113E-03-0.2133E-03 
           EZZ -0.5548E-03 0.5021E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.3864E-10 0.3127E-17 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1-0.2860E-03 0.1531E-03 
           PE 2-0.3113E-03 0.5021E-04 
           PE 3-0.5548E-03-0.2133E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.2688E-03 0.3664E-03 
           PSE2 0.2528E-04 0.1029E-03 
           PSE3 0.2435E-03 0.2635E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-1                                                                          
            Z= 100.00  LAYER NO  1 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.9566E+02-0.1718E+03 
           SYY -0.8889E+02-0.5600E+02 
           SZZ -0.3988E+03-0.9796E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.9117E+01 0.2038E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.8889E+02-0.5600E+02 
           PS 2-0.9539E+02-0.9796E+02 
           PS 3-0.3991E+03-0.1718E+03 
         THETA  0.5834E+03 0.3258E+03 
   DEV. STRESS  0.3102E+03 0.1158E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1551E+03 0.5791E+02 
           PSS2 0.3250E+01 0.2098E+02 
           PSS3 0.1519E+03 0.3693E+02 
          DISPLACEMENTS            
           UX   0.8312E-02-0.3327E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.4686E+00 0.4228E+00 
          NORMAL STRAINS           
           EXX  0.1877E-03-0.2950E-03 
           EYY  0.2105E-03 0.9609E-04 
           EZZ -0.8359E-03-0.4557E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.6157E-04 0.1377E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.2105E-03 0.9609E-04 
           PE 2 0.1886E-03-0.4557E-04 
           PE 3-0.8369E-03-0.2950E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1047E-02 0.3911E-03 
           PSE2 0.2195E-04 0.1417E-03 
           PSE3 0.1025E-02 0.2494E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-1                                                                          
            Z= 201.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.7843E+02-0.1316E+03 
           SYY -0.8041E+02-0.8635E+02 
           SZZ -0.2047E+03-0.1154E+03 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.2189E+02 0.4912E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.7475E+02-0.8635E+02 
           PS 2-0.8041E+02-0.1154E+03 
           PS 3-0.2084E+03-0.1316E+03 
         THETA  0.3635E+03 0.3334E+03 
   DEV. STRESS  0.1336E+03 0.4527E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.6682E+02 0.2263E+02 
           PSS2 0.2831E+01 0.1453E+02 
           PSS3 0.6399E+02 0.8103E+01 
          DISPLACEMENTS            
           UX   0.5471E-02 0.1159E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.4099E+00 0.4108E+00 
          NORMAL STRAINS           
           EXX -0.4773E-05-0.5414E-04 
           EYY -0.6419E-05-0.1640E-04 
           EZZ -0.1100E-03-0.4063E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.3650E-04 0.8190E-09 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1-0.1699E-05-0.1640E-04 
           PE 2-0.6419E-05-0.4063E-04 
           PE 3-0.1131E-03-0.5414E-04 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1114E-03 0.3774E-04 
           PSE2 0.4720E-05 0.2423E-04 
           PSE3 0.1067E-03 0.1351E-04
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-1                                                                          
            Z= 300.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.2810E+02 0.1966E+02 
           SYY  0.4513E+02 0.4975E+02 
           SZZ -0.8492E+02-0.7099E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.2780E+02 0.5493E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.4513E+02 0.4975E+02 
           PS 2 0.3457E+02 0.1966E+02 
           PS 3-0.9139E+02-0.7099E+02 
         THETA  0.1168E+02 0.1587E+01 
   DEV. STRESS  0.1365E+03 0.1207E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.6826E+02 0.6037E+02 
           PSS2 0.5279E+01 0.1504E+02 
           PSS3 0.6298E+02 0.4532E+02 
          DISPLACEMENTS            
           UX  -0.3735E-02-0.4437E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.4014E+00 0.4056E+00 
          NORMAL STRAINS           
           EXX  0.2538E-04 0.1665E-04 
           EYY  0.3957E-04 0.4174E-04 
           EZZ -0.6885E-04-0.5892E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.4636E-04 0.9158E-09 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.3957E-04 0.4174E-04 
           PE 2 0.3077E-04 0.1665E-04 
           PE 3-0.7424E-04-0.5892E-04 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1138E-03 0.1007E-03 
           PSE2 0.8802E-05 0.2509E-04 
           PSE3 0.1050E-03 0.7558E-04
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-1                                                                          
            Z= 399.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.1503E+03 0.1607E+03 
           SYY  0.1930E+03 0.2095E+03 
           SZZ -0.3207E+02-0.3412E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.7772E+01 0.1295E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.1930E+03 0.2095E+03 
           PS 2 0.1506E+03 0.1607E+03 
           PS 3-0.3240E+02-0.3412E+02 
         THETA -0.3112E+03-0.3361E+03 
   DEV. STRESS  0.2254E+03 0.2436E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1127E+03 0.1218E+03 
           PSS2 0.2118E+02 0.2437E+02 
           PSS3 0.9151E+02 0.9743E+02 
          DISPLACEMENTS            
           UX  -0.1364E-01-0.1673E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3947E+00 0.3988E+00 
          NORMAL STRAINS           
           EXX  0.7341E-04 0.7797E-04 
           EYY  0.1090E-03 0.1186E-03 
           EZZ -0.7863E-04-0.8449E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1296E-04 0.2160E-09 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1090E-03 0.1186E-03 
           PE 2 0.7368E-04 0.7797E-04 
           PE 3-0.7890E-04-0.8449E-04 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1879E-03 0.2031E-03 
           PSE2 0.3532E-04 0.4064E-04 
           PSE3 0.1526E-03 0.1625E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-1                                                                          
            Z= 401.00  LAYER NO  3 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.2075E+01 0.2341E+01 
           SYY  0.6048E+01 0.6871E+01 
           SZZ -0.3181E+02-0.3387E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.7412E+01 0.1488E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.6048E+01 0.6871E+01 
           PS 2 0.3625E+01 0.2341E+01 
           PS 3-0.3336E+02-0.3387E+02 
         THETA  0.2369E+02 0.2466E+02 
   DEV. STRESS  0.3941E+02 0.4074E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1971E+02 0.2037E+02 
           PSS2 0.1211E+01 0.2265E+01 
           PSS3 0.1849E+02 0.1811E+02 
          DISPLACEMENTS            
           UX  -0.1375E-01-0.2091E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3944E+00 0.3985E+00 
          NORMAL STRAINS           
           EXX  0.7399E-04 0.7864E-04 
           EYY  0.1098E-03 0.1194E-03 
           EZZ -0.2311E-03-0.2474E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1335E-03 0.2680E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1098E-03 0.1194E-03 
           PE 2 0.8795E-04 0.7864E-04 
           PE 3-0.2451E-03-0.2474E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.3549E-03 0.3668E-03 
           PSE2 0.2181E-04 0.4079E-04 
           PSE3 0.3331E-03 0.3260E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-1                                                                          
            Z= 525.00  LAYER NO  3 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.7133E+01 0.8748E+01 
           SYY  0.9556E+01 0.1077E+02 
           SZZ -0.2015E+02-0.2175E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.4985E+01 0.9781E-04 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.9556E+01 0.1077E+02 
           PS 2 0.8015E+01 0.8748E+01 
           PS 3-0.2103E+02-0.2175E+02 
         THETA  0.3457E+01 0.2237E+01 
   DEV. STRESS  0.3058E+02 0.3252E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1529E+02 0.1626E+02 
           PSS2 0.7703E+00 0.1011E+01 
           PSS3 0.1452E+02 0.1525E+02 
          DISPLACEMENTS            
           UX  -0.1420E-01-0.2152E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3699E+00 0.3718E+00 
          NORMAL STRAINS           
           EXX  0.7230E-04 0.8399E-04 
           EYY  0.9411E-04 0.1022E-03 
           EZZ -0.1733E-03-0.1907E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.8977E-04 0.1761E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.9411E-04 0.1022E-03 
           PE 2 0.8024E-04 0.8399E-04 
           PE 3-0.1813E-03-0.1907E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.2754E-03 0.2929E-03 
           PSE2 0.1387E-04 0.1821E-04 
           PSE3 0.2615E-03 0.2746E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-1                                                                          
            Z= 651.00  LAYER NO  4 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.2968E+00 0.2531E+00 
           SYY  0.5043E+00 0.8317E+00 
           SZZ -0.1413E+02-0.1504E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.2115E+01 0.4069E-04 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.5043E+00 0.8317E+00 
           PS 2 0.1943E-01 0.2531E+00 
           PS 3-0.1444E+02-0.1504E+02 
         THETA  0.1392E+02 0.1395E+02 
   DEV. STRESS  0.1495E+02 0.1587E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.7473E+01 0.7934E+01 
           PSS2 0.2424E+00 0.2893E+00 
           PSS3 0.7231E+01 0.7645E+01 
          DISPLACEMENTS            
           UX  -0.1765E-01-0.2951E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3489E+00 0.3487E+00 
          NORMAL STRAINS           
           EXX  0.8946E-04 0.1045E-03 
           EYY  0.1111E-03 0.1202E-03 
           EZZ -0.2841E-03-0.3085E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1143E-03 0.2198E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1111E-03 0.1202E-03 
           PE 2 0.9800E-04 0.1045E-03 
           PE 3-0.2926E-03-0.3085E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.4037E-03 0.4286E-03 
           PSE2 0.1310E-04 0.1563E-04 
           PSE3 0.3906E-03 0.4130E-03 
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PHASE 2 

ELSYM5 3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-2                                                                          
             ELASTIC POISSONS       LAYER 
             MODULUS  RATIO       THICKNESS 
     1          400.    0.350      200.000 MM 
     2          600.    0.250      200.000 MM 
     3          150.    0.350      249.999 MM 
     4           50.    0.350     SEMI-INFINITE 
   TWO   LOAD(S),EACH LOAD AS FOLLOWS 
   TOTAL LOAD.....      20.00 KN 
   LOAD STRESS....    559.87KPA 
   LOAD RADIUS....     106.63 MM 
          LOCATED AT  
   LOAD    X        Y 
     1    0.000    0.000 
     2  349.999    0.000 
   RESULTS REQUESTED FOR SYSTEM LOCATION(S) 
   DEPTH(S) 
   Z=   0.00 100.00 201.00 300.00 399.00 401.00 525.00 651.00 
   X-Y POINT(S) 
   X=      0.00    175.00 
   Y=      0.00      0.00
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-2                                                                          
            Z=   0.00  LAYER NO  1 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.5061E+03 0.2583E+02 
           SYY -0.5213E+03-0.9641E+02 
           SZZ -0.5624E+03 0.1143E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1074E-04 0.9510E-12 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.5061E+03 0.2583E+02 
           PS 2-0.5213E+03 0.1143E+02 
           PS 3-0.5624E+03-0.9641E+02 
         THETA  0.1590E+04 0.5915E+02 
   DEV. STRESS  0.5622E+02 0.1222E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.2811E+02 0.6112E+02 
           PSS2 0.7554E+01 0.7196E+01 
           PSS3 0.2056E+02 0.5392E+02 
          DISPLACEMENTS            
           UX   0.2204E-01 0.2477E-09 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5986E+00 0.4643E+00 
          NORMAL STRAINS           
           EXX -0.3173E-03 0.1390E-03 
           EYY -0.3683E-03-0.2737E-03 
           EZZ -0.5072E-03 0.9038E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.7249E-10 0.6422E-17 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1-0.3173E-03 0.1390E-03 
           PE 2-0.3683E-03 0.9038E-04 
           PE 3-0.5072E-03-0.2737E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1898E-03 0.4127E-03 
           PSE2 0.5101E-04 0.4860E-04 
           PSE3 0.1388E-03 0.3641E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-2                                                                          
            Z= 100.00  LAYER NO  1 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.9205E+02-0.1664E+03 
           SYY -0.8561E+02-0.5427E+02 
           SZZ -0.3868E+03-0.9506E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1071E+02 0.2367E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.8561E+02-0.5427E+02 
           PS 2-0.9167E+02-0.9506E+02 
           PS 3-0.3872E+03-0.1664E+03 
         THETA  0.5645E+03 0.3158E+03 
   DEV. STRESS  0.3016E+03 0.1122E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1508E+03 0.5608E+02 
           PSS2 0.3028E+01 0.2040E+02 
           PSS3 0.1478E+03 0.3568E+02 
          DISPLACEMENTS            
           UX   0.7772E-02-0.3253E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5159E+00 0.4738E+00 
          NORMAL STRAINS           
           EXX  0.1833E-03-0.2855E-03 
           EYY  0.2051E-03 0.9317E-04 
           EZZ -0.8119E-03-0.4456E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.7235E-04 0.1599E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.2051E-03 0.9317E-04 
           PE 2 0.1846E-03-0.4456E-04 
           PE 3-0.8132E-03-0.2855E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1018E-02 0.3787E-03 
           PSE2 0.2044E-04 0.1377E-03 
           PSE3 0.9978E-03 0.2410E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-2                                                                          
            Z= 201.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.1670E+02-0.6087E+02 
           SYY -0.5096E+01-0.6809E+01 
           SZZ -0.1820E+03-0.1108E+03 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.2183E+02 0.4566E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.5096E+01-0.6809E+01 
           PS 2-0.1387E+02-0.6087E+02 
           PS 3-0.1848E+03-0.1108E+03 
         THETA  0.2038E+03 0.1785E+03 
   DEV. STRESS  0.1797E+03 0.1040E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.8986E+02 0.5200E+02 
           PSS2 0.4385E+01 0.2703E+02 
           PSS3 0.8547E+02 0.2497E+02 
          DISPLACEMENTS            
           UX   0.5608E-03-0.4246E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.4579E+00 0.4599E+00 
          NORMAL STRAINS           
           EXX  0.5013E-04-0.5247E-04 
           EYY  0.7432E-04 0.6021E-04 
           EZZ -0.2943E-03-0.1565E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.9101E-04 0.1903E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.7432E-04 0.6021E-04 
           PE 2 0.5604E-04-0.5247E-04 
           PE 3-0.3003E-03-0.1565E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.3746E-03 0.2168E-03 
           PSE2 0.1828E-04 0.1127E-03 
           PSE3 0.3563E-03 0.1041E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-2                                                                          
            Z= 300.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.2066E+02 0.1321E+02 
           SYY  0.3599E+02 0.3942E+02 
           SZZ -0.8236E+02-0.7310E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.2178E+02 0.4252E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.3599E+02 0.3942E+02 
           PS 2 0.2507E+02 0.1321E+02 
           PS 3-0.8678E+02-0.7310E+02 
         THETA  0.2572E+02 0.2046E+02 
   DEV. STRESS  0.1228E+03 0.1125E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.6138E+02 0.5626E+02 
           PSS2 0.5456E+01 0.1310E+02 
           PSS3 0.5593E+02 0.4315E+02 
          DISPLACEMENTS            
           UX  -0.7981E-02-0.9574E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.4365E+00 0.4447E+00 
          NORMAL STRAINS           
           EXX  0.5378E-04 0.3607E-04 
           EYY  0.8572E-04 0.9069E-04 
           EZZ -0.1609E-03-0.1438E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.9080E-04 0.1772E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.8572E-04 0.9069E-04 
           PE 2 0.6298E-04 0.3607E-04 
           PE 3-0.1701E-03-0.1438E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.2559E-03 0.2345E-03 
           PSE2 0.2274E-04 0.5462E-04 
           PSE3 0.2331E-03 0.1799E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-2                                                                          
            Z= 399.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.7176E+02 0.7583E+02 
           SYY  0.9619E+02 0.1044E+03 
           SZZ -0.4001E+02-0.4248E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.9996E+01 0.1719E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.9619E+02 0.1044E+03 
           PS 2 0.7264E+02 0.7583E+02 
           PS 3-0.4089E+02-0.4248E+02 
         THETA -0.1279E+03-0.1378E+03 
   DEV. STRESS  0.1371E+03 0.1469E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.6854E+02 0.7346E+02 
           PSS2 0.1177E+02 0.1430E+02 
           PSS3 0.5677E+02 0.5915E+02 
          DISPLACEMENTS            
           UX  -0.1772E-01-0.2257E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.4226E+00 0.4308E+00 
          NORMAL STRAINS           
           EXX  0.9623E-04 0.1006E-03 
           EYY  0.1472E-03 0.1602E-03 
           EZZ -0.1367E-03-0.1460E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.4167E-04 0.7164E-09 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1472E-03 0.1602E-03 
           PE 2 0.9808E-04 0.1006E-03 
           PE 3-0.1386E-03-0.1460E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.2857E-03 0.3062E-03 
           PSE2 0.4908E-04 0.5963E-04 
           PSE3 0.2366E-03 0.2466E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-2                                                                          
            Z= 401.00  LAYER NO  3 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.4013E+01 0.4229E+01 
           SYY  0.9682E+01 0.1086E+02 
           SZZ -0.3965E+02-0.4214E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.9788E+01 0.2064E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.9682E+01 0.1086E+02 
           PS 2 0.6107E+01 0.4229E+01 
           PS 3-0.4175E+02-0.4214E+02 
         THETA  0.2596E+02 0.2706E+02 
   DEV. STRESS  0.5143E+02 0.5300E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.2571E+02 0.2650E+02 
           PSS2 0.1787E+01 0.3313E+01 
           PSS3 0.2393E+02 0.2319E+02 
          DISPLACEMENTS            
           UX  -0.1782E-01-0.2825E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.4222E+00 0.4304E+00 
          NORMAL STRAINS           
           EXX  0.9673E-04 0.1012E-03 
           EYY  0.1478E-03 0.1609E-03 
           EZZ -0.2964E-03-0.3163E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1763E-03 0.3716E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1478E-03 0.1609E-03 
           PE 2 0.1156E-03 0.1012E-03 
           PE 3-0.3153E-03-0.3163E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.4631E-03 0.4772E-03 
           PSE2 0.3219E-04 0.5966E-04 
           PSE3 0.4309E-03 0.4175E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-2                                                                          
            Z= 525.00  LAYER NO  3 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.9294E+01 0.1126E+02 
           SYY  0.1261E+02 0.1410E+02 
           SZZ -0.2389E+02-0.2595E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.6422E+01 0.1310E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.1261E+02 0.1410E+02 
           PS 2 0.1049E+02 0.1126E+02 
           PS 3-0.2509E+02-0.2595E+02 
         THETA  0.1981E+01 0.5822E+00 
   DEV. STRESS  0.3770E+02 0.4005E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1885E+02 0.2003E+02 
           PSS2 0.1059E+01 0.1422E+01 
           PSS3 0.1779E+02 0.1860E+02 
          DISPLACEMENTS            
           UX  -0.1732E-01-0.2707E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3916E+00 0.3970E+00 
          NORMAL STRAINS           
           EXX  0.8831E-04 0.1027E-03 
           EYY  0.1182E-03 0.1284E-03 
           EZZ -0.2105E-03-0.2323E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1157E-03 0.2359E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1182E-03 0.1284E-03 
           PE 2 0.9911E-04 0.1027E-03 
           PE 3-0.2213E-03-0.2323E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.3395E-03 0.3606E-03 
           PSE2 0.1908E-04 0.2562E-04 
           PSE3 0.3204E-03 0.3350E-03

Appendix-84Apendice-84



   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-2                                                                          
            Z= 651.00  LAYER NO  4 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.9819E-01 0.7379E+00 
           SYY  0.1164E+01 0.1525E+01 
           SZZ -0.1605E+02-0.1722E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.2618E+01 0.5188E-04 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.1164E+01 0.1525E+01 
           PS 2 0.5120E+00 0.7379E+00 
           PS 3-0.1646E+02-0.1722E+02 
         THETA  0.1479E+02 0.1496E+02 
   DEV. STRESS  0.1763E+02 0.1874E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.8814E+01 0.9372E+01 
           PSS2 0.3258E+00 0.3935E+00 
           PSS3 0.8488E+01 0.8979E+01 
          DISPLACEMENTS            
           UX  -0.2096E-01-0.3578E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3666E+00 0.3694E+00 
          NORMAL STRAINS           
           EXX  0.1062E-03 0.1247E-03 
           EYY  0.1350E-03 0.1459E-03 
           EZZ -0.3300E-03-0.3604E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1414E-03 0.2803E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1350E-03 0.1459E-03 
           PE 2 0.1174E-03 0.1247E-03 
           PE 3-0.3412E-03-0.3604E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.4762E-03 0.5063E-03 
           PSE2 0.1760E-04 0.2126E-04 
           PSE3 0.4586E-03 0.4851E-03 

Appendix-85Apendice-85



PHASE 3 

ELSYM5 3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-3                                                                          
             ELASTIC POISSONS       LAYER 
             MODULUS  RATIO       THICKNESS 
     1          300.    0.350      200.000 MM 
     2          300.    0.250      200.000 MM 
     3          150.    0.350      249.999 MM 
     4           50.    0.350     SEMI-INFINITE 
   TWO   LOAD(S),EACH LOAD AS FOLLOWS 
   TOTAL LOAD.....      20.00 KN 
   LOAD STRESS....    559.87KPA 
   LOAD RADIUS....     106.63 MM 
          LOCATED AT  
   LOAD    X        Y 
     1    0.000    0.000 
     2  349.999    0.000 
   RESULTS REQUESTED FOR SYSTEM LOCATION(S) 
   DEPTH(S) 
   Z=   0.00 100.00 201.00 300.00 399.00 401.00 525.00 651.00 
   X-Y POINT(S) 
   X=      0.00    175.00 
   Y=      0.00      0.00
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-3                                                                          
            Z=   0.00  LAYER NO  1 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.5079E+03 0.3022E+02 
           SYY -0.5263E+03-0.9951E+02 
           SZZ -0.5624E+03 0.1143E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.4863E-04 0.1561E-12 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.5079E+03 0.3022E+02 
           PS 2-0.5263E+03 0.1143E+02 
           PS 3-0.5624E+03-0.9951E+02 
         THETA  0.1597E+04 0.5786E+02 
   DEV. STRESS  0.5446E+02 0.1297E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.2723E+02 0.6487E+02 
           PSS2 0.9203E+01 0.9395E+01 
           PSS3 0.1803E+02 0.5547E+02 
          DISPLACEMENTS            
           UX   0.2758E-01 0.5404E-09 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.7146E+00 0.5388E+00 
          NORMAL STRAINS           
           EXX -0.4231E-03 0.2036E-03 
           EYY -0.5060E-03-0.3805E-03 
           EZZ -0.6683E-03 0.1190E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.4378E-09 0.1405E-17 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1-0.4231E-03 0.2036E-03 
           PE 2-0.5060E-03 0.1190E-03 
           PE 3-0.6683E-03-0.3805E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.2452E-03 0.5841E-03 
           PSE2 0.8286E-04 0.8459E-04 
           PSE3 0.1623E-03 0.4995E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-3                                                                          
            Z= 100.00  LAYER NO  1 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.8343E+02-0.1560E+03 
           SYY -0.7617E+02-0.4516E+02 
           SZZ -0.3806E+03-0.9453E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1019E+02 0.2499E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.7617E+02-0.4516E+02 
           PS 2-0.8308E+02-0.9453E+02 
           PS 3-0.3809E+03-0.1560E+03 
         THETA  0.5402E+03 0.2957E+03 
   DEV. STRESS  0.3047E+03 0.1108E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1524E+03 0.5541E+02 
           PSS2 0.3457E+01 0.2469E+02 
           PSS3 0.1489E+03 0.3072E+02 
          DISPLACEMENTS            
           UX   0.7224E-02-0.5027E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.6044E+00 0.5503E+00 
          NORMAL STRAINS           
           EXX  0.2548E-03-0.3571E-03 
           EYY  0.2876E-03 0.1418E-03 
           EZZ -0.1083E-02-0.8050E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.9178E-04 0.2250E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.2876E-03 0.1418E-03 
           PE 2 0.2564E-03-0.8050E-04 
           PE 3-0.1084E-02-0.3571E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1372E-02 0.4989E-03 
           PSE2 0.3113E-04 0.2223E-03 
           PSE3 0.1341E-02 0.2766E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-3                                                                          
            Z= 201.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.4921E+01-0.4507E+02 
           SYY  0.9606E+01 0.8336E+01 
           SZZ -0.1728E+03-0.1125E+03 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1947E+02 0.4127E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.9606E+01 0.8336E+01 
           PS 2-0.2691E+01-0.4507E+02 
           PS 3-0.1750E+03-0.1125E+03 
         THETA  0.1681E+03 0.1493E+03 
   DEV. STRESS  0.1846E+03 0.1209E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.9230E+02 0.6043E+02 
           PSS2 0.6149E+01 0.2670E+02 
           PSS3 0.8615E+02 0.3372E+02 
          DISPLACEMENTS            
           UX  -0.4420E-02-0.1125E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5257E+00 0.5281E+00 
          NORMAL STRAINS           
           EXX  0.1196E-03-0.6346E-04 
           EYY  0.1802E-03 0.1592E-03 
           EZZ -0.5801E-03-0.3446E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1624E-03 0.3441E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1802E-03 0.1592E-03 
           PE 2 0.1289E-03-0.6346E-04 
           PE 3-0.5894E-03-0.3446E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.7695E-03 0.5038E-03 
           PSE2 0.5126E-04 0.2226E-03 
           PSE3 0.7183E-03 0.2811E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-3                                                                          
            Z= 300.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.9349E+01 0.1427E+01 
           SYY  0.2277E+02 0.2481E+02 
           SZZ -0.8602E+02-0.7974E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1884E+02 0.3611E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.2277E+02 0.2481E+02 
           PS 2 0.1294E+02 0.1427E+01 
           PS 3-0.8961E+02-0.7974E+02 
         THETA  0.5391E+02 0.5351E+02 
   DEV. STRESS  0.1124E+03 0.1045E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.5619E+02 0.5227E+02 
           PSS2 0.4915E+01 0.1169E+02 
           PSS3 0.5127E+02 0.4058E+02 
          DISPLACEMENTS            
           UX  -0.1190E-01-0.1560E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.4836E+00 0.4964E+00 
          NORMAL STRAINS           
           EXX  0.8392E-04 0.5056E-04 
           EYY  0.1398E-03 0.1480E-03 
           EZZ -0.3137E-03-0.2878E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1571E-03 0.3011E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1398E-03 0.1480E-03 
           PE 2 0.9887E-04 0.5056E-04 
           PE 3-0.3286E-03-0.2878E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.4685E-03 0.4358E-03 
           PSE2 0.4097E-04 0.9746E-04 
           PSE3 0.4275E-03 0.3384E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-3                                                                          
            Z= 399.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.3238E+02 0.3374E+02 
           SYY  0.4745E+02 0.5168E+02 
           SZZ -0.4819E+02-0.5129E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1194E+02 0.2099E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.4745E+02 0.5168E+02 
           PS 2 0.3411E+02 0.3374E+02 
           PS 3-0.4992E+02-0.5129E+02 
         THETA -0.3164E+02-0.3413E+02 
   DEV. STRESS  0.9737E+02 0.1030E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.4869E+02 0.5149E+02 
           PSS2 0.6668E+01 0.8969E+01 
           PSS3 0.4202E+02 0.4252E+02 
          DISPLACEMENTS            
           UX  -0.1987E-01-0.2636E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.4579E+00 0.4707E+00 
          NORMAL STRAINS           
           EXX  0.1086E-03 0.1122E-03 
           EYY  0.1714E-03 0.1870E-03 
           EZZ -0.2273E-03-0.2423E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.9956E-04 0.1750E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1714E-03 0.1870E-03 
           PE 2 0.1158E-03 0.1122E-03 
           PE 3-0.2345E-03-0.2423E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.4059E-03 0.4292E-03 
           PSE2 0.5559E-04 0.7478E-04 
           PSE3 0.3503E-03 0.3545E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-3                                                                          
            Z= 401.00  LAYER NO  3 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.3164E+01 0.3071E+01 
           SYY  0.1013E+02 0.1134E+02 
           SZZ -0.4776E+02-0.5089E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1181E+02 0.2557E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.1013E+02 0.1134E+02 
           PS 2 0.5770E+01 0.3071E+01 
           PS 3-0.5036E+02-0.5089E+02 
         THETA  0.3446E+02 0.3647E+02 
   DEV. STRESS  0.6050E+02 0.6223E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.3025E+02 0.3111E+02 
           PSS2 0.2182E+01 0.4137E+01 
           PSS3 0.2807E+02 0.2698E+02 
          DISPLACEMENTS            
           UX  -0.1996E-01-0.3275E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.4574E+00 0.4700E+00 
          NORMAL STRAINS           
           EXX  0.1089E-03 0.1128E-03 
           EYY  0.1717E-03 0.1873E-03 
           EZZ -0.3496E-03-0.3730E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.2127E-03 0.4605E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1717E-03 0.1873E-03 
           PE 2 0.1324E-03 0.1128E-03 
           PE 3-0.3730E-03-0.3730E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.5447E-03 0.5603E-03 
           PSE2 0.3929E-04 0.7449E-04 
           PSE3 0.5054E-03 0.4858E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-3                                                                          
            Z= 525.00  LAYER NO  3 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.1005E+02 0.1221E+02 
           SYY  0.1419E+02 0.1581E+02 
           SZZ -0.2828E+02-0.3090E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.7855E+01 0.1645E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.1419E+02 0.1581E+02 
           PS 2 0.1159E+02 0.1221E+02 
           PS 3-0.2983E+02-0.3090E+02 
         THETA  0.4050E+01 0.2884E+01 
   DEV. STRESS  0.4402E+02 0.4671E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.2201E+02 0.2335E+02 
           PSS2 0.1298E+01 0.1801E+01 
           PSS3 0.2071E+02 0.2155E+02 
          DISPLACEMENTS            
           UX  -0.1961E-01-0.3139E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.4215E+00 0.4309E+00 
          NORMAL STRAINS           
           EXX  0.9991E-04 0.1166E-03 
           EYY  0.1372E-03 0.1491E-03 
           EZZ -0.2452E-03-0.2715E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1414E-03 0.2962E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1372E-03 0.1491E-03 
           PE 2 0.1138E-03 0.1166E-03 
           PE 3-0.2591E-03-0.2715E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.3964E-03 0.4206E-03 
           PSE2 0.2337E-04 0.3243E-04 
           PSE3 0.3730E-03 0.3881E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 3s-cm-3                                                                          
            Z= 651.00  LAYER NO  4 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.1055E+00 0.8020E+00 
           SYY  0.1456E+01 0.1812E+01 
           SZZ -0.1857E+02-0.2007E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.3176E+01 0.6440E-04 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.1456E+01 0.1812E+01 
           PS 2 0.6307E+00 0.8020E+00 
           PS 3-0.1910E+02-0.2007E+02 
         THETA  0.1701E+02 0.1746E+02 
   DEV. STRESS  0.2055E+02 0.2188E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1028E+02 0.1094E+02 
           PSS2 0.4127E+00 0.5048E+00 
           PSS3 0.9864E+01 0.1044E+02 
          DISPLACEMENTS            
           UX  -0.2409E-01-0.4199E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3924E+00 0.3987E+00 
          NORMAL STRAINS           
           EXX  0.1220E-03 0.1439E-03 
           EYY  0.1585E-03 0.1712E-03 
           EZZ -0.3826E-03-0.4199E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1716E-03 0.3479E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1585E-03 0.1712E-03 
           PE 2 0.1362E-03 0.1439E-03 
           PE 3-0.3968E-03-0.4199E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.5552E-03 0.5911E-03 
           PSE2 0.2229E-04 0.2727E-04 
           PSE3 0.5329E-03 0.5639E-03 
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30 mm S2 B

