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PREFACE

In response to the requést-of the Government of the Repuﬁlic
of Bolivia. the Government of Japan decided to conduct a survey on
the Estab}ishment Project of the Geﬁeral Rospital in Santa Cruz
and entrusted the survey to the Japan International Cooperation
Agency (JICA). The J I C A.sent to Bolivia a survey team headed
by Dx. Satoru Nakamura, Professor of Hospital Administration,
Tokyo'Mediéal Colleée, from 19th October to 17th Novembér, 1982.

The team had discussions with the officials concerned of the
Government of Bolivia and conducted a field survey in Santa Cruz.
After the.téam returned to Japan, further studies were made and
the preéent repbrt has been prepared.

I hope that this report will serve for the development of the
_ Project and contribute to the promotion of friendly relations
between our two countries.

I wish to express my deep appreciation to the officials
concernaed of the Government of the'Reéﬁblic of Bolivia for their

close cooperation extended to the team.

March , 1983

Keisuke Arita
President

Japan International Cooperation Agency
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Summary

_ 'At.the rengst of the Government of the Republic of Bolivia, the
Goﬁefhment of Japan has agreed to consider the proposed construction
of a ﬁéw'general héspitai in Santa Cruz as a grant-aid cooperation
projeétVfor_fiQCal_year'iQBB. The Japan Internaticnal Cooperation
Agenéy (JICA)} was dskea to cdﬁduct'a basic design survey,

The JICA_seﬁf-a éurvéy_team[ héaded'by Professor.SatorU_Nakamura
of Tékyo Medical Collége} fé:Bolivia from October 19 to November 17,
1982.. The team studiéd'the baékétound, the scope, the administration
and the management of the plén and_had'consultations with the Bolivian
gévernmental agénéiés'qoncerned. _

This report has beén-dqmpiled'frdm the results of the survey.

The Staté of.Santé Crhz,'wheré the proposed general hospital
is to be cqnstructed, oCcupies one-third of the total land area of
Bolivia. The total popﬁlatidn of 330,000 of Santa Cruz City ranks
next to La Paz, the capital. . _

"Agriculture and stock-farming have developed on the vast and
fertile;plain, turning the State into a center of food supply for the
whole country. - The State also produces petroieum and-natural gas.
Thus, the State has established itself as the center of the Bolivian
economy. . _ _ _

As ‘a resﬁlt of this active economic activity, the city has been
expanding: Due to a mérked influx of population, the city has seen
an annual populaticn increase of 7.2%. This rate of increase is the
highest among.the cities of South America and the total population
is expected to reach-440,600 by 1985,

With the expansion of the city, urban deﬁelopment has been in
progress. However, national medical_faeilities fqr low and medium
income groups, which account for the méjority of the population, are
obsélete, and incapable of coping with the drastic population increase

and urkan sprawl.
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The only national general hospital in the cxty, converted from
a monastry constructed in 1800, is cleaxrly obsolete. Wlth lnadequate'
facilities and equipment, it can hardly play the role of a reglonal

core hospital. In actual fact, it seems to form a source of Cross

1nfect10n. o
The facilities at the Natlonal Chlldren a Hospltal are also

obsolete, it being 34 years since’ the hospltal was esfablxshed e‘
a result, both lnfELLLOUS and non-infectious chlldren are accommodated '
in the same ward. Since these are the condltlons of Lhe ex1st1ng

national hospitals,. there is a strong need to construct a new national

general ‘hospital in Santa Cruz.

Based on the ‘details of the Bolivian request and the results of
the field suxrvey, the survey team has produced a baslc.d351gn outllnlng
the scope and size of theé proposed'geﬁeral hospital. The pasic sug-

gestions are as follows:

{1} The general hospital should consist primarily of Internal

Medicine, General Surgery and Pedlatrics departments.

(2} . The capacity should be 200 beds, considered to he the minimum
size for a general hospital, However, a future increase of 200

beds should be made possible.

(3) The Central Diagnosis Department éhoﬁld have facilities for cop-

ing ‘with a future capac1ty of 400 beds

{4) Constructlon, facilities and equlpment should be planned for

ease of maintenance and supervision.

{(5) The hospital plan should allow for future expansion and remodelingi
of its facilities to keep up with future economic development and

advancements in medical technology.

{(6) Natural conditions should be fully considered. Local techniques
and materials should be adopted as much as poselble to reduce

construction costs.
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_:When this hogpital is complete and starts operating smoothly, it
is,éxpécted not only-to reinforce the medical services for the city
.of Sanpé_Cruz, but also to raise the level of medical services