150 mm G3 T6

200 mm C4 Granular Base

200 mm G7

Semi-infi. S4

Phase-I Phase-II Phase-III Phase-I Phase-II Phase-III

2 150 0.35 400 400 300 (480.6/142) (463.2/138.8) (453.3/126.7)

3 200 0.25 1,500 600 300 1.33E-04 1.8E-04 (118.9/-22.7)

4 200 0.35 150 150 150 2.90E-04 3.72E-04 4.38E-04

5 1/2 INF. 0.35 80 80 80 3.0E-04 3.6E-04 4.2E-04

2 Wet: 2.64E+07

3

4

5 Inicial Final

0.4585 0.6253

E-Modulus (Mpa)

Road Categor  :

Design Class of traffic:

7.00E+06

9.98E+07

1.48E+08

1.47E+05

1.47E+05

MECHANISTIC ANALYSIS DETAILS FOR THE NAMPULA CUAMBA ROAD
PAVEMENT - RR91/242

Anal ysis

PAVEMENT STRUCTURE

Input Values Critical Parameters

Poisson
Coef.

Thickness
(mm)

La er
Nr

Stresses ( 1 / 3 KPa)  & Strains ( )

7.00E+06
(sum of minimum of each phase)

1.92E+07

1.00E+09

5.00E+07

Phase-III

1.92E+07

3.26E+07

Deflection (mm)

Structural Life (E80's)

Pavement T pe:

La er
Nr

1.21E+09

8.66E+08

1.00E+09 1.00E+09

Phase-I Phase-II

Layer Life (E80's)
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30 mm S2 B

150 mm G3 T6

200 mm C4 Granular Base

200 mm G7

Semi-infi. S4

Phase-I Phase-II Phase-III Phase-I Phase-II Phase-III

2 150 0.35 400 400 300 (480.6/142) (463.2/138.8) (453.3/126.7)

3 200 0.25 1,500 600 300 1.33E-04 1.8E-04 (118.9/-22.7)

4 200 0.35 150 150 150 2.90E-04 3.72E-04 4.38E-04

5 1/2 INF. 0.35 80 80 80 3.0E-04 3.6E-04 4.2E-04

2 Wet: 1.13E+07

3

4

5 Inicial Final

0.4585 0.6253

E-Modulus (Mpa)

(sum of minimum of each phase)

9.21E+06

Deflection (mm)

1.98E+06

Phase-II

Layer Life (E80's)

1.97E+11

Structural Life (E80's)La er
Nr

5.78E+08

4.14E+08

5.00E+11 6.43E+11

Phase-III

9.21E+06

1.56E+07

Phase-I

MECHANISTIC ANALYSIS DETAILS FOR THE NAMPULA CUAMBA ROAD
PAVEMENT- THEYSE

Anal ysis

PAVEMENT STRUCTURE

Input Values Critical Parameters

Poisson
Coef.

Thickness
(mm)

La er
Nr

Stresses ( 1 / 3 KPa)  & Strains ( )

Pavement T pe:

1.98E+06

4.78E+07

7.07E+07

1.41E+05

1.41E+05 2.23E+07

Road Categor  :

Design Class of traffic:
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S4 Sub-grade 
N13-Cuamba-Lichinga Road 

PHASE 1 

ELSYM5 3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-1                                                                          
             ELASTIC POISSONS       LAYER 
             MODULUS  RATIO       THICKNESS 
     1          400.    0.350      150.000 MM 
     2         1500.    0.250      200.000 MM 
     3          150.    0.350      200.000 MM 
     4           80.    0.350     SEMI-INFINITE 
   TWO   LOAD(S),EACH LOAD AS FOLLOWS 
   TOTAL LOAD.....      20.00 KN 
   LOAD STRESS....    559.87KPA 
   LOAD RADIUS....     106.63 MM 
          LOCATED AT  
   LOAD    X        Y 
     1    0.000    0.000 
     2  349.999    0.000 
   RESULTS REQUESTED FOR SYSTEM LOCATION(S) 
   DEPTH(S) 
   Z=   0.00  75.00 151.00 250.00 349.00 351.00 450.00 551.00 
   X-Y POINT(S) 
   X=      0.00    175.00 
   Y=      0.00      0.00
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-1                                                                          
            Z=   0.00  LAYER NO  1 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.4587E+03 0.2764E+02 
           SYY -0.4661E+03-0.6089E+02 
           SZZ -0.5624E+03 0.1143E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ -0.1165E-05 0.1043E-11 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.4587E+03 0.2764E+02 
           PS 2-0.4661E+03 0.1143E+02 
           PS 3-0.5624E+03-0.6089E+02 
         THETA  0.1487E+04 0.2181E+02 
   DEV. STRESS  0.1037E+03 0.8853E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.5183E+02 0.4427E+02 
           PSS2 0.3707E+01 0.8106E+01 
           PSS3 0.4812E+02 0.3616E+02 
          DISPLACEMENTS            
           UX   0.1845E-01-0.5441E-09 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.4585E+00 0.3336E+00 
          NORMAL STRAINS           
           EXX -0.2470E-03 0.1124E-03 
           EYY -0.2720E-03-0.1865E-03 
           EZZ -0.5970E-03 0.5770E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ -0.7868E-11 0.7042E-17 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1-0.2470E-03 0.1124E-03 
           PE 2-0.2720E-03 0.5770E-04 
           PE 3-0.5970E-03-0.1865E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.3500E-03 0.2989E-03 
           PSE2 0.2504E-04 0.5474E-04 
           PSE3 0.3250E-03 0.2442E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-1                                                                          
            Z=  75.00  LAYER NO  1 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.1423E+03-0.1866E+03 
           SYY -0.1421E+03-0.6675E+02 
           SZZ -0.4803E+03-0.6265E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.8900E+01 0.1677E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.1420E+03-0.6265E+02 
           PS 2-0.1421E+03-0.6675E+02 
           PS 3-0.4806E+03-0.1866E+03 
         THETA  0.7647E+03 0.3160E+03 
   DEV. STRESS  0.3385E+03 0.1240E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1693E+03 0.6199E+02 
           PSS2 0.1769E-01 0.2049E+01 
           PSS3 0.1692E+03 0.5994E+02 
          DISPLACEMENTS            
           UX   0.1093E-01-0.1774E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3932E+00 0.3424E+00 
          NORMAL STRAINS           
           EXX  0.1890E-03-0.3535E-03 
           EYY  0.1897E-03 0.5127E-04 
           EZZ -0.9524E-03 0.6511E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.6010E-04 0.1132E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1898E-03 0.6511E-04 
           PE 2 0.1897E-03 0.5127E-04 
           PE 3-0.9532E-03-0.3535E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1143E-02 0.4186E-03 
           PSE2 0.1194E-06 0.1384E-04 
           PSE3 0.1143E-02 0.4048E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-1                                                                          
            Z= 151.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.1023E+03-0.1761E+03 
           SYY -0.1133E+03-0.1144E+03 
           SZZ -0.2993E+03-0.1061E+03 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1830E+02 0.5707E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.1006E+03-0.1061E+03 
           PS 2-0.1133E+03-0.1144E+03 
           PS 3-0.3009E+03-0.1761E+03 
         THETA  0.5148E+03 0.3965E+03 
   DEV. STRESS  0.2003E+03 0.6999E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1002E+03 0.3500E+02 
           PSS2 0.6350E+01 0.4135E+01 
           PSS3 0.9382E+02 0.3086E+02 
          DISPLACEMENTS            
           UX   0.7212E-02 0.2052E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3367E+00 0.3403E+00 
          NORMAL STRAINS           
           EXX  0.5692E-06-0.8068E-04 
           EYY -0.8612E-05-0.2922E-04 
           EZZ -0.1636E-03-0.2233E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.3052E-04 0.9516E-09 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1975E-05-0.2233E-04 
           PE 2-0.8612E-05-0.2922E-04 
           PE 3-0.1651E-03-0.8068E-04 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1670E-03 0.5835E-04 
           PSE2 0.1059E-04 0.6895E-05 
           PSE3 0.1564E-03 0.5146E-04
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-1                                                                          
            Z= 250.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.2400E+02 0.2509E+01 
           SYY  0.4190E+02 0.4508E+02 
           SZZ -0.1166E+03-0.8062E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.2869E+02 0.7019E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.4190E+02 0.4508E+02 
           PS 2 0.2963E+02 0.2509E+01 
           PS 3-0.1222E+03-0.8062E+02 
         THETA  0.5072E+02 0.3304E+02 
   DEV. STRESS  0.1641E+03 0.1257E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.8207E+02 0.6285E+02 
           PSS2 0.6132E+01 0.2128E+02 
           PSS3 0.7594E+02 0.4157E+02 
          DISPLACEMENTS            
           UX  -0.3152E-02-0.4559E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3247E+00 0.3356E+00 
          NORMAL STRAINS           
           EXX  0.2847E-04 0.7600E-05 
           EYY  0.4339E-04 0.4309E-04 
           EZZ -0.8877E-04-0.6171E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.4784E-04 0.1170E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.4339E-04 0.4309E-04 
           PE 2 0.3316E-04 0.7600E-05 
           PE 3-0.9346E-04-0.6171E-04 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1368E-03 0.1048E-03 
           PSE2 0.1022E-04 0.3549E-04 
           PSE3 0.1266E-03 0.6931E-04
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-1                                                                          
            Z= 349.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.1643E+03 0.1605E+03 
           SYY  0.2158E+03 0.2283E+03 
           SZZ -0.4105E+02-0.4269E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.8300E+01 0.1584E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.2158E+03 0.2283E+03 
           PS 2 0.1647E+03 0.1605E+03 
           PS 3-0.4139E+02-0.4269E+02 
         THETA -0.3391E+03-0.3462E+03 
   DEV. STRESS  0.2572E+03 0.2710E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1286E+03 0.1355E+03 
           PSS2 0.2556E+02 0.3389E+02 
           PSS3 0.1030E+03 0.1016E+03 
          DISPLACEMENTS            
           UX  -0.1398E-01-0.1866E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3166E+00 0.3283E+00 
          NORMAL STRAINS           
           EXX  0.8047E-04 0.7613E-04 
           EYY  0.1234E-03 0.1326E-03 
           EZZ -0.9076E-04-0.9332E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1384E-04 0.2642E-09 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1234E-03 0.1326E-03 
           PE 2 0.8075E-04 0.7613E-04 
           PE 3-0.9104E-04-0.9332E-04 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.2144E-03 0.2259E-03 
           PSE2 0.4263E-04 0.5650E-04 
           PSE3 0.1718E-03 0.1694E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-1                                                                          
            Z= 351.00  LAYER NO  3 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.6350E+00-0.1721E+01 
           SYY  0.4157E+01 0.4582E+01 
           SZZ -0.4072E+02-0.4242E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.7918E+01 0.1802E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.4157E+01 0.4582E+01 
           PS 2 0.8724E+00-0.1721E+01 
           PS 3-0.4223E+02-0.4242E+02 
         THETA  0.3720E+02 0.3956E+02 
   DEV. STRESS  0.4639E+02 0.4700E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.2319E+02 0.2350E+02 
           PSS2 0.1642E+01 0.3151E+01 
           PSS3 0.2155E+02 0.2035E+02 
          DISPLACEMENTS            
           UX  -0.1411E-01-0.2338E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3163E+00 0.3279E+00 
          NORMAL STRAINS           
           EXX  0.8113E-04 0.7686E-04 
           EYY  0.1243E-03 0.1336E-03 
           EZZ -0.2798E-03-0.2896E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1426E-03 0.3245E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1243E-03 0.1336E-03 
           PE 2 0.9470E-04 0.7686E-04 
           PE 3-0.2934E-03-0.2896E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.4177E-03 0.4232E-03 
           PSE2 0.2958E-04 0.5675E-04 
           PSE3 0.3881E-03 0.3665E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-1                                                                          
            Z= 450.00  LAYER NO  3 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.3415E+01 0.4301E+01 
           SYY  0.6675E+01 0.7410E+01 
           SZZ -0.2879E+02-0.3119E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.5935E+01 0.1294E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.6675E+01 0.7410E+01 
           PS 2 0.4474E+01 0.4301E+01 
           PS 3-0.2985E+02-0.3119E+02 
         THETA  0.1870E+02 0.1948E+02 
   DEV. STRESS  0.3652E+02 0.3860E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1826E+02 0.1930E+02 
           PSS2 0.1101E+01 0.1554E+01 
           PSS3 0.1716E+02 0.1774E+02 
          DISPLACEMENTS            
           UX  -0.1425E-01-0.2365E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.2922E+00 0.3021E+00 
          NORMAL STRAINS           
           EXX  0.7440E-04 0.8419E-04 
           EYY  0.1038E-03 0.1122E-03 
           EZZ -0.2156E-03-0.2353E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1069E-03 0.2331E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1038E-03 0.1122E-03 
           PE 2 0.8394E-04 0.8419E-04 
           PE 3-0.2251E-03-0.2353E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.3289E-03 0.3475E-03 
           PSE2 0.1982E-04 0.2799E-04 
           PSE3 0.3090E-03 0.3195E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-1                                                                          
            Z= 551.00  LAYER NO  4 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.9005E+00-0.4257E+00 
           SYY  0.6525E+00 0.8228E+00 
           SZZ -0.2187E+02-0.2380E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.3557E+01 0.7520E-04 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.6525E+00 0.8228E+00 
           PS 2-0.3134E+00-0.4257E+00 
           PS 3-0.2246E+02-0.2380E+02 
         THETA  0.2212E+02 0.2341E+02 
   DEV. STRESS  0.2311E+02 0.2463E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1155E+02 0.1231E+02 
           PSS2 0.4829E+00 0.6242E+00 
           PSS3 0.1107E+02 0.1169E+02 
          DISPLACEMENTS            
           UX  -0.1592E-01-0.2859E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.2718E+00 0.2797E+00 
          NORMAL STRAINS           
           EXX  0.8160E-04 0.9526E-04 
           EYY  0.1078E-03 0.1163E-03 
           EZZ -0.2724E-03-0.2994E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1201E-03 0.2539E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1078E-03 0.1163E-03 
           PE 2 0.9151E-04 0.9526E-04 
           PE 3-0.2823E-03-0.2994E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.3901E-03 0.4157E-03 
           PSE2 0.1631E-04 0.2108E-04 
           PSE3 0.3738E-03 0.3947E-03 
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PHASE 2 

ELSYM5 3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-2                                                                          
             ELASTIC POISSONS       LAYER 
             MODULUS  RATIO       THICKNESS 
     1          400.    0.350      150.000 MM 
     2          600.    0.250      200.000 MM 
     3          150.    0.350      200.000 MM 
     4           80.    0.350     SEMI-INFINITE 
   TWO   LOAD(S),EACH LOAD AS FOLLOWS 
   TOTAL LOAD.....      20.00 KN 
   LOAD STRESS....    559.87KPA 
   LOAD RADIUS....     106.63 MM 
          LOCATED AT  
   LOAD    X        Y 
     1    0.000    0.000 
     2  349.999    0.000 
   RESULTS REQUESTED FOR SYSTEM LOCATION(S) 
   DEPTH(S) 
   Z=   0.00  75.00 151.00 250.00 349.00 351.00 450.00 551.00 
   X-Y POINT(S) 
   X=      0.00    175.00 
   Y=      0.00      0.00
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-2                                                                          
            Z=   0.00  LAYER NO  1 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.4967E+03 0.1855E+02 
           SYY -0.5132E+03-0.9637E+02 
           SZZ -0.5624E+03 0.1143E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.8377E-05-0.1905E-12 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.4967E+03 0.1855E+02 
           PS 2-0.5132E+03 0.1143E+02 
           PS 3-0.5624E+03-0.9637E+02 
         THETA  0.1572E+04 0.6639E+02 
   DEV. STRESS  0.6563E+02 0.1149E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.3282E+02 0.5746E+02 
           PSS2 0.8214E+01 0.3558E+01 
           PSS3 0.2460E+02 0.5390E+02 
          DISPLACEMENTS            
           UX   0.2223E-01-0.8628E-10 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5103E+00 0.3854E+00 
          NORMAL STRAINS           
           EXX -0.3009E-03 0.1208E-03 
           EYY -0.3564E-03-0.2673E-03 
           EZZ -0.5225E-03 0.9672E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.5657E-10-0.1287E-17 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1-0.3009E-03 0.1208E-03 
           PE 2-0.3564E-03 0.9672E-04 
           PE 3-0.5225E-03-0.2673E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.2216E-03 0.3880E-03 
           PSE2 0.5547E-04 0.2403E-04 
           PSE3 0.1661E-03 0.3640E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-2                                                                          
            Z=  75.00  LAYER NO  1 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.1391E+03-0.1832E+03 
           SYY -0.1393E+03-0.6847E+02 
           SZZ -0.4629E+03-0.6436E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.9479E+01 0.2071E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.1388E+03-0.6436E+02 
           PS 2-0.1393E+03-0.6847E+02 
           PS 3-0.4632E+03-0.1832E+03 
         THETA  0.7414E+03 0.3160E+03 
   DEV. STRESS  0.3244E+03 0.1188E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1622E+03 0.5941E+02 
           PSS2 0.2405E+00 0.2056E+01 
           PSS3 0.1619E+03 0.5735E+02 
          DISPLACEMENTS            
           UX   0.1076E-01-0.1589E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.4486E+00 0.3955E+00 
          NORMAL STRAINS           
           EXX  0.1793E-03-0.3419E-03 
           EYY  0.1786E-03 0.4543E-04 
           EZZ -0.9141E-03 0.5932E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.6401E-04 0.1399E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1802E-03 0.5932E-04 
           PE 2 0.1786E-03 0.4543E-04 
           PE 3-0.9151E-03-0.3419E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1095E-02 0.4012E-03 
           PSE2 0.1624E-05 0.1389E-04 
           PSE3 0.1094E-02 0.3873E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-2                                                                          
            Z= 151.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.2713E+02-0.9859E+02 
           SYY -0.1999E+02-0.2113E+02 
           SZZ -0.2669E+03-0.1086E+03 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1901E+02 0.5538E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.1999E+02-0.2113E+02 
           PS 2-0.2563E+02-0.9859E+02 
           PS 3-0.2684E+03-0.1086E+03 
         THETA  0.3140E+03 0.2283E+03 
   DEV. STRESS  0.2484E+03 0.8745E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1242E+03 0.4373E+02 
           PSS2 0.2820E+01 0.3873E+02 
           PSS3 0.1214E+03 0.4997E+01 
          DISPLACEMENTS            
           UX   0.3370E-02-0.3605E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3931E+00 0.3914E+00 
          NORMAL STRAINS           
           EXX  0.7433E-04-0.1103E-03 
           EYY  0.8921E-04 0.5113E-04 
           EZZ -0.4253E-03-0.1311E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.7923E-04 0.2308E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.8921E-04 0.5113E-04 
           PE 2 0.7746E-04-0.1103E-03 
           PE 3-0.4284E-03-0.1311E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.5176E-03 0.1823E-03 
           PSE2 0.1176E-04 0.1614E-03 
           PSE3 0.5059E-03 0.2083E-04
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-2                                                                          
            Z= 250.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.1786E+02-0.9026E+00 
           SYY  0.3473E+02 0.3705E+02 
           SZZ -0.1125E+03-0.8567E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.2242E+02 0.5530E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.3473E+02 0.3705E+02 
           PS 2 0.2161E+02-0.9026E+00 
           PS 3-0.1163E+03-0.8567E+02 
         THETA  0.5996E+02 0.4952E+02 
   DEV. STRESS  0.1510E+03 0.1227E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.7551E+02 0.6136E+02 
           PSS2 0.6562E+01 0.1898E+02 
           PSS3 0.6895E+02 0.4238E+02 
          DISPLACEMENTS            
           UX  -0.7080E-02-0.1035E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3634E+00 0.3763E+00 
          NORMAL STRAINS           
           EXX  0.6221E-04 0.1876E-04 
           EYY  0.9738E-04 0.9786E-04 
           EZZ -0.2096E-03-0.1579E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.9346E-04 0.2305E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.9738E-04 0.9786E-04 
           PE 2 0.7002E-04 0.1876E-04 
           PE 3-0.2174E-03-0.1579E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.3148E-03 0.2558E-03 
           PSE2 0.2735E-04 0.7910E-04 
           PSE3 0.2874E-03 0.1767E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-2                                                                          
            Z= 349.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.7789E+02 0.7335E+02 
           SYY  0.1080E+03 0.1143E+03 
           SZZ -0.5187E+02-0.5342E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1077E+02 0.2154E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.1080E+03 0.1143E+03 
           PS 2 0.7877E+02 0.7335E+02 
           PS 3-0.5276E+02-0.5342E+02 
         THETA -0.1340E+03-0.1342E+03 
   DEV. STRESS  0.1608E+03 0.1677E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.8038E+02 0.8385E+02 
           PSS2 0.1462E+02 0.2046E+02 
           PSS3 0.6577E+02 0.6338E+02 
          DISPLACEMENTS            
           UX  -0.1816E-01-0.2566E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3462E+00 0.3606E+00 
          NORMAL STRAINS           
           EXX  0.1065E-03 0.9694E-04 
           EYY  0.1692E-03 0.1822E-03 
           EZZ -0.1640E-03-0.1673E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.4489E-04 0.8978E-09 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1692E-03 0.1822E-03 
           PE 2 0.1083E-03 0.9694E-04 
           PE 3-0.1658E-03-0.1673E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.3351E-03 0.3495E-03 
           PSE2 0.6093E-04 0.8529E-04 
           PSE3 0.2741E-03 0.2642E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-2                                                                          
            Z= 351.00  LAYER NO  3 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.7731E+00-0.9221E+00 
           SYY  0.7767E+01 0.8560E+01 
           SZZ -0.5141E+02-0.5305E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1055E+02 0.2572E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.7767E+01 0.8560E+01 
           PS 2 0.2826E+01-0.9221E+00 
           PS 3-0.5347E+02-0.5305E+02 
         THETA  0.4287E+02 0.4541E+02 
   DEV. STRESS  0.6123E+02 0.6161E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.3062E+02 0.3080E+02 
           PSS2 0.2471E+01 0.4741E+01 
           PSS3 0.2815E+02 0.2606E+02 
          DISPLACEMENTS            
           UX  -0.1828E-01-0.3201E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3457E+00 0.3601E+00 
          NORMAL STRAINS           
           EXX  0.1070E-03 0.9770E-04 
           EYY  0.1700E-03 0.1831E-03 
           EZZ -0.3628E-03-0.3716E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1900E-03 0.4631E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1700E-03 0.1831E-03 
           PE 2 0.1255E-03 0.9770E-04 
           PE 3-0.3813E-03-0.3716E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.5514E-03 0.5547E-03 
           PSE2 0.4449E-04 0.8537E-04 
           PSE3 0.5069E-03 0.4693E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-2                                                                          
            Z= 450.00  LAYER NO  3 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.5072E+01 0.6153E+01 
           SYY  0.9686E+01 0.1071E+02 
           SZZ -0.3479E+02-0.3768E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.7754E+01 0.1799E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.9686E+01 0.1071E+02 
           PS 2 0.6527E+01 0.6153E+01 
           PS 3-0.3625E+02-0.3768E+02 
         THETA  0.2003E+02 0.2082E+02 
   DEV. STRESS  0.4593E+02 0.4839E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.2297E+02 0.2420E+02 
           PSS2 0.1579E+01 0.2280E+01 
           PSS3 0.2139E+02 0.2192E+02 
          DISPLACEMENTS            
           UX  -0.1766E-01-0.3060E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3151E+00 0.3276E+00 
          NORMAL STRAINS           
           EXX  0.9244E-04 0.1040E-03 
           EYY  0.1340E-03 0.1450E-03 
           EZZ -0.2665E-03-0.2907E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1396E-03 0.3240E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1340E-03 0.1450E-03 
           PE 2 0.1055E-03 0.1040E-03 
           PE 3-0.2796E-03-0.2907E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.4136E-03 0.4357E-03 
           PSE2 0.2844E-04 0.4105E-04 
           PSE3 0.3851E-03 0.3947E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-2                                                                          
            Z= 551.00  LAYER NO  4 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.4722E+00 0.1410E+00 
           SYY  0.1673E+01 0.1925E+01 
           SZZ -0.2552E+02-0.2785E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.4505E+01 0.9996E-04 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.1673E+01 0.1925E+01 
           PS 2 0.3134E+00 0.1410E+00 
           PS 3-0.2631E+02-0.2785E+02 
         THETA  0.2432E+02 0.2579E+02 
   DEV. STRESS  0.2798E+02 0.2978E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1399E+02 0.1489E+02 
           PSS2 0.6798E+00 0.8918E+00 
           PSS3 0.1331E+02 0.1400E+02 
          DISPLACEMENTS            
           UX  -0.1924E-01-0.3572E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.2904E+00 0.3003E+00 
          NORMAL STRAINS           
           EXX  0.9847E-04 0.1152E-03 
           EYY  0.1347E-03 0.1454E-03 
           EZZ -0.3244E-03-0.3573E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1521E-03 0.3375E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1347E-03 0.1454E-03 
           PE 2 0.1117E-03 0.1152E-03 
           PE 3-0.3377E-03-0.3573E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.4723E-03 0.5027E-03 
           PSE2 0.2295E-04 0.3011E-04 
           PSE3 0.4494E-03 0.4726E-03 
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PHASE 3 

ELSYM5 3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-3                                                                          
             ELASTIC POISSONS       LAYER 
             MODULUS  RATIO       THICKNESS 
     1          300.    0.350      150.000 MM 
     2          300.    0.250      200.000 MM 
     3          150.    0.350      200.000 MM 
     4           80.    0.350     SEMI-INFINITE 
   TWO   LOAD(S),EACH LOAD AS FOLLOWS 
   TOTAL LOAD.....      20.00 KN 
   LOAD STRESS....    559.87KPA 
   LOAD RADIUS....     106.63 MM 
          LOCATED AT  
   LOAD    X        Y 
     1    0.000    0.000 
     2  349.999    0.000 
   RESULTS REQUESTED FOR SYSTEM LOCATION(S) 
   DEPTH(S) 
   Z=   0.00  75.00 151.00 250.00 349.00 351.00 450.00 551.00 
   X-Y POINT(S) 
   X=      0.00    175.00 
   Y=      0.00      0.00
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-3                                                                          
            Z=   0.00  LAYER NO  1 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.5059E+03 0.2967E+02 
           SYY -0.5259E+03-0.1004E+03 
           SZZ -0.5624E+03 0.1143E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ -0.1249E-04-0.6963E-13 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.5059E+03 0.2967E+02 
           PS 2-0.5259E+03 0.1143E+02 
           PS 3-0.5624E+03-0.1004E+03 
         THETA  0.1594E+04 0.5934E+02 
   DEV. STRESS  0.5644E+02 0.1301E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.2822E+02 0.6506E+02 
           PSS2 0.1001E+02 0.9120E+01 
           PSS3 0.1821E+02 0.5594E+02 
          DISPLACEMENTS            
           UX   0.2703E-01 0.1020E-09 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.6253E+00 0.4552E+00 
          NORMAL STRAINS           
           EXX -0.4169E-03 0.2029E-03 
           EYY -0.5070E-03-0.3830E-03 
           EZZ -0.6710E-03 0.1207E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ -0.1125E-09-0.6269E-18 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1-0.4169E-03 0.2029E-03 
           PE 2-0.5070E-03 0.1207E-03 
           PE 3-0.6710E-03-0.3830E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.2541E-03 0.5858E-03 
           PSE2 0.9013E-04 0.8212E-04 
           PSE3 0.1640E-03 0.5037E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-3                                                                          
            Z=  75.00  LAYER NO  1 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.1280E+03-0.1711E+03 
           SYY -0.1267E+03-0.5787E+02 
           SZZ -0.4531E+03-0.6650E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.8084E+01 0.2236E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1-0.1267E+03-0.5787E+02 
           PS 2-0.1278E+03-0.6650E+02 
           PS 3-0.4533E+03-0.1711E+03 
         THETA  0.7078E+03 0.2955E+03 
   DEV. STRESS  0.3266E+03 0.1132E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1633E+03 0.5661E+02 
           PSS2 0.5319E+00 0.4316E+01 
           PSS3 0.1628E+03 0.5230E+02 
          DISPLACEMENTS            
           UX   0.1063E-01-0.2957E-07 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.5437E+00 0.4673E+00 
          NORMAL STRAINS           
           EXX  0.2500E-03-0.4254E-03 
           EYY  0.2557E-03 0.8434E-04 
           EZZ -0.1214E-02 0.4548E-04 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.7279E-04 0.2013E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.2557E-03 0.8434E-04 
           PE 2 0.2509E-03 0.4548E-04 
           PE 3-0.1215E-02-0.4254E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1471E-02 0.5097E-03 
           PSE2 0.4789E-05 0.3886E-04 
           PSE3 0.1466E-02 0.4709E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-3                                                                          
            Z= 151.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.9212E+01-0.7754E+02 
           SYY  0.2918E+01 0.1009E+01 
           SZZ -0.2517E+03-0.1141E+03 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1677E+02 0.5102E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.2918E+01 0.1009E+01 
           PS 2-0.8058E+01-0.7754E+02 
           PS 3-0.2528E+03-0.1141E+03 
         THETA  0.2580E+03 0.1906E+03 
   DEV. STRESS  0.2557E+03 0.1151E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1279E+03 0.5754E+02 
           PSS2 0.5488E+01 0.3928E+02 
           PSS3 0.1224E+03 0.1826E+02 
          DISPLACEMENTS            
           UX  -0.7583E-03-0.1147E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.4684E+00 0.4582E+00 
          NORMAL STRAINS           
           EXX  0.1767E-03-0.1643E-03 
           EYY  0.2272E-03 0.1631E-03 
           EZZ -0.8340E-03-0.3166E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1398E-03 0.4254E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.2272E-03 0.1631E-03 
           PE 2 0.1815E-03-0.1643E-03 
           PE 3-0.8388E-03-0.3166E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.1066E-02 0.4797E-03 
           PSE2 0.4575E-04 0.3275E-03 
           PSE3 0.1020E-02 0.1522E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-3                                                                          
            Z= 250.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.7479E+01-0.1069E+02 
           SYY  0.2266E+02 0.2388E+02 
           SZZ -0.1160E+03-0.9421E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1915E+02 0.4702E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.2266E+02 0.2388E+02 
           PS 2 0.1038E+02-0.1069E+02 
           PS 3-0.1189E+03-0.9421E+02 
         THETA  0.8582E+02 0.8102E+02 
   DEV. STRESS  0.1415E+03 0.1181E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.7076E+02 0.5904E+02 
           PSS2 0.6140E+01 0.1729E+02 
           PSS3 0.6462E+02 0.4176E+02 
          DISPLACEMENTS            
           UX  -0.1093E-01-0.1775E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.4101E+00 0.4249E+00 
          NORMAL STRAINS           
           EXX  0.1027E-03 0.2297E-04 
           EYY  0.1660E-03 0.1671E-03 
           EZZ -0.4118E-03-0.3252E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1596E-03 0.3920E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1660E-03 0.1671E-03 
           PE 2 0.1148E-03 0.2297E-04 
           PE 3-0.4239E-03-0.3252E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.5899E-03 0.4922E-03 
           PSE2 0.5119E-04 0.1441E-03 
           PSE3 0.5387E-03 0.3481E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-3                                                                          
            Z= 349.00  LAYER NO  2 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.3396E+02 0.3002E+02 
           SYY  0.5269E+02 0.5602E+02 
           SZZ -0.6228E+02-0.6402E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1278E+02 0.2643E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.5269E+02 0.5602E+02 
           PS 2 0.3563E+02 0.3002E+02 
           PS 3-0.6395E+02-0.6402E+02 
         THETA -0.2438E+02-0.2202E+02 
   DEV. STRESS  0.1166E+03 0.1200E+03 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.5832E+02 0.6002E+02 
           PSS2 0.8532E+01 0.1300E+02 
           PSS3 0.4979E+02 0.4702E+02 
          DISPLACEMENTS            
           UX  -0.2036E-01-0.3037E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3777E+00 0.3951E+00 
          NORMAL STRAINS           
           EXX  0.1212E-03 0.1068E-03 
           EYY  0.1993E-03 0.2152E-03 
           EZZ -0.2799E-03-0.2852E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1065E-03 0.2204E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1993E-03 0.2152E-03 
           PE 2 0.1282E-03 0.1068E-03 
           PE 3-0.2869E-03-0.2852E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.4862E-03 0.5004E-03 
           PSE2 0.7113E-04 0.1084E-03 
           PSE3 0.4151E-03 0.3920E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-3                                                                          
            Z= 351.00  LAYER NO  3 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.5208E+00-0.2957E+01 
           SYY  0.8152E+01 0.9034E+01 
           SZZ -0.6172E+02-0.6356E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.1264E+02 0.3224E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.8152E+01 0.9034E+01 
           PS 2 0.1989E+01-0.2957E+01 
           PS 3-0.6423E+02-0.6356E+02 
         THETA  0.5409E+02 0.5749E+02 
   DEV. STRESS  0.7238E+02 0.7260E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.3619E+02 0.3630E+02 
           PSS2 0.3081E+01 0.5996E+01 
           PSS3 0.3311E+02 0.3030E+02 
          DISPLACEMENTS            
           UX  -0.2046E-01-0.3783E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3769E+00 0.3944E+00 
          NORMAL STRAINS           
           EXX  0.1216E-03 0.1076E-03 
           EYY  0.1997E-03 0.2155E-03 
           EZZ -0.4294E-03-0.4381E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.2277E-03 0.5807E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1997E-03 0.2155E-03 
           PE 2 0.1442E-03 0.1076E-03 
           PE 3-0.4520E-03-0.4381E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.6517E-03 0.6537E-03 
           PSE2 0.5549E-04 0.1080E-03 
           PSE3 0.5962E-03 0.5457E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-3                                                                          
            Z= 450.00  LAYER NO  3 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX  0.5144E+01 0.6266E+01 
           SYY  0.1095E+02 0.1212E+02 
           SZZ -0.4107E+02-0.4457E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.9396E+01 0.2264E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.1095E+02 0.1212E+02 
           PS 2 0.6981E+01 0.6266E+01 
           PS 3-0.4290E+02-0.4457E+02 
         THETA  0.2498E+02 0.2619E+02 
   DEV. STRESS  0.5385E+02 0.5670E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.2693E+02 0.2835E+02 
           PSS2 0.1983E+01 0.2927E+01 
           PSS3 0.2494E+02 0.2542E+02 
          DISPLACEMENTS            
           UX  -0.1999E-01-0.3591E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3410E+00 0.3563E+00 
          NORMAL STRAINS           
           EXX  0.1046E-03 0.1176E-03 
           EYY  0.1569E-03 0.1703E-03 
           EZZ -0.3115E-03-0.3402E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1692E-03 0.4078E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1569E-03 0.1703E-03 
           PE 2 0.1212E-03 0.1176E-03 
           PE 3-0.3280E-03-0.3402E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.4849E-03 0.5105E-03 
           PSE2 0.3571E-04 0.5272E-04 
           PSE3 0.4492E-03 0.4578E-03
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   ELSYM5  3/72 - 3,  ELASTIC LAYERED SYSTEM WITH ONE TO TEN NORMAL IDENTICAL CIRCULAR UNIFORM 
LOAD(S) 
   ELASTIC SYSTEM  1 - 4s-cm-3                                                                          
            Z= 551.00  LAYER NO  4 
            X=       0.00     175.00 
            Y=       0.00       0.00 
          NORMAL STRESSES          
           SXX -0.6604E+00 0.3538E-01 
           SYY  0.2067E+01 0.2349E+01 
           SZZ -0.2958E+02-0.3240E+02 
          SHEAR STRESSES           
           SXY  0.0000E+00 0.0000E+00 
           SXZ  0.5432E+01 0.1245E-03 
           SYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRESSES       
           PS 1 0.2067E+01 0.2349E+01 
           PS 2 0.3263E+00 0.3538E-01 
           PS 3-0.3057E+02-0.3240E+02 
         THETA  0.2817E+02 0.3001E+02 
   DEV. STRESS  0.3263E+02 0.3475E+02 
              (FOR THETA AND DEV. STRESS COMPRESSIVE IS POSITIVE (+)) 
          PRINCIPAL SHEAR STRESSES 
           PSS1 0.1632E+02 0.1737E+02 
           PSS2 0.8705E+00 0.1157E+01 
           PSS3 0.1545E+02 0.1622E+02 
          DISPLACEMENTS            
           UX  -0.2200E-01-0.4197E-06 
           UY   0.0000E+00 0.0000E+00 
           UZ   0.3122E+00 0.3245E+00 
          NORMAL STRAINS           
           EXX  0.1122E-03 0.1320E-03 
           EYY  0.1582E-03 0.1710E-03 
           EZZ -0.3761E-03-0.4156E-03 
          SHEAR STRAINS            
           EXY  0.0000E+00 0.0000E+00 
           EXZ  0.1834E-03 0.4205E-08 
           EYZ  0.0000E+00 0.0000E+00 
          PRINCIPAL STRAINS        
           PE 1 0.1582E-03 0.1710E-03 
           PE 2 0.1288E-03 0.1320E-03 
           PE 3-0.3927E-03-0.4156E-03 
          PRINCIPAL SHEAR STRAINS  
           PSE1 0.5509E-03 0.5866E-03 
           PSE2 0.2939E-04 0.3905E-04 
           PSE3 0.5216E-03 0.5475E-03 
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Volume da descarga 





Design Discharge Volume (Cuamba-Mandimba)
(B) (C) (D) (E) (F) (G)

 Rainfall
Intensity

(R24)

Point
Rainfall

Average
Intensity

(IT)

 Combined
Run-off

Coefficient
Peak Flow

（km2
） (km) (m/m) (h) (1/Year) （mm） (mm) (mm/h) (%) (m3/s)

0.31 0.17 2 75.7 22.423 110.25 148.33 10.0 1.3
0.31 0.17 5 97.9 37.827 110.25 250.22 11.0 2.4
0.31 0.17 10 111.4 49.480 110.25 327.31 12.0 3.4
0.31 0.17 20 123.5 61.133 110.25 404.39 13.4 4.7
0.31 0.17 50 138.2 76.537 110.25 506.29 19.0 8.3
0.31 0.17 100 148.7 88.190 110.25 583.37 20.0 10.0
0.05 0.17 2 75.7 22.423 118.00 158.75 10.0 0.2
0.05 0.17 5 97.9 37.827 118.00 267.81 11.0 0.4
0.05 0.17 10 111.4 49.480 118.00 350.30 12.0 0.6
0.05 0.17 20 123.5 61.133 118.00 432.80 13.4 0.8
0.05 0.17 50 138.2 76.537 118.00 541.86 19.0 1.4
0.05 0.17 100 148.7 88.190 118.00 624.36 20.0 1.7

0.93 0.17 2 75.7 22.423 105.22 141.56 10.0 3.7
0.93 0.17 5 97.9 37.827 105.22 238.81 11.0 6.8
0.93 0.17 10 111.4 49.480 105.22 312.38 12.0 9.7
0.93 0.17 20 123.5 61.133 105.22 385.94 13.4 13.4
0.93 0.17 50 138.2 76.537 105.22 483.19 19.0 23.7
0.93 0.17 100 148.7 88.190 105.22 556.76 20.0 28.8
2.39 1.8 0.005 0.80 2 75.7 37.795 106.45 50.17 10.0 3.3
2.39 1.8 0.005 0.80 5 97.9 63.760 106.45 84.63 11.0 6.2
2.39 1.8 0.005 0.80 10 111.4 83.401 106.45 110.70 12.0 8.8
2.39 1.8 0.005 0.80 20 123.5 103.043 106.45 136.78 13.4 12.2
2.39 1.8 0.005 0.80 50 138.2 129.008 106.45 171.24 19.0 21.6
2.39 1.8 0.005 0.80 100 148.7 148.649 106.45 197.31 20.0 26.2
0.38 0.17 2 75.7 22.423 109.34 147.11 10.0 1.6
0.38 0.17 5 97.9 37.827 109.34 248.17 11.0 2.9
0.38 0.17 10 111.4 49.480 109.34 324.62 12.0 4.1
0.38 0.17 20 123.5 61.133 109.34 401.07 13.4 5.7
0.38 0.17 50 138.2 76.537 109.34 502.13 19.0 10.1
0.38 0.17 100 148.7 88.190 109.34 578.58 20.0 12.2
4.26 2.8 0.007 1.00 2 75.7 39.973 104.53 41.70 10.0 4.9
4.26 2.8 0.007 1.00 5 97.9 67.435 104.53 70.35 11.0 9.2
4.26 2.8 0.007 1.00 10 111.4 88.208 104.53 92.02 12.0 13.1
4.26 2.8 0.007 1.00 20 123.5 108.982 104.53 113.69 13.4 18.0
4.26 2.8 0.007 1.00 50 138.2 136.443 104.53 142.34 19.0 32.0
4.26 2.8 0.007 1.00 100 148.7 157.217 104.53 164.01 20.0 38.8

3.40 2.6 0.010 0.83 2 75.7 38.107 104.91 48.28 10.0 4.6
3.40 2.6 0.010 0.83 5 97.9 64.286 104.91 81.45 11.0 8.5
3.40 2.6 0.010 0.83 10 111.4 84.090 104.91 106.54 12.0 12.1
3.40 2.6 0.010 0.83 20 123.5 103.894 104.91 131.64 13.4 16.7
3.40 2.6 0.010 0.83 50 138.2 130.073 104.91 164.80 19.0 29.6
3.40 2.6 0.010 0.83 100 148.7 149.877 104.91 189.90 20.0 35.9
0.54 0.17 2 75.7 22.423 107.75 144.97 10.0 2.2
0.54 0.17 5 97.9 37.827 107.75 244.56 11.0 4.0
0.54 0.17 10 111.4 49.480 107.75 319.89 12.0 5.8
0.54 0.17 20 123.5 61.133 107.75 395.23 13.4 7.9
0.54 0.17 50 138.2 76.537 107.75 494.82 19.0 14.1
0.54 0.17 100 148.7 88.190 107.75 570.16 20.0 17.1
1.37 0.17 2 75.7 22.423 103.36 139.05 10.0 5.3
1.37 0.17 5 97.9 37.827 103.36 234.58 11.0 9.8
1.37 0.17 10 111.4 49.480 103.36 306.85 12.0 14.0
1.37 0.17 20 123.5 61.133 103.36 379.11 13.4 19.3
1.37 0.17 50 138.2 76.537 103.36 474.64 19.0 34.3
1.37 0.17 100 148.7 88.190 103.36 546.90 20.0 41.6
1.32 0.17 2 75.7 22.423 103.54 139.30 10.0 5.1
1.32 0.17 5 97.9 37.827 103.54 234.99 11.0 9.5
1.32 0.17 10 111.4 49.480 103.54 307.38 12.0 13.5
1.32 0.17 20 123.5 61.133 103.54 379.77 13.4 18.7
1.32 0.17 50 138.2 76.537 103.54 475.47 19.0 33.1
1.32 0.17 100 148.7 88.190 103.54 547.86 20.0 40.2
2.52 0.75 0.004 0.45 2 75.7 32.032 104.06 74.90 10.0 5.2
2.52 0.75 0.004 0.45 5 97.9 54.037 104.06 126.36 11.0 9.7
2.52 0.75 0.004 0.45 10 111.4 70.684 104.06 165.29 12.0 13.9
2.52 0.75 0.004 0.45 20 123.5 87.330 104.06 204.21 13.4 19.2
2.52 0.75 0.004 0.45 50 138.2 109.336 104.06 255.67 19.0 34.0
2.52 0.75 0.004 0.45 100 148.7 125.982 104.06 294.60 20.0 41.2
0.62 0.17 2 75.7 22.423 107.12 144.11 10.0 2.5
0.62 0.17 5 97.9 37.827 107.12 243.12 11.0 4.6
0.62 0.17 10 111.4 49.480 107.12 318.01 12.0 6.6
0.62 0.17 20 123.5 61.133 107.12 392.90 13.4 9.1
0.62 0.17 50 138.2 76.537 107.12 491.91 19.0 16.1
0.62 0.17 100 148.7 88.190 107.12 566.80 20.0 19.5
3.02 0.4 0.023 0.14 2 75.7 20.787 98.73 145.54 10.0 12.2
3.02 0.4 0.023 0.14 5 97.9 35.067 98.73 245.53 11.0 22.7
3.02 0.4 0.023 0.14 10 111.4 45.869 98.73 321.17 12.0 32.3
3.02 0.4 0.023 0.14 20 123.5 56.672 98.73 396.80 13.4 44.6
3.02 0.4 0.023 0.14 50 138.2 70.952 98.73 496.79 19.0 79.2
3.02 0.4 0.023 0.14 100 148.7 81.755 98.73 572.43 20.0 96.0
1.18 0.17 2 75.7 22.423 104.08 140.03 10.0 4.6
1.18 0.17 5 97.9 37.827 104.08 236.22 11.0 8.5
1.18 0.17 10 111.4 49.480 104.08 308.99 12.0 12.2
1.18 0.17 20 123.5 61.133 104.08 381.77 13.4 16.8
1.18 0.17 50 138.2 76.537 104.08 477.96 19.0 29.8
1.18 0.17 100 148.7 88.190 104.08 550.73 20.0 36.1
1.55 0.17 2 75.7 22.423 102.75 138.24 10.0 6.0
1.55 0.17 5 97.9 37.827 102.75 233.21 11.0 11.0
1.55 0.17 10 111.4 49.480 102.75 305.05 12.0 15.8
1.55 0.17 20 123.5 61.133 102.75 376.90 13.4 21.7
1.55 0.17 50 138.2 76.537 102.75 471.87 19.0 38.6
1.55 0.17 100 148.7 88.190 102.75 543.71 20.0 46.8
1.85 0.17 2 75.7 22.423 101.88 137.06 10.0 7.0
1.85 0.17 5 97.9 37.827 101.88 231.22 11.0 13.1
1.85 0.17 10 111.4 49.480 101.88 302.45 12.0 18.7
1.85 0.17 20 123.5 61.133 101.88 373.68 13.4 25.7
1.85 0.17 50 138.2 76.537 101.88 467.85 19.0 45.7
1.85 0.17 100 148.7 88.190 101.88 539.08 20.0 55.4
21.89 5.08 0.010 1.37 2 75.7 43.062 97.50 30.56 10.0 18.6
21.89 5.08 0.010 1.37 5 97.9 72.646 97.50 51.55 11.0 34.5
21.89 5.08 0.010 1.37 10 111.4 95.025 97.50 67.43 12.0 49.2
21.89 5.08 0.010 1.37 20 123.5 117.404 97.50 83.31 13.4 67.9
21.89 5.08 0.010 1.37 50 138.2 146.988 97.50 104.30 19.0 120.5
21.89 5.08 0.010 1.37 100 148.7 169.367 97.50 120.19 20.0 146.2
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Design Discharge Volume (Cuamba-Mandimba)
(B) (C) (D) (E) (F) (G)

 Rainfall
Intensity

(R24)

Point
Rainfall

Average
Intensity

(IT)

 Combined
Run-off

Coefficient
Peak Flow

（km2
） (km) (m/m) (h) (1/Year) （mm） (mm) (mm/h) (%) (m3/s)

No.
Area

Reduction
Factor
(ARFT)

Bridge
Name

Catchment Area
(A)

River
Length

Return
Perido

Flood
Concentration

Time (Tc)

Slope

(A)

0.12 0.17 2 75.7 22.423 114.33 153.82 10.0 0.5
0.12 0.17 5 97.9 37.827 114.33 259.49 11.0 1.0
0.12 0.17 10 111.4 49.480 114.33 339.43 12.0 1.4
0.12 0.17 20 123.5 61.133 114.33 419.37 13.4 1.9
0.12 0.17 50 138.2 76.537 114.33 525.04 19.0 3.3
0.12 0.17 100 148.7 88.190 114.33 604.98 20.0 4.0
12.00 6.45 0.009 1.75 2 75.7 45.401 101.55 26.42 10.0 8.8
12.00 6.45 0.009 1.75 5 97.9 76.591 101.55 44.57 11.0 16.3
12.00 6.45 0.009 1.75 10 111.4 100.186 101.55 58.30 12.0 23.3
12.00 6.45 0.009 1.75 20 123.5 123.780 101.55 72.03 13.4 32.2
12.00 6.45 0.009 1.75 50 138.2 154.971 101.55 90.18 19.0 57.1
12.00 6.45 0.009 1.75 100 148.7 178.565 101.55 103.91 20.0 69.3
1.18 0.17 2 75.7 22.423 104.08 140.03 10.0 4.6
1.18 0.17 5 97.9 37.827 104.08 236.22 11.0 8.5
1.18 0.17 10 111.4 49.480 104.08 308.99 12.0 12.2
1.18 0.17 20 123.5 61.133 104.08 381.77 13.4 16.8
1.18 0.17 50 138.2 76.537 104.08 477.96 19.0 29.8
1.18 0.17 100 148.7 88.190 104.08 550.73 20.0 36.1
0.61 0.17 2 75.7 22.423 107.19 144.21 10.0 2.4
0.61 0.17 5 97.9 37.827 107.19 243.29 11.0 4.5
0.61 0.17 10 111.4 49.480 107.19 318.23 12.0 6.5
0.61 0.17 20 123.5 61.133 107.19 393.18 13.4 8.9
0.61 0.17 50 138.2 76.537 107.19 492.25 19.0 15.8
0.61 0.17 100 148.7 88.190 107.19 567.20 20.0 19.2
93.10 10.05 0.004 3.15 2 75.7 51.168 93.03 15.13 10.0 39.1
93.10 10.05 0.004 3.15 5 97.9 86.320 93.03 25.53 11.0 72.6
93.10 10.05 0.004 3.15 10 111.4 112.911 93.03 33.39 12.0 103.6
93.10 10.05 0.004 3.15 20 123.5 139.502 93.03 41.25 13.4 143.0
93.10 10.05 0.004 3.15 50 138.2 174.654 93.03 51.65 19.0 253.8
93.10 10.05 0.004 3.15 100 148.7 201.245 93.03 59.51 20.0 307.8
0.22 0.17 2 75.7 22.423 111.75 150.35 10.0 0.9
0.22 0.17 5 97.9 37.827 111.75 253.63 11.0 1.7
0.22 0.17 10 111.4 49.480 111.75 331.77 12.0 2.4
0.22 0.17 20 123.5 61.133 111.75 409.90 13.4 3.4
0.22 0.17 50 138.2 76.537 111.75 513.18 19.0 6.0
0.22 0.17 100 148.7 88.190 111.75 591.32 20.0 7.2
0.20 0.17 2 75.7 22.423 112.16 150.90 10.0 0.8
0.20 0.17 5 97.9 37.827 112.16 254.57 11.0 1.6
0.20 0.17 10 111.4 49.480 112.16 332.99 12.0 2.2
0.20 0.17 20 123.5 61.133 112.16 411.41 13.4 3.1
0.20 0.17 50 138.2 76.537 112.16 515.08 19.0 5.4
0.20 0.17 100 148.7 88.190 112.16 593.50 20.0 6.6
15.88 3.5 0.010 1.03 2 75.7 40.195 98.01 38.43 10.0 17.0
15.88 3.5 0.010 1.03 5 97.9 67.809 98.01 64.84 11.0 31.5
15.88 3.5 0.010 1.03 10 111.4 88.698 98.01 84.81 12.0 44.9
15.88 3.5 0.010 1.03 20 123.5 109.587 98.01 104.79 13.4 61.9
15.88 3.5 0.010 1.03 50 138.2 137.201 98.01 131.19 19.0 110.0
15.88 3.5 0.010 1.03 100 148.7 158.090 98.01 151.16 20.0 133.4
1.62 0.17 2 75.7 22.423 102.54 137.95 10.0 6.2
1.62 0.17 5 97.9 37.827 102.54 232.72 11.0 11.5
1.62 0.17 10 111.4 49.480 102.54 304.41 12.0 16.4
1.62 0.17 20 123.5 61.133 102.54 376.10 13.4 22.7
1.62 0.17 50 138.2 76.537 102.54 470.87 19.0 40.3
1.62 0.17 100 148.7 88.190 102.54 542.56 20.0 48.8
2.32 1.0 0.014 0.34 2 75.7 29.484 103.49 88.96 10.0 5.7
2.32 1.0 0.014 0.34 5 97.9 49.740 103.49 150.08 11.0 10.6
2.32 1.0 0.014 0.34 10 111.4 65.063 103.49 196.31 12.0 15.2
2.32 1.0 0.014 0.34 20 123.5 80.385 103.49 242.54 13.4 20.9
2.32 1.0 0.014 0.34 50 138.2 100.641 103.49 303.66 19.0 37.2
2.32 1.0 0.014 0.34 100 148.7 115.964 103.49 349.89 20.0 45.1
0.25 0.17 2 75.7 22.423 111.19 149.60 10.0 1.0
0.25 0.17 5 97.9 37.827 111.19 252.37 11.0 1.9
0.25 0.17 10 111.4 49.480 111.19 330.11 12.0 2.8
0.25 0.17 20 123.5 61.133 111.19 407.86 13.4 3.8
0.25 0.17 50 138.2 76.537 111.19 510.63 19.0 6.7
0.25 0.17 100 148.7 88.190 111.19 588.38 20.0 8.2
0.10 0.17 2 75.7 22.423 115.09 154.84 10.0 0.4
0.10 0.17 5 97.9 37.827 115.09 261.22 11.0 0.8
0.10 0.17 10 111.4 49.480 115.09 341.69 12.0 1.1
0.10 0.17 20 123.5 61.133 115.09 422.16 13.4 1.6
0.10 0.17 50 138.2 76.537 115.09 528.53 19.0 2.8
0.10 0.17 100 148.7 88.190 115.09 609.00 20.0 3.4
3.92 0.7 0.025 0.20 2 75.7 24.108 98.72 120.21 10.0 13.1
3.92 0.7 0.025 0.20 5 97.9 40.671 98.72 202.79 11.0 24.3
3.92 0.7 0.025 0.20 10 111.4 53.199 98.72 265.26 12.0 34.7
3.92 0.7 0.025 0.20 20 123.5 65.728 98.72 327.73 13.4 47.8
3.92 0.7 0.025 0.20 50 138.2 82.291 98.72 410.31 19.0 84.9
3.92 0.7 0.025 0.20 100 148.7 94.819 98.72 472.78 20.0 103.0
2.13 0.8 0.017 0.25 2 75.7 26.507 102.77 107.67 10.0 6.4
2.13 0.8 0.017 0.25 5 97.9 44.717 102.77 181.63 11.0 11.8
2.13 0.8 0.017 0.25 10 111.4 58.492 102.77 237.59 12.0 16.9
2.13 0.8 0.017 0.25 20 123.5 72.267 102.77 293.54 13.4 23.3
2.13 0.8 0.017 0.25 50 138.2 90.477 102.77 367.51 19.0 41.3
2.13 0.8 0.017 0.25 100 148.7 104.252 102.77 423.46 20.0 50.1
2.79 1.5 0.015 0.46 2 75.7 32.377 103.70 72.83 10.0 5.6
2.79 1.5 0.015 0.46 5 97.9 54.620 103.70 122.86 11.0 10.5
2.79 1.5 0.015 0.46 10 111.4 71.446 103.70 160.71 12.0 14.9
2.79 1.5 0.015 0.46 20 123.5 88.273 103.70 198.56 13.4 20.6
2.79 1.5 0.015 0.46 50 138.2 110.515 103.70 248.59 19.0 36.6
2.79 1.5 0.015 0.46 100 148.7 127.342 103.70 286.44 20.0 44.4
0.68 0.17 2 75.7 22.423 106.69 143.54 10.0 2.7
0.68 0.17 5 97.9 37.827 106.69 242.14 11.0 5.0
0.68 0.17 10 111.4 49.480 106.69 316.74 12.0 7.2
0.68 0.17 20 123.5 61.133 106.69 391.33 13.4 9.9
0.68 0.17 50 138.2 76.537 106.69 489.94 19.0 17.6
0.68 0.17 100 148.7 88.190 106.69 564.54 20.0 21.3
2.65 1.8 0.016 0.52 2 75.7 33.518 104.38 67.54 10.0 5.0
2.65 1.8 0.016 0.52 5 97.9 56.544 104.38 113.94 11.0 9.2
2.65 1.8 0.016 0.52 10 111.4 73.963 104.38 149.04 12.0 13.2
2.65 1.8 0.016 0.52 20 123.5 91.382 104.38 184.14 13.4 18.2
2.65 1.8 0.016 0.52 50 138.2 114.409 104.38 230.54 19.0 32.2
2.65 1.8 0.016 0.52 100 148.7 131.828 104.38 265.64 20.0 39.1
2.15 0.8 0.051 0.18 2 75.7 22.900 101.31 132.58 10.0 7.9
2.15 0.8 0.051 0.18 5 97.9 38.632 101.31 223.66 11.0 14.7
2.15 0.8 0.051 0.18 10 111.4 50.533 101.31 292.56 12.0 21.0
2.15 0.8 0.051 0.18 20 123.5 62.434 101.31 361.45 13.4 28.9
2.15 0.8 0.051 0.18 50 138.2 78.167 101.31 452.53 19.0 51.4
2.15 0.8 0.051 0.18 100 148.7 90.068 101.31 521.43 20.0 62.3
4.25 0.8 0.005 0.43 2 75.7 31.696 101.36 74.71 10.0 8.8
4.25 0.8 0.005 0.43 5 97.9 53.471 101.36 126.04 11.0 16.4
4.25 0.8 0.005 0.43 10 111.4 69.943 101.36 164.87 12.0 23.4
4.25 0.8 0.005 0.43 20 123.5 86.416 101.36 203.70 13.4 32.2
4.25 0.8 0.005 0.43 50 138.2 108.191 101.36 255.02 19.0 57.2
4.25 0.8 0.005 0.43 100 148.7 124.663 101.36 293.85 20.0 69.4
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Design Discharge Volume (Cuamba-Mandimba)
(B) (C) (D) (E) (F) (G)

 Rainfall
Intensity

(R24)

Point
Rainfall

Average
Intensity

(IT)

 Combined
Run-off

Coefficient
Peak Flow

（km2
） (km) (m/m) (h) (1/Year) （mm） (mm) (mm/h) (%) (m3/s)

No.
Area

Reduction
Factor
(ARFT)

Bridge
Name

Catchment Area
(A)

River
Length

Return
Perido

Flood
Concentration

Time (Tc)

Slope

(A)

1.59 0.17 2 75.7 22.423 102.63 138.07 10.0 6.1
1.59 0.17 5 97.9 37.827 102.63 232.93 11.0 11.3
1.59 0.17 10 111.4 49.480 102.63 304.68 12.0 16.1
1.59 0.17 20 123.5 61.133 102.63 376.44 13.4 22.3
1.59 0.17 50 138.2 76.537 102.63 471.29 19.0 39.5
1.59 0.17 100 148.7 88.190 102.63 543.04 20.0 48.0
3.50 1.8 0.001 1.87 2 75.7 46.073 107.69 26.55 10.0 2.6
3.50 1.8 0.001 1.87 5 97.9 77.724 107.69 44.79 11.0 4.8
3.50 1.8 0.001 1.87 10 111.4 101.668 107.69 58.58 12.0 6.8
3.50 1.8 0.001 1.87 20 123.5 125.612 107.69 72.38 13.4 9.4
3.50 1.8 0.001 1.87 50 138.2 157.263 107.69 90.62 19.0 16.7
3.50 1.8 0.001 1.87 100 148.7 181.207 107.69 104.41 20.0 20.3
0.16 0.17 2 75.7 22.423 113.12 152.19 10.0 0.7
0.16 0.17 5 97.9 37.827 113.12 256.74 11.0 1.3
0.16 0.17 10 111.4 49.480 113.12 335.83 12.0 1.8
0.16 0.17 20 123.5 61.133 113.12 414.91 13.4 2.5
0.16 0.17 50 138.2 76.537 113.12 519.47 19.0 4.4
0.16 0.17 100 148.7 88.190 113.12 598.55 20.0 5.3
18.38 3.5 0.006 1.23 2 75.7 41.939 97.96 33.54 10.0 17.1
18.38 3.5 0.006 1.23 5 97.9 70.751 97.96 56.58 11.0 31.8
18.38 3.5 0.006 1.23 10 111.4 92.547 97.96 74.01 12.0 45.3
18.38 3.5 0.006 1.23 20 123.5 114.342 97.96 91.44 13.4 62.6
18.38 3.5 0.006 1.23 50 138.2 143.154 97.96 114.48 19.0 111.0
18.38 3.5 0.006 1.23 100 148.7 164.950 97.96 131.91 20.0 134.7
3.99 1.1 0.010 0.42 2 75.7 31.466 101.58 76.11 10.0 8.4
3.99 1.1 0.010 0.42 5 97.9 53.083 101.58 128.39 11.0 15.7
3.99 1.1 0.010 0.42 10 111.4 69.435 101.58 167.94 12.0 22.3
3.99 1.1 0.010 0.42 20 123.5 85.788 101.58 207.49 13.4 30.8
3.99 1.1 0.010 0.42 50 138.2 107.405 101.58 259.78 19.0 54.7
3.99 1.1 0.010 0.42 100 148.7 123.757 101.58 299.33 20.0 66.4
0.48 0.17 2 75.7 22.423 108.29 145.69 10.0 1.9
0.48 0.17 5 97.9 37.827 108.29 245.78 11.0 3.6
0.48 0.17 10 111.4 49.480 108.29 321.49 12.0 5.1
0.48 0.17 20 123.5 61.133 108.29 397.20 13.4 7.1
0.48 0.17 50 138.2 76.537 108.29 497.29 19.0 12.6
0.48 0.17 100 148.7 88.190 108.29 573.00 20.0 15.3
0.21 0.17 2 75.7 22.423 111.95 150.62 10.0 0.9
0.21 0.17 5 97.9 37.827 111.95 254.09 11.0 1.6
0.21 0.17 10 111.4 49.480 111.95 332.36 12.0 2.3
0.21 0.17 20 123.5 61.133 111.95 410.64 13.4 3.2
0.21 0.17 50 138.2 76.537 111.95 514.11 19.0 5.7
0.21 0.17 100 148.7 88.190 111.95 592.38 20.0 6.9
0.47 0.17 2 75.7 22.423 108.38 145.82 10.0 1.9
0.47 0.17 5 97.9 37.827 108.38 245.99 11.0 3.5
0.47 0.17 10 111.4 49.480 108.38 321.77 12.0 5.0
0.47 0.17 20 123.5 61.133 108.38 397.55 13.4 7.0
0.47 0.17 50 138.2 76.537 108.38 497.73 19.0 12.3
0.47 0.17 100 148.7 88.190 108.38 573.51 20.0 15.0

0.10 0.17 2 75.7 22.423 115.09 154.84 10.0 0.4
0.10 0.17 5 97.9 37.827 115.09 261.22 11.0 0.8
0.10 0.17 10 111.4 49.480 115.09 341.69 12.0 1.1
0.10 0.17 20 123.5 61.133 115.09 422.16 13.4 1.6
0.10 0.17 50 138.2 76.537 115.09 528.53 19.0 2.8
0.10 0.17 100 148.7 88.190 115.09 609.00 20.0 3.4
0.47 0.17 2 75.7 22.423 108.38 145.82 10.0 1.9
0.47 0.17 5 97.9 37.827 108.38 245.99 11.0 3.5
0.47 0.17 10 111.4 49.480 108.38 321.77 12.0 5.0
0.47 0.17 20 123.5 61.133 108.38 397.55 13.4 7.0
0.47 0.17 50 138.2 76.537 108.38 497.73 19.0 12.3
0.47 0.17 100 148.7 88.190 108.38 573.51 20.0 15.0
6.91 4.21 0.012 1.09 2 75.7 40.788 102.49 38.39 10.0 7.4
6.91 4.21 0.012 1.09 5 97.9 68.809 102.49 64.76 11.0 13.7
6.91 4.21 0.012 1.09 10 111.4 90.006 102.49 84.71 12.0 19.5
6.91 4.21 0.012 1.09 20 123.5 111.203 102.49 104.66 13.4 26.9
6.91 4.21 0.012 1.09 50 138.2 139.224 102.49 131.03 19.0 47.8
6.91 4.21 0.012 1.09 100 148.7 160.421 102.49 150.98 20.0 58.0
12.50 2.56 0.012 0.76 2 75.7 37.243 98.05 48.17 10.0 16.7
12.50 2.56 0.012 0.76 5 97.9 62.828 98.05 81.27 11.0 31.0
12.50 2.56 0.012 0.76 10 111.4 82.183 98.05 106.31 12.0 44.3
12.50 2.56 0.012 0.76 20 123.5 101.538 98.05 131.34 13.4 61.1
12.50 2.56 0.012 0.76 50 138.2 127.123 98.05 164.44 19.0 108.5
12.50 2.56 0.012 0.76 100 148.7 146.478 98.05 189.47 20.0 131.6
0.26 0.17 2 75.7 22.423 111.02 149.37 10.0 1.1
0.26 0.17 5 97.9 37.827 111.02 251.98 11.0 2.0
0.26 0.17 10 111.4 49.480 111.02 329.61 12.0 2.9
0.26 0.17 20 123.5 61.133 111.02 407.23 13.4 3.9
0.26 0.17 50 138.2 76.537 111.02 509.84 19.0 7.0
0.26 0.17 100 148.7 88.190 111.02 587.47 20.0 8.5
1.12 1.88 0.016 0.53 2 75.7 33.742 108.48 69.06 10.0 2.1
1.12 1.88 0.016 0.53 5 97.9 56.922 108.48 116.50 11.0 4.0
1.12 1.88 0.016 0.53 10 111.4 74.458 108.48 152.39 12.0 5.7
1.12 1.88 0.016 0.53 20 123.5 91.993 108.48 188.28 13.4 7.8
1.12 1.88 0.016 0.53 50 138.2 115.174 108.48 235.73 19.0 13.9
1.12 1.88 0.016 0.53 100 148.7 132.709 108.48 271.62 20.0 16.9

0.20 0.17 2 75.7 22.423 112.16 150.90 10.0 0.8
0.20 0.17 5 97.9 37.827 112.16 254.57 11.0 1.6
0.20 0.17 10 111.4 49.480 112.16 332.99 12.0 2.2
0.20 0.17 20 123.5 61.133 112.16 411.41 13.4 3.1
0.20 0.17 50 138.2 76.537 112.16 515.08 19.0 5.4
0.20 0.17 100 148.7 88.190 112.16 593.50 20.0 6.6
0.47 0.17 2 75.7 22.423 108.38 145.82 10.0 1.9
0.47 0.17 5 97.9 37.827 108.38 245.99 11.0 3.5
0.47 0.17 10 111.4 49.480 108.38 321.77 12.0 5.0
0.47 0.17 20 123.5 61.133 108.38 397.55 13.4 7.0
0.47 0.17 50 138.2 76.537 108.38 497.73 19.0 12.3
0.47 0.17 100 148.7 88.190 108.38 573.51 20.0 15.0
2.74 0.8 0.006 0.39 2 75.7 30.841 103.20 80.78 10.0 6.1
2.74 0.8 0.006 0.39 5 97.9 52.028 103.20 136.27 11.0 11.4
2.74 0.8 0.006 0.39 10 111.4 68.056 103.20 178.26 12.0 16.3
2.74 0.8 0.006 0.39 20 123.5 84.083 103.20 220.24 13.4 22.5
2.74 0.8 0.006 0.39 50 138.2 105.271 103.20 275.73 19.0 39.9
2.74 0.8 0.006 0.39 100 148.7 121.298 103.20 317.71 20.0 48.4
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Design Discharge Volume (Cuamba-Mandimba)
(B) (C) (D) (E) (F) (G)

 Rainfall
Intensity

(R24)

Point
Rainfall

Average
Intensity

(IT)

 Combined
Run-off

Coefficient
Peak Flow

（km2
） (km) (m/m) (h) (1/Year) （mm） (mm) (mm/h) (%) (m3/s)

No.
Area

Reduction
Factor
(ARFT)

Bridge
Name

Catchment Area
(A)

River
Length

Return
Perido

Flood
Concentration

Time (Tc)

Slope

(A)

47.17 15.0 0.006 3.91 2 75.7 53.297 97.69 13.31 10.0 17.4
47.17 15.0 0.006 3.91 5 97.9 89.912 97.69 22.46 11.0 32.4
47.17 15.0 0.006 3.91 10 111.4 117.610 97.69 29.38 12.0 46.2
47.17 15.0 0.006 3.91 20 123.5 145.308 97.69 36.30 13.4 63.7
47.17 15.0 0.006 3.91 50 138.2 181.923 97.69 45.44 19.0 113.1
47.17 15.0 0.006 3.91 100 148.7 209.621 97.69 52.36 20.0 137.2
1.20 0.17 2 75.7 22.423 104.00 139.92 10.0 4.7
1.20 0.17 5 97.9 37.827 104.00 236.04 11.0 8.7
1.20 0.17 10 111.4 49.480 104.00 308.75 12.0 12.4
1.20 0.17 20 123.5 61.133 104.00 381.47 13.4 17.0
1.20 0.17 50 138.2 76.537 104.00 477.59 19.0 30.2
1.20 0.17 100 148.7 88.190 104.00 550.30 20.0 36.7
0.49 0.17 2 75.7 22.423 108.20 145.56 10.0 2.0
0.49 0.17 5 97.9 37.827 108.20 245.56 11.0 3.7
0.49 0.17 10 111.4 49.480 108.20 321.21 12.0 5.2
0.49 0.17 20 123.5 61.133 108.20 396.86 13.4 7.2
0.49 0.17 50 138.2 76.537 108.20 496.86 19.0 12.8
0.49 0.17 100 148.7 88.190 108.20 572.51 20.0 15.6

300.10 29.6 0.008 5.90 2 75.7 57.312 88.98 8.65 10.0 72.1
300.10 29.6 0.008 5.90 5 97.9 96.685 88.98 14.59 11.0 133.8
300.10 29.6 0.008 5.90 10 111.4 126.469 88.98 19.09 12.0 190.9
300.10 29.6 0.008 5.90 20 123.5 156.254 88.98 23.58 13.4 263.4
300.10 29.6 0.008 5.90 50 138.2 195.626 88.98 29.53 19.0 467.7
300.10 29.6 0.008 5.90 100 148.7 225.411 88.98 34.02 20.0 567.2
0.58 0.17 2 75.7 22.423 107.42 144.53 10.0 2.3
0.58 0.17 5 97.9 37.827 107.42 243.81 11.0 4.3
0.58 0.17 10 111.4 49.480 107.42 318.92 12.0 6.2
0.58 0.17 20 123.5 61.133 107.42 394.03 13.4 8.5
0.58 0.17 50 138.2 76.537 107.42 493.32 19.0 15.1
0.58 0.17 100 148.7 88.190 107.42 568.43 20.0 18.3
0.07 0.17 2 75.7 22.423 116.56 156.81 10.0 0.3
0.07 0.17 5 97.9 37.827 116.56 264.54 11.0 0.6
0.07 0.17 10 111.4 49.480 116.56 346.04 12.0 0.8
0.07 0.17 20 123.5 61.133 116.56 427.53 13.4 1.1
0.07 0.17 50 138.2 76.537 116.56 535.26 19.0 2.0
0.07 0.17 100 148.7 88.190 116.56 616.75 20.0 2.4
1.19 0.17 2 75.7 22.423 104.04 139.97 10.0 4.6
1.19 0.17 5 97.9 37.827 104.04 236.13 11.0 8.6
1.19 0.17 10 111.4 49.480 104.04 308.87 12.0 12.3
1.19 0.17 20 123.5 61.133 104.04 381.62 13.4 16.9
1.19 0.17 50 138.2 76.537 104.04 477.78 19.0 30.0
1.19 0.17 100 148.7 88.190 104.04 550.52 20.0 36.4
1.58 0.17 2 75.7 22.423 102.66 138.11 10.0 6.1
1.58 0.17 5 97.9 37.827 102.66 233.00 11.0 11.2
1.58 0.17 10 111.4 49.480 102.66 304.77 12.0 16.1
1.58 0.17 20 123.5 61.133 102.66 376.55 13.4 22.1
1.58 0.17 50 138.2 76.537 102.66 471.43 19.0 39.3
1.58 0.17 100 148.7 88.190 102.66 543.21 20.0 47.7
0.54 0.17 2 75.7 22.423 107.75 144.97 10.0 2.2
0.54 0.17 5 97.9 37.827 107.75 244.56 11.0 4.0
0.54 0.17 10 111.4 49.480 107.75 319.89 12.0 5.8
0.54 0.17 20 123.5 61.133 107.75 395.23 13.4 7.9
0.54 0.17 50 138.2 76.537 107.75 494.82 19.0 14.1
0.54 0.17 100 148.7 88.190 107.75 570.16 20.0 17.1
4.78 1.7 0.010 0.59 2 75.7 34.758 101.97 60.28 10.0 8.0
4.78 1.7 0.010 0.59 5 97.9 58.637 101.97 101.69 11.0 14.9
4.78 1.7 0.010 0.59 10 111.4 76.700 101.97 133.01 12.0 21.2
4.78 1.7 0.010 0.59 20 123.5 94.763 101.97 164.34 13.4 29.2
4.78 1.7 0.010 0.59 50 138.2 118.642 101.97 205.75 19.0 51.9
4.78 1.7 0.010 0.59 100 148.7 136.705 101.97 237.08 20.0 63.0
0.09 0.17 2 75.7 22.423 115.53 155.43 10.0 0.4
0.09 0.17 5 97.9 37.827 115.53 262.21 11.0 0.7
0.09 0.17 10 111.4 49.480 115.53 342.98 12.0 1.0
0.09 0.17 20 123.5 61.133 115.53 423.75 13.4 1.4
0.09 0.17 50 138.2 76.537 115.53 530.53 19.0 2.5
0.09 0.17 100 148.7 88.190 115.53 611.31 20.0 3.1
1.65 0.17 2 75.7 22.423 102.44 137.83 10.0 6.3
1.65 0.17 5 97.9 37.827 102.44 232.51 11.0 11.7
1.65 0.17 10 111.4 49.480 102.44 304.14 12.0 16.7
1.65 0.17 20 123.5 61.133 102.44 375.77 13.4 23.1
1.65 0.17 50 138.2 76.537 102.44 470.45 19.0 41.0
1.65 0.17 100 148.7 88.190 102.44 542.08 20.0 49.7
2.59 2.0 0.013 0.61 2 75.7 35.133 105.09 60.43 10.0 4.3
2.59 2.0 0.013 0.61 5 97.9 59.270 105.09 101.95 11.0 8.1
2.59 2.0 0.013 0.61 10 111.4 77.528 105.09 133.35 12.0 11.5
2.59 2.0 0.013 0.61 20 123.5 95.787 105.09 164.76 13.4 15.9
2.59 2.0 0.013 0.61 50 138.2 119.923 105.09 206.27 19.0 28.2
2.59 2.0 0.013 0.61 100 148.7 138.182 105.09 237.68 20.0 34.2
67.40 17.09 0.009 3.65 2 75.7 52.632 95.48 13.75 10.0 25.7
67.40 17.09 0.009 3.65 5 97.9 88.790 95.48 23.20 11.0 47.8
67.40 17.09 0.009 3.65 10 111.4 116.143 95.48 30.35 12.0 68.2
67.40 17.09 0.009 3.65 20 123.5 143.495 95.48 37.50 13.4 94.1
67.40 17.09 0.009 3.65 50 138.2 179.653 95.48 46.95 19.0 167.0
67.40 17.09 0.009 3.65 100 148.7 207.006 95.48 54.09 20.0 202.5
0.40 0.17 2 75.7 22.423 109.11 146.80 10.0 1.6
0.40 0.17 5 97.9 37.827 109.11 247.65 11.0 3.0
0.40 0.17 10 111.4 49.480 109.11 323.93 12.0 4.3
0.40 0.17 20 123.5 61.133 109.11 400.22 13.4 6.0
0.40 0.17 50 138.2 76.537 109.11 501.07 19.0 10.6
0.40 0.17 100 148.7 88.190 109.11 577.36 20.0 12.8
44.20 17.2 0.012 3.23 2 75.7 51.438 97.26 15.47 26.3 49.9
44.20 17.2 0.012 3.23 5 97.9 86.775 97.26 26.10 28.0 89.7
44.20 17.2 0.012 3.23 10 111.4 113.507 97.26 34.14 29.8 124.7
44.20 17.2 0.012 3.23 20 123.5 140.238 97.26 42.18 31.5 163.1
44.20 17.2 0.012 3.23 50 138.2 175.575 97.26 52.80 33.3 215.6
44.20 17.2 0.012 3.23 100 148.7 202.307 97.26 60.84 35.0 261.5
0.38 0.17 2 75.7 22.423 109.34 147.11 10.0 1.6
0.38 0.17 5 97.9 37.827 109.34 248.17 11.0 2.9
0.38 0.17 10 111.4 49.480 109.34 324.62 12.0 4.1
0.38 0.17 20 123.5 61.133 109.34 401.07 13.4 5.7
0.38 0.17 50 138.2 76.537 109.34 502.13 19.0 10.1
0.38 0.17 100 148.7 88.190 109.34 578.58 20.0 12.2
8.01 6.4 0.008 1.77 2 75.7 45.524 103.59 26.69 26.3 15.6
8.01 6.4 0.008 1.77 5 97.9 76.798 103.59 45.02 28.0 28.0
8.01 6.4 0.008 1.77 10 111.4 100.456 103.59 58.89 29.8 39.0
8.01 6.4 0.008 1.77 20 123.5 124.115 103.59 72.76 31.5 51.0
8.01 6.4 0.008 1.77 50 138.2 155.389 103.59 91.09 33.3 67.4
8.01 6.4 0.008 1.77 100 148.7 179.047 103.59 104.96 35.0 81.7
8.51 3.6 0.018 0.83 2 75.7 38.178 100.42 45.97 26.3 28.5
8.51 3.6 0.018 0.83 5 97.9 64.405 100.42 77.55 28.0 51.3
8.51 3.6 0.018 0.83 10 111.4 84.246 100.42 101.44 29.8 71.3
8.51 3.6 0.018 0.83 20 123.5 104.087 100.42 125.33 31.5 93.3
8.51 3.6 0.018 0.83 50 138.2 130.314 100.42 156.91 33.3 123.3
8.51 3.6 0.018 0.83 100 148.7 150.155 100.42 180.80 35.0 149.6

73

74

61

62

63

64

65

66

67

68

60

70

71

72

69

58

59

Lussangassi

Ngolua

Ngame II

75

76
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Apêndice -G 

Plano de drenagem 





Drainage Inventory Sheet (1) Appendix-1

New Drainage Schedule for Cuamba-Mandimba Road

Volume
(m3/s)

Capacity
(m3/s)

H (m) W (m)

1 0+98 1.64 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
2 0+180 0.70 0.8 1 2.21 0.43 0.24 0.013 0.01 1.29
3 0+437 Muanda -
4 0+540 0.6 0.09 0.8 1 2.21 0.43 0.24 0.013 0.01 1.29 1.29
5 1+445 6.28 1.5 1.5 1 2.25 0.50 0.02 0.01 9.45
6 2+442 0.70 0.8 1 2.21 0.43 0.24 0.013 0.01 1.29
7 2+449 1.64 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
8 3+441 8.8 6.19 1.2 3 2.21 0.97 0.37 0.013 0.01 11.43 11.43
9 4+370 4.1 6.19 1.2 3 2.21 0.97 0.37 0.013 0.01 11.43 11.43
10 5+332 13.1 6.55 1.2 4 2.21 0.97 0.37 0.013 0.01 15.24 15.24
11 8+72 Ningare -
12 8+181 2.06 1.5 1.5 1 2.25 0.50 0.02 0.01 9.45
13 8+354 2.06 1.5 1.5 1 2.25 0.50 0.02 0.01 9.45
14 9+391 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
15 11+629 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
16 14+403 0.70 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
17 14+811 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
18 16+39 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
19 17+444 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
20 17+517 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
21 17+664 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
22 18+26 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
23 18+512 0.49 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
24 18+824 2.06 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
25 20+582 0.70 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
26 20+877 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
27 22+619 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
28 24+265 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
29 24+549 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
30 25+47 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
31 - 0.00 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
32 - 0.00 1.5 1.5 1 2.25 0.50 0.02 0.01 9.45
33 - 0.00 1.5 1.5 1 2.25 0.50 0.02 0.01 9.45
34 - 0.00 1.5 1.5 1 2.25 0.50 0.02 0.01 9.45
35 - 0.00 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
36 30+772 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
37 32+298 2.06 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
38 34+99 0.20 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
39 36+782 2.06 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
40 37+948 2.06 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
41 38+469 2.06 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
42 39+184 2.06 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
43 40+489 25.7 1.64 2.0 2.0 2 4.00 0.67 0.02 0.01 40.70 40.70
44 41+389 Manjamanja 67.9 3.0 3.0 3 9.00 1.00 0.02 0.01 180.00 180.00
45 41+699 1.4 2.06 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81 3.81
46 42+681 Namicango 32.2 3.0 3.0 3 9.00 1.00 0.02 0.01 180.00 180.00
47 44+155 12.2 2.06 1.5 1.5 2 2.25 0.50 0.02 0.01 18.90 18.90
48 45+931 6.5 0.70 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62 7.62
49 47+132 Muambessi
50 47+316 2.4 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81 3.81
51 48+954 2.2 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34 2.34
52 50+22 61.9 16.12 2.0 2.0 3 4.00 0.67 0.02 0.01 61.05 61.05
53 52+422 0.70 1.2 3 2.21 0.97 0.37 0.013 0.01 11.43
54 54+530 0.70 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
55 55+529 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
56 56+551 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
57 57+105 2.06 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
58 58+885 2.8 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81 3.81
59 61+35 1.1 1.64 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81 3.81
60 61+793 2.06 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
61 62+485 2.06 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
62 65+56 2.8 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81 3.81
63 - 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
64 - 1.2 3 2.21 0.97 0.37 0.013 0.01 11.43
65 - 1.2 3 2.21 0.97 0.37 0.013 0.01 11.43
66 68+885 0.70 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
67 70+900 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
68 71+454 2.06 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
69 72+311 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
70 73+231 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
71 73+813 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
72 75+207 0.70 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
73 76+845 0.70 1.0 2 2.21 0.67 0.30 0.013 0.01 4.69
74 77+167 0.70 1.0 2 2.21 0.67 0.30 0.013 0.01 4.69
75 78+323 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
76 78+959 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
77 79+195 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
78 79+395 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
79 80+286 0.70 1.0 2 2.21 0.67 0.30 0.013 0.01 4.69
80 81+519 0.70 1.0 2 2.21 0.67 0.30 0.013 0.01 4.69
81 82+212 0.70 1.0 2 2.21 0.67 0.30 0.013 0.01 4.69
82 83+462 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
83 83+872 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
84 84+80 0.70 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
85 85+5 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
86 86+656 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
87 88+455 0.70 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
88 90+610 0.70 1.2 3 2.21 0.97 0.37 0.013 0.01 11.43
89 91+125 0.70 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
90 92+778 22.3 0.70 2.0 2.0 2 4.00 0.67 0.02 0.01 40.70 40.70
91 94+34 2.06 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
92 95+275 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
93 97+280 1.8 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34 2.34
94 98+475 62.6 18.36 3.0 3.0 2 9.00 1.00 0.02 0.01 120.00 120.00
95 99+660 0.70 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
96 100+299 0.70 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
97 100+678 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
98 102+46 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
99 103+806 5.1 0.70 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62 7.62
100 105+278 2.3 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34 2.34
101 106+267 5.0 0.70 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62 7.62
102 108+293 Lugenda -
103 108+751 1.1 0.70 0.8 1 2.21 0.43 0.24 0.013 0.01 1.29 1.29
104 110+106 5.0 0.70 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62 7.62
105 111+94 Tarikajao 26.9 3.0 3.0 2 9.00 1.00 0.02 0.01 120.00 120.00
106 113+637 Pimbinu 61.1 3.0 3.0 3 9.00 1.00 0.02 0.01 180.00 180.00
107 114+214 2.9 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81 3.81
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Appendix-G Drainage Schedule



Drainage Inventory Sheet (2) Appendix-1

New Drainage Schedule for Cuamba-Mandimba Road

Volume
(m3/s)

Capacity
(m3/s)

H (m) W (m)

Discharge Existing Capacity

rad A R

Drainage (Plan)

Box

n i
Cell

Number

Concrete
Pipe

 (Φ:m)

Plan Q
(m3/s)

No. Bridge NameSta.

108 115+700 Lussengessi-Ⅱ 5.7 4.0 4.0 2 16.00 1.33 0.02 0.01 258.43 258.43
109 115+808 Lussengessi-Ⅰ
110 117+552 2.2 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34 2.34
111 118+11 5.0 0.70 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62 7.62
112 120+594 Kadawada 22.5 3.0 3.0 3 9.00 1.00 0.02 0.01 180.00 180.00
113 121+313 1.64 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
114 121+325 6.19 1.5 1.5 3 2.25 0.50 0.02 0.01 28.35
115 121+392 4.13 1.5 1.5 2 2.25 0.50 0.02 0.01 18.90
116 121+423 2.06 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
117 122+172 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
118 122+461 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
119 123+311 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
120 123+680 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
121 125+104 5.2 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81 3.81
122 125+298 Lussangassi
123 125+416 1.40 1.0 2 2.21 0.67 0.30 0.013 0.01 4.69
124 125+586 0.70 0.8 1 2.21 0.43 0.24 0.013 0.01 1.29
125 126+411 0.70 0.8 1 2.21 0.43 0.24 0.013 0.01 1.29
126 127+70 0.70 0.8 1 2.21 0.43 0.24 0.013 0.01 1.29
127 127+359 0.70 0.8 1 2.21 0.43 0.24 0.013 0.01 1.29
128 128+531 0.8 0.70 0.8 1 2.21 0.43 0.24 0.013 0.01 1.29 1.29
129 129+556 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
130 129+927 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
131 130+475 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
132 130+956 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
133 131+273 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
134 131+599 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
135 132+200 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
136 132+677 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
137 133+192 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
138 133+404 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
139 134+489 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
140 134+658 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
141 135+726 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
142 135+992 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
143 136+649 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
144 137+807 31.18 2.0 2.0 3 4.00 0.67 0.02 0.01 61.05
145 137+881 4.13 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
146 138+464 1.0 0.70 0.8 1 2.21 0.43 0.24 0.013 0.01 1.29 41.99
147 140+669 23.1 2.06 2.0 2.0 2 4.00 0.67 0.02 0.01 40.70
148 141+360 2.06 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
149 141+549 1.40 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
150 142+631 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
151 143+6 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
152 143+672 Ngolua
153 144+514 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
154 144+814 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
155 145+526 Ngame-Ⅱ
156 146+359 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
157 146+715 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
158 147+8 4.13 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
159 147+153 2.06 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81
160 147+483 3.8 0.70 1.2 1 2.21 0.97 0.37 0.013 0.01 3.81 3.81
161 - 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
162 - 3.0 3.0 3 9.00 1.00 0.02 0.01 180.00
163 - 1.2 2 2.21 0.97 0.37 0.013 0.01 7.62
164 152+388 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
165 152+692 0.74 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
166 152+751 0.70 1.0 1 2.21 0.67 0.30 0.013 0.01 2.34
167 153+39 7.03 2.0 2.0 2 4.00 0.67 0.02 0.01 40.70
168 153+47 2.82 2.0 2.0 2 4.00 0.67 0.02 0.01 40.70
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Apêndice -H 

Estimativa de custo 





Breakdown of Cost and Quantity for Bridge (Cuamba - Mandimba)

Bill A: Road works
6000 (2) Bridge construction Currency: USD

No. River name Description Area (sq.m) Amount Cost per sq.m Remarks
1 Muambessi L=17.00m, W=10.15m, Pile foundation 172.55 868,972.00 5,036.06
2 Lussangassi L=2@17.00m=34.00m, W=10.15m, Pile foundation 345.10 945,484.89 2,739.74
3 Ngolua L=17.00m, W=10.15m, Pile foundation 172.55 680,084.17 3,941.37
4 Ngame II L=2@17.00m=34.00m, W=10.15m, Pile foundation 345.10 1,392,075.20 4,033.83

Total 1,035.30 3,886,616.26 3,754.10

Apendice-130

Appendix-H Cost Estimate



Breakdown of Cost and Quantity for Bridge (Cuamba - Mandimba)

Bill A: Road works L = 17.00 (m) Area = 172.55 (sq.m)

Bridge No.1: Muambessi Bridge W = 10.15 (m) Currency: USD
Item Description Unit Rate Quantity Amount Remarks

6000 (2) Bridge 1) Foundation (i) Excavation Soil cu.m 2.39 117.23 279.95
(ii) Excavation Rock cu.m 17.58 586.16 10,304.69
(iii) Backfill cu.m 5.62 703.39 3,950.25
(iv) Pile Steel tube (D=400mm) m 840.00 483.28 405,955.20

2) Substructure (i) Concrete σck=240kgf/cm2 cu.m 249.78 326.91 81,655.58
(ii) Formwork sq.m 33.24 423.57 14,079.47
(iii) Reinforcement bar SD295 t 2,950.25 44.13 130,194.44

3) Superstructur (i) Precast RC girder σck=300kgf/cm2, L=17m No. 7,745.02 6.00 46,470.14

(ii) Concrete
σck=270kgf/cm2 (deck,
cross beam, precast panel)

cu.m 225.60 69.18 15,607.01

(iii) Formwork sq.m 30.72 72.04 2,213.07
(iv) Reinforcement bar SD295 t 2,820.00 23.63 66,636.60
(v) Girder erection No. 974.54 6.00 5,847.26

4) Ancillaries (i) Expansion joint m 1,059.73 20.30 21,512.56
(ii) Bearing No. 336.56 12.00 4,038.77
(iii) Drainage pipe PVC (D=75mm) m 115.15 4.00 460.61
(iv) Parapet New Jersey type m 838.10 34.00 28,495.54

(v)
Slope & river
protection

Gabion (t=30cm) sq.m 69.49 450.00 31,270.86

Total of Bridge No.1 868,972.00

(USD 5,036.06 per sq.m)

Bill A: Road works L = 34.00 (m) Area = 345.10 (sq.m)

Bridge No.2: Lussangassi Bridge W = 10.15 (m) Currency: USD
Item Description Unit Rate Quantity Amount Remarks

6000 (2) Bridge 1) Foundation (i) Excavation Soil cu.m 2.39 117.74 281.16
(ii) Excavation Rock cu.m 17.58 588.70 10,349.35
(iii) Backfill cu.m 5.62 706.44 3,967.37
(iv) Pile Steel tube (D=400mm) m 840.00 190.96 160,406.40

2) Substructure (i) Concrete σck=240kgf/cm2 cu.m 249.78 524.53 131,017.10
(ii) Formwork sq.m 33.24 763.96 25,394.03
(iii) Reinforcement bar SD295 t 2,950.25 70.81 208,907.06

3) Superstructur (i) Precast RC girder σck=300kgf/cm2, L=17m No. 7,745.02 12.00 92,940.29

(ii) Concrete
σck=270kgf/cm2 (deck,
cross beam, precast panel)

cu.m 225.60 138.36 31,214.02

(iii) Formwork sq.m 30.72 144.08 4,426.14
(iv) Reinforcement bar SD295 t 2,820.00 47.26 133,273.20
(v) Girder erection No. 974.54 12.00 11,694.53

4) Ancillaries (i) Expansion joint m 1,059.73 30.45 32,268.84
(ii) Bearing No. 336.56 24.00 8,077.54
(iii) Drainage pipe PVC (D=75mm) m 115.15 8.00 921.22
(iv) Parapet New Jersey type m 838.10 68.00 56,991.07

(v)
Slope & river
protection

Gabion (t=30cm) sq.m 69.49 480.00 33,355.58

Total of Bridge No.2 945,484.89

(USD 2,739.74 per sq.m)

Bill A: Road works L = 17.00 (m) Area = 172.55 (sq.m)

Bridge No.3: Ngolua Bridge W = 10.15 (m) Currency: USD
Item Description Unit Rate Quantity Amount Remarks

6000 (2) Bridge 1) Foundation (i) Excavation Soil cu.m 2.39 145.15 346.62
(ii) Excavation Rock cu.m 17.58 725.73 12,758.33
(iii) Backfill cu.m 5.62 870.88 4,890.86
(iv) Pile Steel tube (D=400mm) m 840.00 238.00 199,920.00

2) Substructure (i) Concrete σck=240kgf/cm2 cu.m 249.78 340.31 85,002.63
(ii) Formwork sq.m 33.24 448.54 14,909.47
(iii) Reinforcement bar SD295 t 2,950.25 45.94 135,534.39

3) Superstructur (i) Precast RC girder σck=300kgf/cm2, L=17m No. 7,745.02 6.00 46,470.14

(ii) Concrete
σck=270kgf/cm2 (deck,
cross beam, precast panel)

cu.m 225.60 69.18 15,607.01

(iii) Formwork sq.m 30.72 72.04 2,213.07
(iv) Reinforcement bar SD295 t 2,820.00 23.63 66,636.60
(v) Girder erection No. 974.54 6.00 5,847.26

4) Ancillaries (i) Expansion joint m 1,059.73 20.30 21,512.56
(ii) Bearing No. 336.56 12.00 4,038.77
(iii) Drainage pipe PVC (D=75mm) m 115.15 4.00 460.61
(iv) Parapet New Jersey type m 838.10 34.00 28,495.54

(v)
Slope & river
protection

Gabion (t=30cm) sq.m 69.49 510.00 35,440.31

Total of Bridge No.3 680,084.17

(USD 3,941.37 per sq.m)

Bill A: Road works L = 34.00 (m) Area = 345.10 (sq.m)

Bridge No.4: Ngame II Bridge W = 10.15 (m) Currency: USD
Item Description Unit Rate Quantity Amount Remarks

6000 (2) Bridge 1) Foundation (i) Excavation Soil cu.m 2.39 107.59 256.92
(ii) Excavation Rock cu.m 17.58 537.95 9,457.16
(iii) Backfill cu.m 5.62 645.54 3,625.35
(iv) Pile Steel tube (D=400mm) m 840.00 888.30 746,172.00

2) Substructure (i) Concrete σck=240kgf/cm2 cu.m 249.78 328.03 81,935.33
(ii) Formwork sq.m 33.24 446.12 14,829.03
(iii) Reinforcement bar SD295 t 2,950.25 44.28 130,636.98

3) Superstructur (i) Precast RC girder σck=300kgf/cm2, L=17m No. 7,745.02 12.00 92,940.29

(ii) Concrete
σck=270kgf/cm2 (deck,
cross beam, precast panel)

cu.m 225.60 138.36 31,214.02

(iii) Formwork sq.m 30.72 144.08 4,426.14
(iv) Reinforcement bar SD295 t 2,820.00 47.26 133,273.20
(v) Girder erection No. 974.54 12.00 11,694.53

4) Ancillaries (i) Expansion joint m 1,059.73 30.45 32,268.84
(ii) Bearing No. 336.56 24.00 8,077.54
(iii) Drainage pipe PVC (D=75mm) m 115.15 8.00 921.22
(iv) Parapet New Jersey type m 838.10 68.00 56,991.07

(v)
Slope & river
protection

Gabion (t=30cm) sq.m 69.49 480.00 33,355.58

Total of Bridge No.4 1,392,075.20

(USD 4,033.83 per sq.m)
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Summary of Project Cost of Cuamba - Mandimba
(L = 152.9 km) Currency: USD

Final ALT 1 ALT 2 ALT 3
Description DBST AC DBST Gravel

1000 General 21,773,229 33,225,301 22,201,012 11,292,401
2000 Drainage 6,205,937 6,205,937 6,205,937 6,205,937
3000 EW & granular layers 47,887,098 43,234,825 49,415,122 17,870,300
4000 AC & seals 13,525,335 73,317,281 13,525,110 0
5000 Ancillary 2,501,784 2,501,784 2,501,784 2,501,784
6000 Structures 6,051,036 6,051,036 6,051,036 6,051,036
7000 Test & QC 17,250 17,250 17,250 17,250
8000 Others 1,573,090 1,573,090 1,573,090 1,573,090

Total (Bill A: Road) 99,534,760 166,126,505 101,490,343 45,511,799
Bill B: Day works 855,999 1,428,688 872,817 391,401
Bill C: Social issues 935,627 1,561,589 954,009 427,811
Bill D: Environmental 248,837 415,316 253,726 113,779
Total (Bill A to D) 101,575,223 169,532,098 103,570,895 46,444,791
Contingencies (10%) 10,157,522 16,953,210 10,357,089 4,644,479
IVA (6.8%) 7,597,827 12,681,001 7,747,103 3,474,070
Total construction cost 119,330,572 199,166,309 121,675,087 54,563,340
Engineering cost (5%) 5,586,637 9,324,265 5,696,399 2,554,464
IVA (6.8%) 379,891 634,050 387,355 173,704
Total project cost 125,297,100 209,124,624 127,758,842 57,291,507
Compensation cost 156,103 156,103 156,103 156,103

Project cost per km 820,492 1,368,742 836,592 375,720
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Final: DBST

Project Cost of Cuamba - Mandimba Section (L = 152.90 km) Currency: USD
Item Description Unit Rate Quantity Amount Remarks

Bill A: Road works
1000 General Ls. 21,773,228.78 1.00 21,773,228.78 28.00% of 2000 to 8000
2000 Drainage (1) Prefabricated pipe culvert (RC) m 1,236.63 2,906.00 3,593,645.33

(2) Concrete lined ditch m 158.62 12,920.00 2,049,363.94
(3) Concrete kerb m 33.35 0.00
(4) Stone pitching sq.m 65.55 5,100.00 334,305.00
(5) Gabion cu.m 142.00 1,610.00 228,623.22

Total (2000) 6,205,937.49

3000
Earthworks & pavement
layers of gravel or crushed
stone

(1) Cut & fill cu.m 6.11 170,436.00 1,040,767.43

(2)
Haulage of embankment material from
borrow pit (1.0km)

cu.m 0.92 5,895,030.00 5,423,427.60 Distance btw. site & pit = 10km

(3) Disposal of surplus material (1.0km) cu.m 5.75 42,609.00 245,001.75
(4.1) Upper subgrade cu.m 5.92 350,157.00 2,073,804.83
(4.2) Lower subgrade cu.m 4.74

(5.1)
Cement stabilized gravel sub base
course (C2)

cu.m 67.78

(5.2)
Cement stabilized gravel sub base
course (C3)

cu.m 58.10

(5.3)
Cement stabilized gravel sub base
course (C4)

cu.m 48.42 313,512.00 15,178,683.48

(5.4) Gravel wearing course cu.m 36.80
Equivalent with gravel sub base course
(CBR>30%)

(6) Crushed stone base course cu.m 88.55 270,191.00 23,925,413.05 Transport distance of aggregate = 40km
Total (3000) 47,887,098.15

4000 Asphalt pavements & seals (1) Prime coat sq.m 1.53 1,376,110.00 2,104,760.25
(2) Single seal sq.m 5.52 229,349.00 1,266,006.48
(3) Double seal sq.m 8.86 1,146,761.00 10,154,568.66
(4) Asphalt concrete (t=10cm) sq.m 51.75 0.00
(5) Interlocking block pavement sq.m 25.30 0.00

Total (4000) 13,525,335.38
5000 Ancillary roadworks (1) Km post No. 110.76 306.00 33,891.49

(2) Guardrail m 64.62 905.00 58,479.74
(3) Road sign sq.m 473.01 171.90 81,309.82
(4) Road marking (W=10cm) km 1,523.88 458.70 699,002.15
(5) Grassing (embankment slope) sq.m 2.94 553,363.00 1,629,100.67

Total (5000) 2,501,783.87
6000 Structures (1) Box culvert cu.m 646.29 3,349.00 2,164,420.19

(2) Bridge Ls. 3,886,616.26 1.00 3,886,616.26
Total (6000) 6,051,036.44

7000 Testing & quality control Ls. 17,250.00 1.00 17,250.00
8000 Other works (1) Railway level crossing No. 115,000.00 2.00 230,000.00

(2) One stop border post Ls. 0.00 1.00 0.00
(3) Demolishing existing concrete cu.m 42.99 3,836.00 164,898.13
(4) Removal of corrugated pipe m 6.79 1,243.00 8,433.76

(5)
Finishing of road & road reserve (single
carriageway)

km 1,725.00 152.90 263,752.50

(6) Treatment of old road & temp. diversion km 1,380.00 153.80 212,244.00
(7) Transportation of construction material Ls. 693,761.65 1.00 693,761.65 75km from Cuamba by trailer truck (50t)

Total (8000) 1,573,090.04
Total (Bill A: Road works) 99,534,760.15

Bill B: Day works Ls. 855,998.94 1.00 855,998.94 0.86% of Bill A
Bill C: Social issues Ls. 935,626.75 1.00 935,626.75 0.94% of Bill A
Bill D: Environmental mitigation Ls. 248,836.90 1.00 248,836.90 0.25% of Bill A

Total (Bill A+B+C+D) 101,575,222.73
Contingencies Ls. 10,157,522.27 1.00 10,157,522.27 10% of A to D
IVA Ls. 7,597,826.66 1.00 7,597,826.66 6.8% of (A to D) & Contingencies

Total construction cost 119,330,571.66
Engineering cost Ls. 5,586,637.25 1.00 5,586,637.25 5% of (A to D) & Contingencies
IVA Ls. 379,891.33 1.00 379,891.33 6.8% of Engineering cost

Total project cost 125,297,100.25
Compensation for land acquisition & resettlement 156,103.00

(USD 820,492 per km)
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ALT-1: Asphalt Concrete
Project Cost of Cuamba - Mandimba Section (L = 152.90 km) Currency: USD

Item Description Unit Rate Quantity Amount Remarks
Bill A: Road works

1000 General Ls. 33,225,300.93 1.00 33,225,300.93 25.00% of 2000 to 8000
2000 Drainage (1) Prefabricated pipe culvert (RC) m 1,236.63 2,906.00 3,593,645.33

(2) Concrete lined ditch m 158.62 12,920.00 2,049,363.94
(3) Concrete kerb m 33.35 0.00
(4) Stone pitching sq.m 65.55 5,100.00 334,305.00
(5) Gabion cu.m 142.00 1,610.00 228,623.22

Total (2000) 6,205,937.49

3000
Earthworks & pavement
layers of gravel or crushed
stone

(1) Cut & fill cu.m 6.11 164,431.00 1,004,097.90

(2)
Haulage of embankment material from
borrow pit (1.0km)

cu.m 0.92 5,988,660.00 5,509,567.20 Distance btw. site & pit = 10km

(3) Disposal of surplus material (1.0km) cu.m 5.75 41,108.00 236,371.00
(4.1) Upper subgrade cu.m 5.92 284,392.00 1,684,311.62
(4.2) Lower subgrade cu.m 4.74

(5.1)
Cement stabilized gravel sub base course
(C2)

cu.m 67.78 0.00

(5.2)
Cement stabilized gravel sub base course
(C3)

cu.m 58.10 284,392.00 16,522,606.42

(5.3)
Cement stabilized gravel sub base course
(C4)

cu.m 48.42 0.00

(5.4) Gravel wearing course cu.m 36.80 0.00
Equivalent with gravel sub base
course (CBR>30%)

(6) Crushed stone base course cu.m 88.55 206,413.00 18,277,871.15 Transport distance of aggregate = 40km

Total (3000) 43,234,825.29
4000 Asphalt pavements & seals (1) Prime coat sq.m 1.53 1,376,088.00 2,104,726.60

(2) Single seal sq.m 5.52 0.00
(3) Double seal sq.m 8.86 0.00
(4) Asphalt concrete (t=10cm) sq.m 51.75 1,376,088.00 71,212,554.00
(5) Interlocking block pavement sq.m 25.30 0.00

Total (4000) 73,317,280.60
5000 Ancillary roadworks (1) Km post No. 110.76 306.00 33,891.49

(2) Guardrail m 64.62 905.00 58,479.74
(3) Road sign sq.m 473.01 171.90 81,309.82
(4) Road marking (W=10cm) km 1,523.88 458.70 699,002.15
(5) Grassing (embankment slope) sq.m 2.94 553,363.00 1,629,100.67

Total (5000) 2,501,783.87
6000 Structures (1) Box culvert cu.m 646.29 3,349.00 2,164,420.19

(2) Bridge Ls. 3,886,616.26 1.00 3,886,616.26
Total (6000) 6,051,036.44

7000 Testing & quality control Ls. 17,250.00 1.00 17,250.00
8000 Other works (1) Railway level crossing No. 115,000.00 2.00 230,000.00

(2) One stop border post Ls. 0.00 1.00 0.00
(3) Demolishing existing concrete cu.m 42.99 3,836.00 164,898.13
(4) Removal of corrugated pipe m 6.79 1,243.00 8,433.76

(5)
Finishing of road & road reserve (single
carriageway)

km 1,725.00 152.90 263,752.50

(6) Treatment of old road & temp. diversion km 1,380.00 153.80 212,244.00
(7) Transportation of construction material Ls. 693,761.65 1.00 693,761.65 75km from Cuamba by trailer truck (50t)

Total (8000) 1,573,090.04
Total (Bill A: Road works) 166,126,504.65

Bill B: Day works Ls. 1,428,687.94 1.00 1,428,687.94 0.86% of Bill A
Bill C: Social issues Ls. 1,561,589.14 1.00 1,561,589.14 0.94% of Bill A
Bill D: Environmental mitigation Ls. 415,316.26 1.00 415,316.26 0.25% of Bill A

Total (Bill A+B+C+D) 169,532,098.00
Contingencies Ls. 16,953,209.80 1.00 16,953,209.80 10% of A to D
IVA Ls. 12,681,000.93 1.00 12,681,000.93 6.8% of (A to D) & Contingencies

Total construction cost 199,166,308.73
Engineering cost Ls. 9,324,265.39 1.00 9,324,265.39 5% of (A to D) & Contingencies
IVA Ls. 634,050.05 1.00 634,050.05 6.8% of Engineering cost

Total project cost 209,124,624.16
Compensation for land acquisition & resettlement 156,103.00

(USD 1,368,742 per km)
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ALT-2: DBST

Project Cost of Cuamba - Mandimba Section (L = 152.90 km) Currency: USD
Item Description Unit Rate Quantity Amount Remarks

Bill A: Road works
1000 General Ls. 22,201,012.50 1.00 22,201,012.50 28.00% of 2000 to 8000
2000 Drainage (1) Prefabricated pipe culvert (RC) m 1,236.63 2,906.00 3,593,645.33

(2) Concrete lined ditch m 158.62 12,920.00 2,049,363.94
(3) Concrete kerb m 33.35 0.00
(4) Stone pitching sq.m 65.55 5,100.00 334,305.00
(5) Gabion cu.m 142.00 1,610.00 228,623.22

Total (2000) 6,205,937.49

3000
Earthworks & pavement
layers of gravel or crushed
stone

(1) Cut & fill cu.m 6.11 141,813.00 865,981.08

(2)
Haulage of embankment material from
borrow pit (1.0km)

cu.m 0.92 6,531,240.00 6,008,740.80 Distance btw. site & pit = 10km

(3) Disposal of surplus material (1.0km) cu.m 5.75 35,453.00 203,854.75
(4.1) Upper subgrade cu.m 5.92 284,392.00 1,684,311.62
(4.2) Lower subgrade cu.m 4.74

(5.1)
Cement stabilized gravel sub base course
(C2)

cu.m 67.78 177,745.00 12,047,733.85

(5.2)
Cement stabilized gravel sub base course
(C3)

cu.m 58.10 177,745.00 10,326,629.01

(5.3)
Cement stabilized gravel sub base course
(C4)

cu.m 48.42 0.00

(5.4) Gravel wearing course cu.m 36.80 0.00
Equivalent with gravel sub base
course (CBR>30%)

(6) Crushed stone base course cu.m 88.55 206,413.00 18,277,871.15 Transport distance of aggregate = 40km

Total (3000) 49,415,122.26
4000 Asphalt pavements & seals (1) Prime coat sq.m 1.53 1,376,088.00 2,104,726.60

(2) Single seal sq.m 5.52 229,348.00 1,266,000.96
(3) Double seal sq.m 8.86 1,146,740.00 10,154,382.70
(4) Asphalt concrete (t=10cm) sq.m 51.75 0.00
(5) Interlocking block pavement sq.m 25.30 0.00

Total (4000) 13,525,110.26
5000 Ancillary roadworks (1) Km post No. 110.76 306.00 33,891.49

(2) Guardrail m 64.62 905.00 58,479.74
(3) Road sign sq.m 473.01 171.90 81,309.82
(4) Road marking (W=10cm) km 1,523.88 458.70 699,002.15
(5) Grassing (embankment slope) sq.m 2.94 553,363.00 1,629,100.67

Total (5000) 2,501,783.87
6000 Structures (1) Box culvert cu.m 646.29 3,349.00 2,164,420.19

(2) Bridge Ls. 3,886,616.26 1.00 3,886,616.26
Total (6000) 6,051,036.44

7000 Testing & quality control Ls. 17,250.00 1.00 17,250.00
8000 Other works (1) Railway level crossing No. 115,000.00 2.00 230,000.00

(2) One stop border post Ls. 0.00 1.00 0.00
(3) Demolishing existing concrete cu.m 42.99 3,836.00 164,898.13
(4) Removal of corrugated pipe m 6.79 1,243.00 8,433.76

(5)
Finishing of road & road reserve (single
carriageway)

km 1,725.00 152.90 263,752.50

(6) Treatment of old road & temp. diversion km 1,380.00 153.80 212,244.00
(7) Transportation of construction material Ls. 693,761.65 1.00 693,761.65 75km from Cuamba by trailer truck (50t)

Total (8000) 1,573,090.04
Total (Bill A: Road works) 101,490,342.85

Bill B: Day works Ls. 872,816.95 1.00 872,816.95 0.86% of Bill A
Bill C: Social issues Ls. 954,009.22 1.00 954,009.22 0.94% of Bill A
Bill D: Environmental mitigation Ls. 253,725.86 1.00 253,725.86 0.25% of Bill A

Total (Bill A+B+C+D) 103,570,894.88
Contingencies Ls. 10,357,089.49 1.00 10,357,089.49 10% of A to D
IVA Ls. 7,747,102.94 1.00 7,747,102.94 6.8% of (A to D) & Contingencies

Total construction cost 121,675,087.31
Engineering cost Ls. 5,696,399.22 1.00 5,696,399.22 5% of (A to D) & Contingencies
IVA Ls. 387,355.15 1.00 387,355.15 6.8% of Engineering cost

Total project cost 127,758,841.67
Compensation for land acquisition & resettlement 156,103.00

(USD 836,592 per km)
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ALT-3: Gravel
Project Cost of Cuamba - Mandimba Section (L = 152.90 km) Currency: USD

Item Description Unit Rate Quantity Amount Remarks
Bill A: Road works

1000 General Ls. 11,292,401.28 1.00 11,292,401.28 33.00% of 2000 to 8000
2000 Drainage (1) Prefabricated pipe culvert (RC) m 1,236.63 2,906.00 3,593,645.33

(2) Concrete lined ditch m 158.62 12,920.00 2,049,363.94
(3) Concrete kerb m 33.35 0.00
(4) Stone pitching sq.m 65.55 5,100.00 334,305.00
(5) Gabion cu.m 142.00 1,610.00 228,623.22

Total (2000) 6,205,937.49

3000
Earthworks & pavement
layers of gravel or crushed
stone

(1) Cut & fill cu.m 6.11 164,555.00 1,004,855.11

(2)
Haulage of embankment material from
borrow pit (1.0km)

cu.m 0.92 5,790,670.00 5,327,416.40 Distance btw. site & pit = 10km

(3) Disposal of surplus material (1.0km) cu.m 5.75 41,139.00 236,549.25
(4.1) Upper subgrade cu.m 5.92 284,392.00 1,684,311.62
(4.2) Lower subgrade cu.m 4.74 426,587.00 2,021,169.21

(5.1)
Cement stabilized gravel sub base course
(C2)

cu.m 67.78 0.00

(5.2)
Cement stabilized gravel sub base course
(C3)

cu.m 58.10 0.00

(5.3)
Cement stabilized gravel sub base course
(C4)

cu.m 48.42 0.00

(5.4) Gravel wearing course cu.m 36.80 206,413.00 7,595,998.40
Equivalent with gravel sub base
course (CBR>30%)

(6) Crushed stone base course cu.m 88.55 0.00 Transport distance of aggregate = 40km

Total (3000) 17,870,299.98
4000 Asphalt pavements & seals (1) Prime coat sq.m 1.53 0.00

(2) Single seal sq.m 5.52 0.00
(3) Double seal sq.m 8.86 0.00
(4) Asphalt concrete (t=10cm) sq.m 51.75 0.00
(5) Interlocking block pavement sq.m 25.30 0.00

Total (4000) 0.00
5000 Ancillary roadworks (1) Km post No. 110.76 306.00 33,891.49

(2) Guardrail m 64.62 905.00 58,479.74
(3) Road sign sq.m 473.01 171.90 81,309.82
(4) Road marking (W=10cm) km 1,523.88 458.70 699,002.15
(5) Grassing (embankment slope) sq.m 2.94 553,363.00 1,629,100.67

Total (5000) 2,501,783.87
6000 Structures (1) Box culvert cu.m 646.29 3,349.00 2,164,420.19

(2) Bridge Ls. 3,886,616.26 1.00 3,886,616.26
Total (6000) 6,051,036.44

7000 Testing & quality control Ls. 17,250.00 1.00 17,250.00
8000 Other works (1) Railway level crossing No. 115,000.00 2.00 230,000.00

(2) One stop border post Ls. 0.00 1.00 0.00
(3) Demolishing existing concrete cu.m 42.99 3,836.00 164,898.13
(4) Removal of corrugated pipe m 6.79 1,243.00 8,433.76

(5)
Finishing of road & road reserve (single
carriageway)

km 1,725.00 152.90 263,752.50

(6) Treatment of old road & temp. diversion km 1,380.00 153.80 212,244.00
(7) Transportation of construction material Ls. 693,761.65 1.00 693,761.65 75km from Cuamba by trailer truck (50t)

Total (8000) 1,573,090.04
Total (Bill A: Road works) 45,511,799.10

Bill B: Day works Ls. 391,401.47 1.00 391,401.47 0.86% of Bill A
Bill C: Social issues Ls. 427,810.91 1.00 427,810.91 0.94% of Bill A
Bill D: Environmental mitigation Ls. 113,779.50 1.00 113,779.50 0.25% of Bill A

Total (Bill A+B+C+D) 46,444,790.98
Contingencies Ls. 4,644,479.10 1.00 4,644,479.10 10% of A to D
IVA Ls. 3,474,070.37 1.00 3,474,070.37 6.8% of (A to D) & Contingencies

Total construction cost 54,563,340.45
Engineering cost Ls. 2,554,463.50 1.00 2,554,463.50 5% of (A to D) & Contingencies
IVA Ls. 173,703.52 1.00 173,703.52 6.8% of Engineering cost

Total project cost 57,291,507.47
Compensation for land acquisition & resettlement 156,103.00

(USD 375,720 per km)
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Pesquisa do trafégo 





Traffic Survey 
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Lichinga Mandimba 

  

Cuamba  
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Point in 
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Appendix-I Traffic Survey



2. Survey Forms 

2.1 Traffic Volume Survey 

Traffic Count Survey

Date:        /     / 2009

Location:

Direction: Surveyor:

1 2 3 4 5 6 7 8 9 10 11 12

Medium
Passenger

Car

4-Wheel
Vehicle

Minibus
and Light

Bus
(<20 seats)

Medium /
Large Bus
(>20 seats)

Light
Goods
Vehicle

Medium
Goods
Vehicle

(2 Axles)

Heavy
Goods
Vehicle

(3 Axles)

Very Heavy
Goods
Vehicle

(>3 Alxes)

Agricultural
Tractors /
Trailers

Motorcycle Bicycle
Animal

Cart

6:00 - 7:00

7:00 - 8:00

8:00 - 9:00

9:00 - 10:00

10:00 - 11:00

11:00 - 12:00

12:00 - 13:00

13:00 - 14:00

14:00 - 15:00

15:00 - 16:00

16:00 - 17:00

17:00 - 18:00

Sum

18:00 - 19:00

19:00 - 20:00

20:00 - 21:00

21:00 - 22:00

22:00 - 23:00

23:00 - 24:00

0:00 - 1:00

1:00 - 2:00

2:00 - 3:00

3:00 - 4:00

4:00 - 5:00

5:00 - 6:00

Sum

OthersVehicle
Type

Time

Passenger Car Bus Truck
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2.2 Roadside Origin-Destination (OD) Survey 

Roadside OD interview Survey

Date: /  / 2009 Time: No.

Location:

Direction: From To Surveyor:

1 Vehicle Information

Number of plate Number of Passengers Model

2 Type of Vehicle

1 Medium Passenger Car 7 Heavy Goods Vehicle
2 4-Wheel Vehicle 8 Very Heavy Goods Vehicle
3 Minibus and Light Bus 9 Agricultural Tractors / Trailers
4 Medium / Large Bus 10 Motorcycle
5 Light Goods Vehicle 11 Bicycle
6 Medium Goods Vehicle 12 Animal Cart

3 Origin of Trip

Country Province District Village

If Port If City
*Zone Code

4 Destination of Trip

Country Province District Village

If Port If City
*Zone Code

5 Expected Travel Time (From Origin to Destination)

:
hours minutes

6 Purpose of Trip
1 Commute 5 Tourism
2 School 6 Business
3 Shopping 7 Social
4 Hospital 8 Others

7 Trip Frequency
1 Everyday 5 Once per Month
2 A few days per Week 6 A few days per Year
3 Once per Week 7 First time
4 A few days per Month 8 Others

8 Contents and Volume of Freight (only for freight car)
unit : kg

Name and Tel of Company Contents Volume

Name Contents Volume

Telephone Contents Volume

9 Time spent for border crossing
:

hours minutes

Beira / Quelimane / Nacala Nampula / Lichinga

:

Beira / Quelimane / Nacala Nampula / Lichinga
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Reference: OD Zone Code 

 
 
 
 
 
 

Province District Zone No
MURRUPULA
NAMPULA
RIBAUE 2
MALEMA 3

NIASSA CUAMBA 4
ANGOCHE
ILHA_DE_MOZAMBIQUE
MECONTA
MOGINCUAL
MOGOVOLAS
MOMA
MONAPO
MOSSURIL
MUECATE
NACAROA
NACALA
NACALA_A_VELHA
ERATI
MEMBA
MECUBURI 8
LALAUA 9
MARRUPA
MECULA
MECANHELAS 11
MANDIMBA 12
NGAUMA 13
ALTO_MOLOCUE
GILE
GURUE
ILE
LUGELA
NAMARROI
PEBANE

TETE 15
QUELIMANE
CHINDE
INHASSUNGE
MAGANJA_DA_COSTA
MOCUBA
MOPEIA
NAMACURRA
NICOADALA
MILANGE
MORRUMBALA

SOFALA BEIRA 18
GAZA
INHAMBANE
MANICA
MAPUTO
South of Malawi 20
North of Malawi 21
South Africa and Swaziland 22
North of Zimbabwe 23
South of Zimbabwe 24
Zambia 25

LICHINGA 26
LAGO
MAVAGO
MUEMBE
SANGA
METARICA 28
MAUA
NIPEPE
MAJUNE 30

CABO DELGADO 31
NAMPULA CIDADE_DE_NAMPULA 32
NIASSA CIDADE_DE_LICHINGA 33
Beira Port 34
Quelimane Port 35
Nacala Port 36

14ZAMBEZIA

19

27

29

NIASSA

ZAMBEZIA
16

17

10

6

NIASSA

NAMPULA

NAMPULA

1

5

7
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3. Survey Results 

3.1 OD Survey on Study Road Sections 

   (Surveyed between 9th (Sun) and 12th (Wed) August, 2009) 

(1) Number of vehicles (vehicles/4days) 

[All vehicle types: Total] 
Total Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total

1 3 21 24
2
3
4 1 75 4 11 13 4 104 2 1 215
5 2 2
6 4 4
7
8
9

10 1 6 7
11 5 1 9 1 16
12 1 1 15 1 1 2 2 1 13 53 90
13 5 5
14 1 1
15 11 3 4 4 1 3 5 31
16 1 1
17 1 1
18 1 3 4
19 18 1 19
20 3 8 14 1 24 1 13 1 65
21
22 4 4
23 1 1
24
25
26 23 1 1 108 2 2 3 40 6 1 3 3 3 8 5 130 1 2 2 12 356
27 1 1
28 1 1
29 1 1
30 1 1
31 1 1
32
33
34
35
36
40 2 2

Total 28 1 2 224 2 17 3 14 84 8 1 33 3 4 9 22 1 370 2 2 7 4 12 853  
 
Zone: Code 

Nampula 1
Ribaue 2
Malema 3
Cuamba 4
Angoche 5
Nacala 6
Erati 7
Mecuburi 8
Lalaua 9  

Marrupa 10
Mecanhelas 11
Mandimba 12
Ngauma 13
Zambezia N 14
Tete 15
Zambezia S 16
Milange 17
Beira 18
Maputo 19
Malawi S 20
Malawi N 21

Malawi N 21
SA 22
Zimbabwe N 23
Zimbabwe S 24
Zambia 25
Lichinga 26
Lago 27
Metarica 28
Maua 29
Majune 30

aju e 30
Cabo Delgado 31
Nampula City 32
Lichinga City 33
Beira Port 34
Quelimane Port 35
Nacala Port 36
Others (N/A) 40
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[Passenger car] 
1 Destination 

Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total
1
2
3
4 6 6
5
6
7
8
9

10
11
12 2 1 3
13
14
15 1 1 2
16
17
18
19 2 2
20 3 3 1 7
21
22
23
24
25
26 1 1 1 1 1 1 6
27
28
29
30
31
32
33
34
35
36
40

Total 1 1 7 5 1 2 7 1 1 26  
 

[4-Wheel vehicle] 
2 Destination 

Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total
1 1 13 14
2
3
4 27 2 6 1 3 38 1 78
5 1 1
6 1 1
7
8
9

10
11 1 1 1 3
12 2 1 2 5 14 24
13 3 3
14
15 2 1 1 4
16
17 1 1
18 1 1
19 5 1 6
20 6 3 1 4 14
21
22
23 1 1
24
25
26 10 25 1 3 20 5 3 1 3 3 36 2 5 117
27 1 1
28
29 1 1
30 1 1
31
32
33
34
35
36
40 1 1

Total 10 63 2 6 33 7 1 3 1 3 11 1 122 1 2 1 5 272  
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[Minibus and Light Bus] 
3 Destination 

Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total
1
2
3
4 2 35 37
5
6
7
8
9

10
11
12 2 7 9
13
14
15
16
17
18
19
20 1 1 2
21
22 1 1
23
24
25
26 45 8 4 57
27
28
29
30
31
32
33
34
35
36
40

Total 49 9 48 106  
 

[Medium/ Large Bus] 
4 Destination 

Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total
1 2 2
2
3
4 1 1
5 1 1
6
7
8
9

10
11
12 1 1
13
14
15
16
17
18
19 2 2
20 2 2
21
22
23
24
25
26 1 2 1 4
27
28
29
30
31
32
33
34
35
36
40

Total 1 3 1 8 13  
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[Light Goods Vehicle] 
5 Destination 

Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total
1 1 1
2
3
4 1 20 2 16 39
5
6
7
8
9

10
11
12 1 5 1 4 14 25
13
14
15 1 1
16
17
18
19 4 4
20 11 1 12
21
22 2 2
23
24
25
26 3 14 1 8 1 1 1 32 1 62
27
28 1 1
29
30
31
32
33
34
35
36
40 1 1

Total 4 1 39 1 1 22 1 1 5 72 1 148  
 

[Medium Goods Vehicle] 
6 Destination 

Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total
1 1 3 4
2
3
4 19 2 3 12 2 38
5
6
7
8
9

10 1 1
11 4 4
12 1 5 17 23
13 2 2
14 1 1
15
16 1 1
17
18
19
20 3 3
21
22 1 1
23
24
25
26 4 19 1 3 1 55 1 2 5 91
27
28
29
30
31 1 1
32
33
34
35
36
40

Total 5 48 1 2 10 1 93 2 1 2 5 170  
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[Heavy Goods Vehicle] 
7 Destination 

Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total
1
2
3
4 1 1 2
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20 1 1
21
22
23
24
25
26 2 1 2 5
27
28
29
30
31
32
33
34
35
36
40

Total 2 1 1 1 3 8  
 

[Very Heavy Goods Vehicle] 
8 Destination 

Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total
1 1 2 3
2
3
4 12 1 1 14
5
6 3 3
7
8
9

10 6 6
11 9 9
12 2 1 2 5
13
14
15 9 3 4 1 1 1 5 24
16
17
18 1 2 3
19 5 5
20 3 2 14 1 2 2 24
21
22
23
24
25
26 3 2 2 2 4 1 14
27
28
29
30
31
32
33
34
35
36
40

Total 6 14 14 3 5 4 31 3 5 3 17 5 110  
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(2) Number of Passenger (Passenger/ 4days) 

[All vehicle types: Total] 
Total Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total

1 8 100 108
2
3
4 3 278 15 62 25 7 881 14 2 1287
5 34 34
6 9 9
7
8
9

10 18 12 30
11 17 5 16 8 46
12 10 2 124 2 3 4 4 2 48 367 566
13 28 28
14 2 2
15 21 6 10 10 2 3 8 60
16 6 6
17 2 2
18 1 9 10
19 182 2 184
20 4 17 24 1 131 4 62 2 245
21
22 12 12
23 3 3
24
25
26 74 1 1 1030 9 4 12 283 26 5 10 17 9 21 18 731 5 7 10 48 2321
27 1 1
28 19 19
29 3 3
30 2 2
31 3 3
32
33
34
35
36
40 12 12

Total 91 1 3 1506 9 30 6 46 498 31 5 67 17 11 23 73 2 2476 14 7 15 14 48 4993  
 
Zone: Code 

Nampula 1
Ribaue 2
Malema 3
Cuamba 4
Angoche 5
Nacala 6
Erati 7
Mecuburi 8
Lalaua 9  

Marrupa 10
Mecanhelas 11
Mandimba 12
Ngauma 13
Zambezia N 14
Tete 15
Zambezia S 16
Milange 17
Beira 18
Maputo 19
Malawi S 20
Malawi N 21

Malawi N 21
SA 22
Zimbabwe N 23
Zimbabwe S 24
Zambia 25
Lichinga 26
Lago 27
Metarica 28
Maua 29
Majune 30

aju e 30
Cabo Delgado 31
Nampula City 32
Lichinga City 33
Beira Port 34
Quelimane Port 35
Nacala Port 36
Others (N/A) 40
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[Passenger car] 
1 Destination 

Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total
1
2
3
4 29 29
5
6
7
8
9

10
11
12 3 2 5
13
14
15 2 1 3
16
17
18
19 8 8
20 5 12 2 19
21
22
23
24
25
26 5 1 4 3 6 2 21
27
28
29
30
31
32
33
34
35
36
40

Total 5 1 33 10 6 3 23 2 2 85  
 

[4-Wheel vehicle] 
2 Destination 

Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total
1 2 49 51
2
3
4 96 9 31 2 5 138 2 283
5 2 2
6 2 2
7
8
9

10
11 5 5 8 18
12 9 2 4 14 51 80
13 16 16
14
15 6 2 1 9
16
17 2 2
18 5 5
19 17 2 19
20 13 6 4 13 36
21
22
23 3 3
24
25
26 36 108 2 12 69 19 17 5 11 13 160 7 16 475
27 1 1
28
29 3 3
30 2 2
31
32
33
34
35
36
40 10 10

Total 36 237 4 26 114 24 2 17 5 11 32 2 480 2 7 2 16 1017  
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[Minibus and Light Bus] 
3 Destination 

Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total
1
2
3
4 30 524 554
5
6
7
8
9

10
11
12 30 82 112
13
14
15
16
17
18
19
20 15 6 21
21
22 3 3
23
24
25
26 683 120 13 816
27
28
29
30
31
32
33
34
35
36
40

Total 743 135 628 1506  
 

[Medium/Large Bus] 
4 Destination 

Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total
1 34 34
2
3
4 29 29
5 32 32
6
7
8
9

10
11
12 29 29
13
14
15
16
17
18
19 130 130
20 24 24
21
22
23
24
25
26 1 26 2 29
27
28
29
30
31
32
33
34
35
36
40

Total 1 55 2 249 307  
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(3) Transported Goods Volume (kg/ 4days) 

[All vehicle types: Total] 
Total Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total

1 1500 154000 155500
2
3
4 17460 10000 5000 197020 60000 97405 85000 471885
5
6 64750 64750
7
8
9

10 106411 106411
11 12000 187568 199568
12 500 36000 160 49240 85900
13 8350 8350
14 2500 2500
15
16 7000 7000
17
18 29000 60000 89000
19 148140 148140
20 43445 63800 107245
21
22 2200 2200
23
24
25
26 #### 62110 250 18000 20075 400 32780 20000 63350 86890 2660 1800 348215
27
28 140 140
29
30
31 2500 2500
32
33
34
35
36
40

Total #### 121070 250 18000 10000 70020 400 559779 20000 63350 60160 746915 85000 2660 1800 1799304  
 
Zone: Code 

Nampula 1
Ribaue 2
Malema 3
Cuamba 4
Angoche 5
Nacala 6
Erati 7
Mecuburi 8
Lalaua 9  

Marrupa 10
Mecanhelas 11
Mandimba 12
Ngauma 13
Zambezia N 14
Tete 15
Zambezia S 16
Milange 17
Beira 18
Maputo 19
Malawi S 20
Malawi N 21

Malawi N 21
SA 22
Zimbabwe N 23
Zimbabwe S 24
Zambia 25
Lichinga 26
Lago 27
Metarica 28
Maua 29
Majune 30

aju e 30
Cabo Delgado 31
Nampula City 32
Lichinga City 33
Beira Port 34
Quelimane Port 35
Nacala Port 36
Others (N/A) 40
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[Light Goods Vehicle] 
5 Destination 

Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total
1 4000 4000
2
3
4 11500 4605 16105
5
6
7
8
9

10
11
12 500 160 4680 5340
13
14
15
16
17
18
19 1140 1140
20 26445 26445
21
22
23
24
25
26 350 9410 250 4675 400 350 11400 700 27535
27
28 140 140
29
30
31
32
33
34
35
36
40

Total 350 21410 250 31120 400 350 160 25965 700 80705  
 

[Medium Goods Vehicle] 
6 Destination 

Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total
1 95000 95000
2
3
4 5960 10000 5000 35800 85000 141760
5
6
7
8
9

10
11 12000 12000
12 44560 44560
13 8350 8350
14 2500 2500
15
16 7000 7000
17
18
19
20 17000 17000
21
22 2200 2200
23
24
25
26 250 22700 15400 69490 2660 1100 111600
27
28
29
30
31 2500 2500
32
33
34
35
36
40

Total 250 40660 10000 37400 267400 85000 2660 1100 444470  
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[Heavy Goods Vehicle] 
7 Destination 

Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total
1
2
3
4 17000 17000
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26 3000 18000 6000 27000
27
28
29
30
31
32
33
34
35
36
40

Total 3000 18000 23000 44000  
 

[Very Heavy Goods Vehicle] 
8 Destination 

Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total
1 1500 55000 56500
2
3
4 197020 60000 40000 297020
5
6 64750 64750
7
8
9

10 106411 106411
11 187568 187568
12 36000 36000
13
14
15
16
17
18 29000 60000 89000
19 147000 147000
20 63800 63800
21
22
23
24
25
26 #### 30000 32780 20000 63000 182080
27
28
29
30
31
32
33
34
35
36
40

Total #### 59000 1500 559779 20000 63000 60000 430550 1230129  
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3.2 OD Survey on International Cross-Borders 

3.2.1 Zobwe/ Mwanza  Border  (Surveyed on 27th (Mon) July, 2009) 

(1) Number of vehicles (Vehicles/ 4days) 

[All vehicle types: Total] 
Total Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total

1
2
3
4
5
6
7
8
9

10
11
12 1 1
13
14
15 2 1 2 9 3 17
16
17 1 1
18 1 1
19 1 1
20 28 2 2 15 14 16 26 103
21
22 36 1 37
23
24 23 23
25
26 1 1 2
27
28
29
30
31
32
33
34 29 29
35
36
40 1 1

Total 2 1 31 2 2 2 115 1 14 17 3 26 216  
 
Zone: Code 

Nampula 1
Ribaue 2
Malema 3
Cuamba 4
Angoche 5
Nacala 6
Erati 7
Mecuburi 8
Lalaua 9  

Marrupa 10
Mecanhelas 11
Mandimba 12
Ngauma 13
Zambezia N 14
Tete 15
Zambezia S 16
Milange 17
Beira 18
Maputo 19
Malawi S 20
Malawi N 21

Malawi N 21
SA 22
Zimbabwe N 23
Zimbabwe S 24
Zambia 25
Lichinga 26
Lago 27
Metarica 28
Maua 29
Majune 30

aju e 30
Cabo Delgado 31
Nampula City 32
Lichinga City 33
Beira Port 34
Quelimane Port 35
Nacala Port 36
Others (N/A) 40
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[Passenger car / 4-Wheel vehicle] 
1+2 Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15 1 8 1 10
16
17
18 1 1
19 1 1
20 24 1 2 12 3 5 47
21
22 11 1 12
23
24 5 5
25
26 1 1 2
27
28
29
30
31
32
33
34
35
36
40

Total 25 1 1 2 38 1 3 6 1 78  
 

[Minibus and Light Bus / Medium/Large Bus] 
3+4 Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20 1 1
21
22 6 6
23
24 1 1
25
26
27
28
29
30
31
32
33
34
35
36
40

Total 7 1 8  
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[Goods Vehicle] 
5+6+7+8 Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total

1
2
3
4
5
6
7
8
9

10
11
12 1 1
13
14
15 2 1 1 1 2 7
16
17 1 1
18
19
20 4 1 3 11 10 26 55
21
22 22 22
23
24 17 17
25
26
27
28
29
30
31
32
33
34 29 29
35
36
40 1 1

Total 2 1 6 1 1 73 11 10 2 26 133  
 

(2) Transported Goods Volume (kg/ 4days) 

[All vehicle types: Total] 
Total Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total

1
2
3
4
5
6
7
8
9

10
11
12 20000 20000
13
14
15 1000 1000
16
17 12000 12000
18
19
20 22000 180 4050 149100 208000 383330
21
22 402140 402140
23
24 432140 432140
25
26
27
28
29
30
31
32
33
34 678390 678390
35
36
40 28000 28000

Total 54000 1000 180 1544720 149100 208000 1957000  
 
 
 
 
 
 
 
 
 
 
 

3.2.2 Milange/ Muloza Border  (Surveyed on 24th (Fri) July, 2009) 
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(1) Number of vehicles (Vehicles/ 4days) 

[All vehicle types: Total] 
Total Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Toal

1
2
3
4
5 1 1
6
7
8
9

10
11
12
13
14
15 1 1
16 1 1 2
17 1 23 24
18
19 1 1
20 1 1 1 31 1 7 42
21
22 1 1
23
24
25
26
27
28
29
30
31
32
33
34
35
36
40

Toal 2 2 1 2 31 24 1 7 2 72  

 

[Passenger car / 4-Wheel vehicle] 
1+2 Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Toal

1
2
3
4
5 1 1
6
7
8
9

10
11
12
13
14
15
16 1 1 2
17 12 12
18
19
20 1 1 9 1 12
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
40

Toal 2 1 9 13 1 1 27  
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[Goods Vehicle] 
5+6+7+8 Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Toal

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15 1 1
16
17 1 11 12
18
19 1 1
20 1 22 7 30
21
22 1 1
23
24
25
26
27
28
29
30
31
32
33
34
35
36
40

Toal 1 1 2 22 11 7 1 45  
 
 

(2) Transported Goods Volume (kg/ 4days) 

[All vehicle types: Total] 
Total Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17 13052 164000 177052
18
19
20 10000 1000 150000 161000
21
22 1200 1200
23
24
25
26
27
28
29
30
31
32
33
34
35
36
40

Total 13052 11200 1000 164000 150000 339252  
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3.2.3 Mchinji Border   (Surveyed on 12th (Mon) July, 2009) 

(1) Number of vehicles (Vehicles/ 4days) 

[All vehicle types: Total] 
Total Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 Total

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20 1 26 27
21 1 14 15
22 5 5
23 1 1
24
25 31 3 13 47
26
27
28
29
30
31
32
33
34
35
36
40 2 2

Total 31 3 2 61 97  
 
 
Zone: Code 

Nampula 1
Ribaue 2
Malema 3
Cuamba 4
Angoche 5
Nacala 6
Erati 7
Mecuburi 8
Lalaua 9  

Marrupa 10
Mecanhelas 11
Mandimba 12
Ngauma 13
Zambezia N 14
Tete 15
Zambezia S 16
Milange 17
Beira 18
Maputo 19
Malawi S 20
Malawi N 21

Malawi N 21
SA 22
Zimbabwe N 23
Zimbabwe S 24
Zambia 25
Lichinga 26
Lago 27
Metarica 28
Maua 29
Majune 30

aju e 30
Cabo Delgado 31
Nampula City 32
Lichinga City 33
Beira Port 34
Quelimane Port 35
Nacala Port 36
Others (N/A) 40
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[Passenger car / 4-Wheel vehicle] 
1+2 Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 Total

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20 18 18
21 8 8
22 5 5
23 1 1
24
25 20 2 11 33
26
27
28
29
30
31
32
33
34
35
36
40 1 1

Total 20 2 44 66  
 

[Minibus and Light Bus / Medium/Large Bus] 
3+4 Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 Total

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20 2 2
21
22
23
24
25 1 2 3
26
27
28
29
30
31
32
33
34
35
36
40

Total 1 4 5  
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[Goods Vehicle] 
5+6+7+8 Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 Total

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20 1 6 7
21 1 6 7
22
23
24
25 11 11
26
27
28
29
30
31
32
33
34
35
36
40 1 1

Total 11 2 13 26  
 
 

(2) Transported Goods Volume (kg/ 4days) 

[All vehicle types: Total] 
Total Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 Total

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20 66000 66000
21 3000 3000
22
23
24
25 118000 118000
26
27
28
29
30
31
32
33
34
35
36
40

Total 118000 69000 187000  
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3.2.4 Mandimba/ Chiponde Border 

    (Surveyed between 9th (Sun) and 12th (Wed) August, 2009) 

(1) Number of vehicles (Vehicles/ 4days) 

[All vehicle types: Total] 
Total Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total

1
2
3
4 8 1 4 13
5
6
7
8
9

10 7 7
11 4 4
12 2 2 14 18
13
14
15 7 4 3 2 1 3 4 24
16
17
18 1 3 4
19 4 1 5
20 3 6 12 1 24 1 11 1 59
21
22 3 3
23 1 1
24
25
26 4 1 2 12 19
27
28
29
30 1 1
31
32
33
34
35
36
40

Total 3 14 12 4 4 28 1 25 2 2 31 1 25 4 2 158  
 
 
Zone: Code 

Nampula 1
Ribaue 2
Malema 3
Cuamba 4
Angoche 5
Nacala 6
Erati 7
Mecuburi 8
Lalaua 9  

Marrupa 10
Mecanhelas 11
Mandimba 12
Ngauma 13
Zambezia N 14
Tete 15
Zambezia S 16
Milange 17
Beira 18
Maputo 19
Malawi S 20
Malawi N 21

Malawi N 21
SA 22
Zimbabwe N 23
Zimbabwe S 24
Zambia 25
Lichinga 26
Lago 27
Metarica 28
Maua 29
Majune 30

aju e 30
Cabo Delgado 31
Nampula City 32
Lichinga City 33
Beira Port 34
Quelimane Port 35
Nacala Port 36
Others (N/A) 40
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[Passenger car / 4-Wheel vehicle] 
1+2 Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total

1
2
3
4 1 3 4
5
6
7
8
9

10
11
12 2 7 9
13
14
15 1 1 2 4
16
17
18 1 1
19 1 1 2
20 5 6 1 7 1 20
21
22
23 1 1
24
25
26 2 1 7 10
27
28
29
30 1 1
31
32
33
34
35
36
40

Total 6 8 1 3 1 18 1 12 2 52  

 

[Minibus and Light Bus / Medium/Large Bus] 
3+4 Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total

1
2
3
4
5
6
7
8
9

10
11
12 1 1
13
14
15
16
17
18
19
20 1 2 3
21
22 1 1
23
24
25
26 2 2
27
28
29
30
31
32
33
34
35
36
40

Total 1 3 3 7  
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[Goods Vehicle] 
5+6+7+8Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total

1
2
3
4 7 1 1 9
5
6
7
8
9

10 7 7
11 4 4
12 2 6 8
13
14
15 6 4 3 2 1 4 20
16
17
18 1 2 3
19 3 3
20 3 1 12 1 17 2 36
21
22 2 2
23
24
25
26 2 1 1 3 7
27
28
29
30
31
32
33
34
35
36
40

Total 3 8 12 4 4 19 22 2 1 10 10 4 99  
 
 

(2) Transported Goods Volume (kg/ 4days) 

[All vehicle types: Total] 
Total Destination 
Origin 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 40 Total

1
2
3
4 111300 15000 30000 156300
5
6
7
8
9

10 98280 98280
11 70200 70200
12 36000 160 36160
13
14
15
16
17
18 29000 60000 89000
19 90000 90000
20 42795 3800 46595
21
22
23
24
25
26 32780 20000 52780
27
28
29
30
31
32
33
34
35
36
40

Total 29000 42795 348560 35000 30160 153800 639315  
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Apêndice -J 

Previção da demando trafégo 





  

Appendix-J Traffic Demand Forecast 
 

1. Future Traffic Volume 

(1) Normal Traffic 
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2009 46 28 1 7 15 20 26 142 35 26 0 3 11 3 23 101
2010 51 36 1 8 17 22 29 163 39 34 0 4 12 3 32 124
2011 57 46 1 9 19 23 31 186 43 43 1 4 14 3 41 150
2012 63 58 1 11 22 25 34 214 48 56 1 5 16 4 50 178
2013 70 74 1 13 25 27 37 247 53 71 1 6 18 4 57 209
2014 113 136 1 20 37 31 53 393 77 117 1 9 26 6 118 355
2015 127 182 1 25 42 34 64 475 87 157 1 11 30 7 133 426
2016 139 203 2 29 47 36 73 530 95 175 1 13 34 8 145 471
2017 154 249 2 35 54 39 85 617 105 215 1 15 38 8 159 542
2018 170 303 2 42 61 41 91 710 116 262 1 18 43 10 167 617
2019 189 366 2 50 70 44 99 819 129 317 2 22 49 11 175 703
2020 209 440 2 60 79 47 104 941 143 381 2 26 55 12 181 799
2021 231 525 3 73 90 50 112 1,084 158 456 2 31 62 14 189 911
2022 256 624 3 87 102 53 119 1,244 174 542 2 36 70 15 195 1,036
2023 283 738 3 105 116 56 138 1,439 193 641 2 43 80 17 213 1,190
2024 313 867 3 127 133 60 151 1,653 213 754 3 52 90 19 225 1,357
2025 346 1,013 4 153 151 64 161 1,893 236 882 3 62 102 21 235 1,541
2026 382 1,178 4 185 172 68 173 2,163 261 1,026 3 74 116 24 245 1,749
2027 422 1,363 5 224 197 73 185 2,469 288 1,188 4 89 131 27 256 1,982
2028 466 1,569 5 271 225 78 196 2,811 318 1,369 4 107 149 30 265 2,241
2029 514 1,798 6 329 258 83 209 3,196 351 1,569 4 129 168 34 275 2,530
2030 567 2,050 6 399 295 89 222 3,629 387 1,790 5 155 191 38 286 2,853
2031 626 2,327 7 484 338 96 245 4,122 427 2,033 5 187 217 42 306 3,218
2032 690 2,629 7 587 389 104 267 4,673 470 2,298 6 226 246 47 326 3,620
2033 760 2,958 8 712 446 112 288 5,284 519 2,587 6 273 280 53 343 4,061
2034 838 3,313 9 864 514 121 310 5,969 571 2,899 7 329 318 59 362 4,547
2035 922 3,696 10 1,050 592 131 335 6,736 629 3,236 8 398 362 66 383 5,083
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(2) Generated Traffic (Senario-1: Only section between Cuamba ~ Mandimba will be improved) 
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2009 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2010 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2011 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2012 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2013 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2014 11 13 0 5 9 2 5 45 7 11 0 2 6 1 4 32
2015 12 18 0 6 10 2 6 54 8 15 0 3 7 2 5 39
2016 14 20 0 7 11 2 7 60 9 17 0 3 8 2 5 43
2017 15 24 0 8 12 3 7 70 10 20 0 4 9 2 6 51
2018 17 29 0 10 14 3 8 81 11 25 0 4 10 2 7 59
2019 18 35 0 12 16 3 9 94 12 30 0 5 11 2 7 68
2020 20 43 0 14 18 4 10 109 13 36 0 6 13 3 8 79
2021 22 51 0 17 21 4 11 126 15 43 0 7 14 3 9 92
2022 25 60 0 20 24 5 13 146 17 51 0 8 16 4 10 106
2023 27 71 0 24 27 5 14 169 18 61 0 10 18 4 11 123
2024 30 83 0 29 31 6 16 195 20 71 0 12 21 4 13 142
2025 33 97 0 35 35 7 17 225 22 84 0 14 24 5 14 163
2026 37 113 0 43 40 8 19 260 25 97 0 17 27 6 16 188
2027 40 131 0 52 45 9 22 299 27 113 0 21 30 6 18 215
2028 45 150 0 63 52 10 24 344 30 130 0 25 34 7 20 246
2029 49 172 1 76 59 11 27 395 33 149 0 30 39 8 22 281
2030 54 196 1 92 68 12 30 453 37 170 0 36 44 9 24 320
2031 60 222 1 112 78 13 33 519 41 193 0 43 50 10 27 364
2032 66 251 1 136 90 15 37 594 45 219 1 52 57 11 30 414
2033 72 282 1 164 103 17 41 680 49 246 1 63 65 12 33 469
2034 80 316 1 199 119 19 46 779 54 276 1 76 73 14 37 531
2035 88 352 1 242 137 21 51 891 60 308 1 92 84 15 41 601
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Appendix-J Traffic Demand Forecast



  

(3) Generated Traffic (Senario-2: Both sections are improved) 
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2009 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2010 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2011 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2012 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2013 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2014 24 29 0 5 9 2 5 75 19 28 0 2 6 1 4 61
2015 27 39 0 6 10 2 6 91 21 38 0 3 7 2 5 75
2016 30 44 0 7 11 2 7 101 23 42 0 3 8 2 5 83
2017 33 54 0 8 12 3 7 118 25 51 0 4 9 2 6 97
2018 37 65 0 10 14 3 8 138 28 63 0 4 10 2 7 114
2019 41 79 0 12 16 3 9 161 31 76 0 5 11 2 7 133
2020 45 95 0 14 18 4 10 187 34 91 0 6 13 3 8 155
2021 50 114 1 17 21 4 11 217 38 109 0 7 14 3 9 181
2022 55 135 1 20 24 5 13 252 42 130 1 8 16 4 10 211
2023 61 160 1 24 27 5 14 292 46 154 1 10 18 4 11 244
2024 68 188 1 29 31 6 16 338 51 181 1 12 21 4 13 282
2025 75 219 1 35 35 7 17 390 56 211 1 14 24 5 14 325
2026 83 255 1 43 40 8 19 448 62 246 1 17 27 6 16 374
2027 91 295 1 52 45 9 22 515 69 285 1 21 30 6 18 429
2028 101 340 1 63 52 10 24 590 76 328 1 25 34 7 20 490
2029 111 389 1 76 59 11 27 675 84 376 1 30 39 8 22 559
2030 123 444 1 92 68 12 30 770 93 429 1 36 44 9 24 636
2031 136 504 1 112 78 13 33 877 102 487 1 43 50 10 27 720
2032 149 570 2 136 90 15 37 998 113 551 1 52 57 11 30 815
2033 165 641 2 164 103 17 41 1,133 124 620 2 63 65 12 33 919
2034 182 718 2 199 119 19 46 1,284 137 694 2 76 73 14 37 1,033
2035 200 801 2 242 137 21 51 1,454 151 775 2 92 84 15 41 1,160
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(4) Diverted Traffic (for international corridor transportation) 
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2009 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2010 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2011 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2012 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2013 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2014 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 42
2015 0 0 0 0 0 0 0 0 0 0 0 0 0 0 43 43
2016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 44 44
2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 45 45
2018 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 46
2019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 46
2020 0 0 0 0 0 0 0 0 0 0 0 0 0 0 47 47
2021 0 0 0 0 0 0 0 0 0 0 0 0 0 0 47 47
2022 0 0 0 0 0 0 0 0 0 0 0 0 0 0 47 47
2023 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48 48
2024 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48 48
2025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48 48
2026 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48 48
2027 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48 48
2028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48 48
2029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48 48
2030 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48 48
2031 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48 48
2032 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48 48
2033 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48 48
2034 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48 48
2035 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48 48
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Apêndice -K 

A coordenada de linha de centro 

 





●Cuamba-Mandimba-Malawi Border

No Station Ｘcoordinates Ｙcoordinates
Beginning
of Radius

Parameter
End

of Radius
Length Chord Angle

1 0+000.000 8,361,732.380 233,782.896 0 0 6.686 316-38-08.829
2 0+006.686 8,361,737.240 233,778.305 450 450 158.943 316-38-08.843
3 0+165.628 8,361,869.479 233,691.621 0 100 -250 40.000 336-52-22.779
4 0+205.628 8,361,905.822 233,674.939 -250 -250 124.927 332-17-21.592
5 0+330.555 8,361,997.660 233,592.172 -250 100 0 40.000 303-39-29.671
6 0+370.555 8,362,018.017 233,557.753 0 0 148.898 299-04-28.483
7 0+519.453 8,362,090.374 233,427.618 -1,900 -1,900 316.644 299-04-28.484
8 0+836.097 8,362,220.528 233,139.362 0 0 605.506 289-31-33.492
9 1+441.603 8,362,422.909 232,568.678 0 250 700 89.286 289-31-33.493

10 1+530.889 8,362,454.527 232,485.196 700 700 121.206 293-10-48.135
11 1+652.095 8,362,511.621 232,378.451 700 250 0 89.286 303-06-03.255
12 1+741.381 8,362,563.507 232,305.808 0 0 88.823 306-45-17.897
13 1+830.204 8,362,616.658 232,234.643 0 230 -500 105.800 306-45-17.896
14 1+936.004 8,362,676.911 232,147.740 -500 -500 55.036 300-41-35.081
15 1+991.040 8,362,702.344 232,098.964 -500 230 0 105.800 294-23-11.034
16 2+096.840 8,362,739.110 231,999.814 0 0 958.210 288-19-28.218
17 3+055.051 8,363,040.370 231,090.193 25,000 25,000 353.285 288-19-28.218
18 3+408.336 8,363,153.808 230,755.619 0 0 741.537 289-08-03.028
19 4+149.873 8,363,396.870 230,055.049 0 230 380 139.211 289-08-03.029
20 4+289.083 8,363,450.359 229,926.749 380 380 153.554 299-37-44.912
21 4+442.637 8,363,550.827 229,812.007 380 230 0 139.211 322-46-54.396
22 4+581.848 8,363,670.939 229,742.043 0 0 580.437 333-16-36.281
23 5+162.285 8,364,189.379 229,481.031 6,000 6,000 571.836 333-16-36.281
24 5+734.121 8,364,711.608 229,248.596 0 0 224.304 338-44-14.561
25 5+958.425 8,364,920.644 229,167.254 0 230 -600 88.167 338-44-14.561
26 6+046.592 8,365,001.982 229,133.287 -600 -600 72.567 334-31-39.829
27 6+119.159 8,365,065.450 229,098.196 -600 230 0 88.167 327-35-52.995
28 6+207.326 8,365,137.470 229,047.376 0 0 1,211.132 323-23-18.261
29 7+418.458 8,366,109.642 228,325.072 0 230 -380 139.211 323-23-18.262
30 7+557.669 8,366,215.955 228,235.520 -380 -380 42.842 312-53-36.374
31 7+600.511 8,366,243.285 228,202.558 -380 230 0 139.211 306-26-01.553
32 7+739.721 8,366,311.599 228,081.499 0 0 569.173 295-56-19.669
33 8+308.894 8,366,560.561 227,569.664 0 280 900 87.111 295-56-19.669
34 8+396.005 8,366,599.919 227,491.961 900 900 61.376 298-42-41.865
35 8+457.381 8,366,631.216 227,439.178 900 280 0 87.111 302-37-08.175
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No Station Ｘcoordinates Ｙcoordinates
Beginning
of Radius

Parameter
End

of Radius
Length Chord Angle

36 8+544.492 8,366,680.511 227,367.367 0 0 3,580.544 305-23-30.373
37 12+125.036 8,368,754.233 224,448.468 4,000 4,000 495.332 305-23-30.373
38 12+620.369 8,369,065.349 224,063.439 0 0 1,799.347 312-29-12.784
39 14+419.716 8,370,280.667 222,736.543 -20,000 -20,000 441.859 312-29-12.784
40 14+861.575 8,370,575.485 222,407.432 0 0 293.989 311-13-15.784
41 15+155.564 8,370,769.213 222,186.301 0 230 380 139.211 311-13-15.783
42 15+294.774 8,370,867.019 222,087.529 380 380 75.161 321-42-57.667
43 15+369.936 8,370,930.223 222,047.081 380 230 0 139.211 333-02-55.398
44 15+509.146 8,371,060.882 221,999.645 0 0 2,125.666 343-32-37.282
45 17+634.812 8,373,099.472 221,397.478 0 230 -380 139.211 343-32-37.282
46 17+774.023 8,373,230.130 221,350.041 -380 -380 32.849 333-02-55.395
47 17+806.872 8,373,258.732 221,333.907 -380 230 0 139.211 328-05-44.776
48 17+946.082 8,373,366.908 221,246.615 0 0 3,055.907 317-36-02.891
49 21+001.989 8,375,623.587 219,186.041 0 230 600 88.167 317-36-02.892
50 21+090.156 8,375,690.115 219,128.217 600 600 69.719 321-48-37.625
51 21+159.875 8,375,747.291 219,088.389 600 230 0 88.167 328-28-05.342
52 21+248.042 8,375,824.589 219,046.025 0 0 1,457.612 332-40-40.075
53 22+705.654 8,377,119.589 218,376.990 0 250 -600 104.167 332-40-40.076
54 22+809.821 8,377,210.682 218,326.538 -600 -600 98.148 327-42-15.144
55 22+907.968 8,377,288.998 218,267.562 -600 250 0 104.167 318-19-54.422
56 23+012.135 8,377,362.650 218,193.950 0 0 309.541 313-21-29.492
57 23+321.676 8,377,575.168 217,968.890 6,000 6,000 182.279 313-21-29.492
58 23+503.956 8,377,702.307 217,838.280 0 0 31.897 315-05-55.785
59 23+535.853 8,377,724.901 217,815.764 -6,000 -6,000 182.279 315-05-55.786
60 23+718.132 8,377,852.040 217,685.155 0 0 206.248 313-21-29.480
61 23+924.380 8,377,993.641 217,535.197 2,000 2,000 475.419 313-21-29.480
62 24+399.799 8,378,357.869 217,231.389 0 0 176.535 326-58-40.593
63 24+576.335 8,378,505.887 217,135.184 -5,000 -5,000 268.303 326-58-40.594
64 24+844.638 8,378,726.818 216,983.005 0 0 2,405.321 323-54-12.287
65 27+249.959 8,380,670.378 215,565.914 2,500 2,500 353.302 323-54-12.287
66 27+603.261 8,380,969.589 215,378.598 0 0 128.104 332-00-01.802
67 27+731.365 8,381,082.699 215,318.457 0 230 -450 117.556 332-00-01.801
68 27+848.920 8,381,183.918 215,258.850 -450 -450 56.825 324-31-00.052
69 27+905.745 8,381,227.987 215,223.035 -450 230 0 117.556 317-16-53.392
70 28+023.301 8,381,307.031 215,136.142 0 0 7.601 309-47-51.637
71 28+030.902 8,381,311.896 215,130.302 0 230 600 88.167 309-47-51.643
72 28+119.068 8,381,369.957 215,063.981 600 600 58.927 314-00-26.379
73 28+177.995 8,381,412.911 215,023.674 600 230 0 88.167 319-38-04.009
74 28+266.162 8,381,482.786 214,969.943 0 0 1,124.115 323-50-38.743

Apendice-166



No Station Ｘcoordinates Ｙcoordinates
Beginning
of Radius

Parameter
End

of Radius
Length Chord Angle

75 29+390.277 8,382,390.413 214,306.732 20,000 20,000 456.501 323-50-38.743
76 29+846.778 8,382,762.040 214,041.634 0 0 316.713 325-09-06.744
77 30+163.491 8,383,021.956 213,860.663 1,500 1,500 903.045 325-09-06.743
78 31+066.536 8,383,869.784 213,591.696 0 0 609.724 359-38-44.309
79 31+676.260 8,384,479.497 213,587.925 30,000 30,000 518.937 359-38-44.308
80 32+195.197 8,384,998.426 213,589.204 0 0 1,235.629 0-38-12.258
81 33+430.826 8,386,233.979 213,602.935 -70,000 -70,000 323.454 0-38-12.258
82 33+754.280 8,386,557.420 213,605.782 0 0 625.538 0-22-19.155
83 34+379.819 8,387,182.945 213,609.844 -80,000 -80,000 237.012 0-22-19.155
84 34+616.831 8,387,419.954 213,611.031 0 0 85.443 0-12-08.065
85 34+702.275 8,387,505.397 213,611.333 3,000 3,000 362.527 0-12-08.064
86 35+064.802 8,387,866.964 213,634.487 0 0 1,497.108 7-07-33.616
87 36+561.910 8,389,352.508 213,820.206 0 230 -500 105.800 7-07-33.617
88 36+667.710 8,389,457.835 213,829.617 -500 -500 96.055 1-03-50.799
89 36+763.765 8,389,553.455 213,822.193 -500 230 0 105.800 350-03-25.123
90 36+869.565 8,389,656.068 213,796.638 0 0 2,659.433 343-59-42.307
91 39+528.999 8,392,212.417 213,063.380 12,000 12,000 313.793 343-59-42.307
92 39+842.792 8,392,515.144 212,980.814 0 0 28.783 345-29-36.015
93 39+871.575 8,392,543.009 212,973.604 -7,500 -7,500 320.437 345-29-36.015
94 40+192.013 8,392,851.422 212,886.735 0 0 123.470 343-02-43.357
95 40+315.482 8,392,969.525 212,850.729 0 230 -500 105.800 343-02-43.358
96 40+421.282 8,393,069.526 212,816.345 -500 -500 35.585 336-59-00.540
97 40+456.867 8,393,101.755 212,801.278 -500 230 0 105.800 332-54-20.820
98 40+562.667 8,393,192.269 212,746.600 0 0 694.021 326-50-38.003
99 41+256.688 8,393,773.292 212,367.025 0 230 500 105.800 326-50-38.004

100 41+362.488 8,393,863.806 212,312.346 500 500 87.280 332-54-20.819
101 41+449.768 8,393,944.575 212,279.560 500 230 0 105.800 342-54-26.437
102 41+555.568 8,394,047.591 212,255.680 0 0 470.170 348-58-09.254
103 42+025.738 8,394,509.074 212,165.720 0 230 -500 105.800 348-58-09.254
104 42+131.538 8,394,612.089 212,141.840 -500 -500 127.682 342-54-26.438
105 42+259.220 8,394,728.044 212,089.220 -500 230 0 105.800 328-16-33.790
106 42+365.020 8,394,813.849 212,027.414 0 0 716.111 322-12-50.973
107 43+081.131 8,395,379.797 211,588.645 0 230 -500 105.800 322-12-50.972
108 43+186.931 8,395,461.033 211,520.946 -500 -500 82.043 316-09-08.156
109 43+268.973 8,395,515.283 211,459.522 -500 230 0 105.800 306-45-03.148
110 43+374.773 8,395,572.427 211,370.544 0 0 1,965.492 300-41-20.332
111 45+340.265 8,396,575.570 209,680.319 0 330 1,200 90.750 300-41-20.332
112 45+431.015 8,396,622.863 209,602.873 1,200 1,200 62.843 302-51-19.720
113 45+493.857 8,396,658.323 209,551.000 1,200 330 0 90.750 305-51-21.581
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114 45+584.607 8,396,713.314 209,478.815 0 0 785.673 308-01-20.969
115 46+370.281 8,397,197.265 208,859.886 0 230 -380 139.211 308-01-20.970
116 46+509.491 8,397,276.048 208,745.365 -380 -380 218.778 297-31-39.084
117 46+728.269 8,397,317.344 208,533.585 -380 230 0 139.211 264-32-25.959
118 46+867.480 8,397,287.360 208,397.854 0 0 275.986 254-02-44.073
119 47+143.466 8,397,211.499 208,132.499 0 230 380 139.211 254-02-44.074
120 47+282.676 8,397,181.515 207,996.768 380 380 183.036 264-32-25.958
121 47+465.713 8,397,207.806 207,817.413 380 230 0 139.211 292-08-18.481
122 47+604.923 8,397,275.485 207,695.998 0 0 1,369.242 302-38-00.367
123 48+974.165 8,398,013.866 206,542.908 0 230 380 139.211 302-38-00.366
124 49+113.376 8,398,095.826 206,430.639 380 380 69.178 313-07-42.252
125 49+182.554 8,398,147.441 206,384.722 380 230 0 139.211 323-33-32.475
126 49+321.765 8,398,268.491 206,316.393 0 0 1,485.690 334-03-14.358
127 50+807.455 8,399,604.434 205,666.368 0 230 -380 139.211 334-03-14.359
128 50+946.666 8,399,725.483 205,598.039 -380 -380 143.659 323-33-32.473
129 51+090.325 8,399,822.381 205,493.138 -380 230 0 139.211 301-53-53.857
130 51+229.536 8,399,880.907 205,367.057 0 0 2,699.336 291-24-11.973
131 53+928.872 8,400,865.978 202,853.881 0 230 600 88.167 291-24-11.973
132 54+017.039 8,400,900.145 202,772.627 600 600 123.211 295-36-46.707
133 54+140.249 8,400,964.402 202,667.752 600 230 0 88.167 307-22-43.396
134 54+228.416 8,401,021.279 202,600.412 0 0 2,221.814 311-35-18.130
135 56+450.230 8,402,496.062 200,938.645 0 230 380 139.211 311-35-18.129
136 56+589.441 8,402,594.499 200,840.502 380 380 230.823 322-05-00.014
137 56+820.264 8,402,807.375 200,760.847 380 230 0 139.211 356-53-11.384
138 56+959.474 8,402,946.059 200,770.263 0 0 1,459.453 7-22-53.269
139 58+418.927 8,404,393.417 200,957.766 0 0 2,219.067 7-29-21.503
140 60+637.994 8,406,593.553 201,247.002 2,300 2,300 1,197.467 7-29-21.503
141 61+835.461 8,407,688.170 201,698.270 0 0 39.044 37-19-10.747
142 61+874.505 8,407,719.220 201,721.941 0 230 -700 75.571 37-19-10.744
143 61+950.077 8,407,780.126 201,766.662 -700 -700 314.660 34-13-36.654
144 62+264.736 8,408,070.733 201,880.253 -700 230 0 75.571 8-28-17.732
145 62+340.308 8,408,145.822 201,888.688 0 0 4,170.570 5-22-43.640
146 66+510.878 8,412,298.027 202,279.636 -2,000 -2,000 771.998 5-22-43.640
147 67+282.875 8,413,061.475 202,203.713 0 0 1,645.797 343-15-45.674
148 68+928.673 8,414,637.549 201,729.750 15,000 15,000 292.656 343-15-45.674
149 69+221.329 8,414,918.611 201,648.208 0 0 8.080 344-22-49.967
150 69+229.409 8,414,926.393 201,646.033 -11,000 -11,000 299.110 344-22-49.984
151 69+528.519 8,415,213.327 201,561.592 0 0 3,428.983 342-49-21.269
152 72+957.503 8,418,489.360 200,548.905 -20,000 -20,000 377.760 342-49-21.269
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153 73+335.263 8,418,849.195 200,433.938 0 0 260.989 341-44-25.335
154 73+596.252 8,419,097.042 200,352.164 0 230 -380 139.211 341-44-25.335
155 73+735.463 8,419,226.143 200,300.640 -380 -380 145.743 331-14-43.450
156 73+881.206 8,419,337.524 200,208.032 -380 230 0 139.211 309-16-13.609
157 74+020.416 8,419,411.745 200,090.503 0 0 277.830 298-46-31.723
158 74+298.246 8,419,545.487 199,846.981 0 230 380 139.211 298-46-31.724
159 74+437.457 8,419,619.707 199,729.452 380 380 59.787 309-16-13.608
160 74+497.244 8,419,661.029 199,686.329 380 230 0 139.211 318-17-06.128
161 74+636.454 8,419,775.286 199,607.162 0 0 6.024 328-46-48.017
162 74+642.478 8,419,780.437 199,604.040 -1,900 -1,900 645.867 328-46-48.012
163 75+288.345 8,420,265.843 199,182.704 0 0 2,432.695 309-18-12.403
164 77+721.041 8,421,806.779 197,300.279 0 230 380 139.211 309-18-12.403
165 77+860.251 8,421,901.224 197,198.289 380 380 91.312 319-47-54.286
166 77+951.563 8,421,977.345 197,148.254 380 230 0 139.211 333-33-58.750
167 78+090.774 8,422,108.427 197,102.000 0 0 774.987 344-03-40.634
168 78+865.761 8,422,853.620 196,889.182 -25,000 -25,000 362.509 344-03-40.635
169 79+228.270 8,423,201.459 196,787.110 0 0 216.450 343-13-49.720
170 79+444.720 8,423,408.704 196,724.659 8,000 8,000 330.256 343-13-49.720
171 79+774.976 8,423,726.792 196,635.926 0 0 76.193 345-35-44.730
172 79+851.168 8,423,800.589 196,616.972 0 230 -380 139.211 345-35-44.733
173 79+990.379 8,423,932.863 196,574.245 -380 -380 102.743 335-06-02.849
174 80+093.122 8,424,019.112 196,518.991 -380 230 0 139.211 319-36-33.459
175 80+232.333 8,424,113.221 196,416.690 0 0 446.682 309-06-51.574
176 80+679.015 8,424,395.019 196,070.115 -1,800 -1,800 307.879 309-06-51.574
177 80+986.894 8,424,567.925 195,815.827 0 0 1,606.538 299-18-51.249
178 82+593.432 8,425,354.485 194,415.010 40,000 40,000 332.097 299-18-51.249
179 82+925.529 8,425,518.279 194,126.117 0 0 1,114.630 299-47-23.746
180 84+040.159 8,426,072.052 193,158.782 0 230 -600 88.167 299-47-23.744
181 84+128.326 8,426,113.958 193,081.235 -600 -600 77.326 295-34-49.011
182 84+205.652 8,426,142.765 193,009.533 -600 230 0 88.167 288-11-46.174
183 84+293.819 8,426,166.157 192,924.548 0 0 1,574.646 283-59-11.439
184 85+868.464 8,426,546.739 191,396.587 0 230 -600 88.167 283-59-11.438
185 85+956.631 8,426,565.942 191,310.558 -600 -600 68.820 279-46-36.705
186 86+025.451 8,426,573.718 191,242.217 -600 230 0 88.167 273-12-18.194
187 86+113.618 8,426,574.331 191,154.074 0 0 1,236.936 268-59-43.461
188 87+350.554 8,426,552.644 189,917.328 0 230 -380 139.211 268-59-43.461
189 87+489.764 8,426,541.733 189,778.754 -380 -380 57.579 258-30-01.578
190 87+547.343 8,426,526.032 189,723.414 -380 230 0 139.211 249-49-07.709
191 87+686.553 8,426,462.540 189,599.759 0 0 1,409.116 239-19-25.825
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192 89+095.669 8,425,743.630 188,387.829 0 230 600 88.167 239-19-25.824
193 89+183.836 8,425,700.529 188,310.939 600 600 154.080 243-32-00.558
194 89+337.915 8,425,650.225 188,165.750 600 230 0 88.167 258-14-49.305
195 89+426.082 8,425,636.518 188,078.677 0 0 976.261 262-27-24.037
196 90+402.343 8,425,508.358 187,110.865 0 230 380 139.211 262-27-24.038
197 90+541.554 8,425,498.550 186,972.208 380 380 65.786 272-57-05.921
198 90+607.340 8,425,507.594 186,907.129 380 230 0 139.211 282-52-14.969
199 90+746.551 8,425,554.836 186,776.400 0 0 1,336.191 293-21-56.854
200 92+082.742 8,426,084.769 185,549.788 0 230 -380 139.211 293-21-56.853
201 92+221.952 8,426,132.011 185,419.059 -380 -380 271.471 282-52-14.969
202 92+493.424 8,426,096.888 185,155.655 -380 230 0 139.211 241-56-19.743
203 92+632.634 8,426,017.042 185,041.872 0 0 1,683.672 231-26-37.859
204 94+316.306 8,424,967.641 183,725.245 0 230 500 105.800 231-26-37.858
205 94+422.106 8,424,904.687 183,640.279 500 500 88.622 237-30-20.677
206 94+510.728 8,424,863.934 183,561.713 500 230 0 105.800 247-39-39.990
207 94+616.528 8,424,830.734 183,461.312 0 0 1,488.875 253-43-22.807
208 96+105.403 8,424,413.431 182,032.115 0 230 500 105.800 253-43-22.808
209 96+211.203 8,424,387.389 181,929.624 500 500 135.266 259-47-05.624
210 96+346.469 8,424,381.589 181,794.895 500 230 0 105.800 275-17-06.780
211 96+452.269 8,424,398.727 181,690.546 0 0 788.755 281-20-49.597
212 97+241.023 8,424,553.916 180,917.209 0 230 380 139.211 281-20-49.598
213 97+380.234 8,424,589.528 180,782.845 380 380 155.062 291-50-31.482
214 97+535.296 8,424,674.592 180,654.484 380 230 0 139.211 315-13-19.377
215 97+674.506 8,424,784.455 180,569.326 0 0 1,074.699 325-43-01.263
216 98+749.206 8,425,672.442 179,963.968 -35,000 -35,000 340.605 325-43-01.263
217 99+089.811 8,425,952.935 179,770.746 0 0 287.891 325-09-33.981
218 99+377.702 8,426,189.220 179,606.275 -2,000 -2,000 326.104 325-09-33.980
219 99+703.806 8,426,440.529 179,399.026 0 0 636.131 315-49-02.083
220 100+339.937 8,426,896.711 178,955.675 20,000 20,000 307.171 315-49-02.083
221 100+647.107 8,427,118.625 178,743.293 0 0 77.345 316-41-50.007
222 100+724.452 8,427,174.912 178,690.245 -22,000 -22,000 312.218 316-41-50.007
223 101+036.670 8,427,400.598 178,474.505 0 0 428.834 315-53-02.756
224 101+465.504 8,427,708.472 178,175.988 0 230 -500 105.800 315-53-02.757
225 101+571.304 8,427,781.749 178,099.745 -500 -500 205.971 309-49-19.939
226 101+777.275 8,427,877.830 177,919.202 -500 230 0 105.800 286-13-10.761
227 101+883.075 8,427,900.138 177,815.834 0 0 1,023.128 280-09-27.943
228 102+906.203 8,428,080.576 176,808.742 -15,000 -15,000 323.213 280-09-27.943
229 103+229.416 8,428,134.146 176,490.006 0 0 4,030.225 278-55-23.444
230 107+259.642 8,428,759.274 172,508.558 10,000 10,000 749.385 278-55-23.444
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231 108+009.027 8,428,903.129 171,773.288 0 0 387.332 283-13-00.623
232 108+396.359 8,428,991.687 171,396.216 0 230 -380 139.211 283-13-00.623
233 108+535.570 8,429,015.154 171,259.208 -380 -380 224.457 272-43-18.738
234 108+760.026 8,428,960.891 171,044.759 -380 230 0 139.211 238-52-43.185
235 108+899.237 8,428,875.085 170,935.401 0 0 754.699 228-23-01.301
236 109+653.936 8,428,373.860 170,371.181 0 230 500 105.800 228-23-01.301
237 109+759.736 8,428,306.460 170,289.696 500 500 81.070 234-26-44.118
238 109+840.806 8,428,264.862 170,220.216 500 230 0 105.800 243-44-07.903
239 109+946.606 8,428,224.867 170,122.324 0 0 2,579.100 249-47-50.719
240 112+525.706 8,427,334.199 167,701.896 10,000 10,000 418.977 249-47-50.719
241 112+944.682 8,427,197.788 167,305.781 0 0 39.134 252-11-52.731
242 112+983.816 8,427,185.824 167,268.521 -10,000 -10,000 336.649 252-11-52.732
243 113+320.465 8,427,077.525 166,949.784 0 0 370.669 250-16-08.857
244 113+691.134 8,426,952.386 166,600.878 0 230 -500 105.800 250-16-08.856
245 113+796.934 8,426,913.199 166,502.659 -500 -500 70.519 244-12-26.040
246 113+867.453 8,426,878.146 166,441.536 -500 230 0 105.800 236-07-34.678
247 113+973.253 8,426,813.165 166,358.110 0 0 1,744.377 230-03-51.861
248 115+717.630 8,425,693.404 165,020.580 -40,000 -40,000 315.810 230-03-51.861
249 116+033.440 8,425,489.723 164,779.230 0 0 490.498 229-36-43.350
250 116+523.937 8,425,171.901 164,405.631 15,000 15,000 322.149 229-36-43.350
251 116+846.087 8,424,965.812 164,158.035 0 0 14.534 230-50-33.225
252 116+860.621 8,424,956.634 164,146.765 -90,000 -90,000 319.497 230-50-33.220
253 117+180.118 8,424,754.447 163,899.381 0 0 1,963.949 230-38-20.986
254 119+144.068 8,423,508.906 162,380.920 0 230 -600 88.167 230-38-20.986
255 119+232.234 8,423,451.352 162,314.158 -600 -600 55.634 226-25-46.254
256 119+287.868 8,423,411.194 162,275.684 -600 230 0 88.167 221-07-00.720
257 119+376.035 8,423,342.029 162,221.041 0 0 1,706.382 216-54-25.987
258 121+082.417 8,421,977.591 161,196.323 0 230 600 88.167 216-54-25.988
259 121+170.584 8,421,908.426 161,141.679 600 600 117.332 221-07-00.720
260 121+287.916 8,421,828.114 161,056.397 600 230 0 88.167 232-19-16.566
261 121+376.082 8,421,777.717 160,984.080 0 0 471.344 236-31-51.299
262 121+847.426 8,421,517.777 160,590.893 -16,000 -16,000 295.929 236-31-51.299
263 122+143.355 8,421,352.302 160,345.557 0 0 1,976.437 235-28-16.319
264 124+119.792 8,420,232.018 158,717.287 -20,000 -20,000 365.868 235-28-16.319
265 124+485.660 8,420,021.891 158,417.783 0 0 613.807 234-25-23.035
266 125+099.467 8,419,664.781 157,918.552 -1,500 -1,500 177.885 234-25-23.035
267 125+277.352 8,419,552.962 157,780.341 1,500 1,500 207.825 227-37-42.092
268 125+485.178 8,419,423.968 157,617.605 0 0 866.914 235-34-00.132
269 126+352.092 8,418,933.774 156,902.587 40,000 40,000 311.313 235-34-00.132

Apendice-171



No Station Ｘcoordinates Ｙcoordinates
Beginning
of Radius

Parameter
End

of Radius
Length Chord Angle

270 126+663.405 8,418,758.744 156,645.138 0 0 1,538.477 236-00-45.456
271 128+201.882 8,417,898.720 155,369.494 50,000 50,000 792.311 236-00-45.456
272 128+994.192 8,417,461.034 154,709.059 0 0 1,479.269 236-55-13.972
273 130+473.461 8,416,653.646 153,469.558 8,000 8,000 392.062 236-55-13.971
274 130+865.523 8,416,447.793 153,135.933 0 0 1.878 239-43-42.635
275 130+867.400 8,416,446.846 153,134.312 -1,500 -1,500 434.631 239-43-42.533
276 131+302.032 8,416,176.799 152,795.695 0 0 442.873 223-07-36.450
277 131+744.905 8,415,853.571 152,492.940 1,900 1,900 310.159 223-07-36.451
278 132+055.064 8,415,645.476 152,263.416 0 0 361.175 232-28-47.404
279 132+416.238 8,415,425.506 151,976.955 20,000 20,000 720.889 232-28-47.404
280 133+137.127 8,414,996.854 151,397.401 0 0 32.444 234-32-42.101
281 133+169.571 8,414,978.034 151,370.974 15,000 15,000 312.546 234-32-42.105
282 133+482.117 8,414,799.404 151,114.513 0 0 1,307.849 235-44-19.915
283 134+789.965 8,414,063.130 150,033.601 -6,000 -6,000 454.325 235-44-19.915
284 135+244.290 8,413,793.396 149,668.148 0 0 92.982 231-24-01.376
285 135+337.272 8,413,735.387 149,595.481 1,800 1,800 307.948 231-24-01.376
286 135+645.220 8,413,564.739 149,339.590 0 0 225.749 241-12-09.659
287 135+870.969 8,413,455.992 149,141.759 -2,200 -2,200 428.337 241-12-09.659
288 136+299.306 8,413,214.532 148,788.786 0 0 925.143 230-02-50.196
289 137+224.449 8,412,620.446 148,079.594 -10,000 -10,000 253.957 230-02-50.195
290 137+478.407 8,412,454.912 147,887.009 0 0 158.199 228-35-31.947
291 137+636.606 8,412,350.277 147,768.356 0 230 600 88.167 228-35-31.948
292 137+724.772 8,412,293.613 147,700.837 600 600 290.080 232-48-06.682
293 138+014.852 8,412,179.767 147,437.096 600 230 0 88.167 260-30-08.824
294 138+103.019 8,412,169.496 147,349.551 0 0 482.177 264-42-43.559
295 138+585.196 8,412,125.059 146,869.426 -5,000 -5,000 853.498 264-42-43.559
296 139+438.694 8,411,974.422 146,030.379 0 0 589.821 254-55-54.226
297 140+028.515 8,411,821.086 145,460.838 -3,000 -3,000 786.792 254-55-54.226
298 140+815.308 8,411,519.824 144,736.446 2,000 2,000 204.770 239-54-18.367
299 141+020.078 8,411,426.386 144,554.337 0 0 370.783 245-46-16.814
300 141+390.861 8,411,274.225 144,216.215 -3,000 -3,000 217.341 245-46-16.815
301 141+608.202 8,411,177.934 144,021.421 0 0 181.190 241-37-13.572
302 141+789.392 8,411,091.813 143,862.007 0 300 800 112.500 241-37-13.572
303 141+901.892 8,411,040.686 143,761.823 800 800 276.452 245-38-56.566
304 142+178.344 8,410,972.038 143,495.448 800 300 0 112.500 265-26-54.590
305 142+290.844 8,410,968.376 143,383.032 0 0 209.011 269-28-37.584
306 142+499.855 8,410,966.469 143,174.030 0 230 -500 105.800 269-28-37.584
307 142+605.655 8,410,961.776 143,068.387 -500 -500 101.475 263-24-54.769
308 142+707.130 8,410,940.025 142,969.449 -500 230 0 105.800 251-47-13.524
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309 142+812.930 8,410,899.977 142,871.579 0 0 228.018 245-43-30.708
310 143+040.947 8,410,806.236 142,663.721 5,000 5,000 199.414 245-43-30.708
311 143+240.362 8,410,727.900 142,480.352 0 0 0.000 247-53-42.970
312 143+240.362 8,410,727.900 142,480.351 -10,000 -10,000 195.418 248-00-37.141
313 143+435.780 8,410,652.962 142,299.876 0 0 356.874 246-53-26.350
314 143+792.654 8,410,512.894 141,971.639 -20,000 -20,000 304.469 246-53-26.350
315 144+097.123 8,410,391.266 141,692.522 0 0 99.371 246-01-06.286
316 144+196.494 8,410,350.878 141,601.729 4,000 4,000 347.698 246-01-06.287
317 144+544.192 8,410,223.535 141,278.307 0 0 2,042.647 250-59-55.748
318 146+586.839 8,409,558.474 139,346.960 -6,000 -6,000 311.924 250-59-55.748
319 146+898.763 8,409,449.297 139,054.804 0 0 1,002.546 248-01-12.581
320 147+901.309 8,409,074.063 138,125.128 4,000 4,000 1,637.772 248-01-12.581
321 149+539.082 8,408,784.659 136,524.728 0 0 1,040.257 271-28-46.287
322 150+579.339 8,408,811.519 135,484.817 0 230 -380 139.211 271-28-46.286
323 150+718.549 8,408,806.624 135,345.900 -380 -380 108.327 260-59-04.402
324 150+826.876 8,408,774.732 135,242.758 -380 230 0 139.211 244-39-04.340
325 150+966.087 8,408,700.360 135,125.324 0 0 150.469 234-09-22.455
326 151+116.556 8,408,612.249 135,003.352 -1,500 -1,500 159.210 234-09-22.455
327 151+275.766 8,408,512.351 134,879.479 0 0 34.797 228-04-29.506
328 151+310.563 8,408,489.101 134,853.589 0 300 900 100.000 228-04-29.505
329 151+410.563 8,408,423.684 134,777.973 900 900 1,028.993 231-15-28.661
330 152+439.556 8,408,322.088 133,809.431 900 300 0 100.000 296-45-56.473
331 152+539.556 8,408,370.391 133,721.886 0 0 54.471 299-56-55.631
332 152+594.027 8,408,397.584 133,674.688 0 230 -380 139.211 299-56-55.628
333 152+733.238 8,408,459.502 133,550.237 -380 -380 26.211 289-27-13.747
334 152+759.448 8,408,467.372 133,525.241 -380 230 0 139.211 285-30-06.418
335 152+898.659 8,408,487.928 133,387.767 275-00-24.533
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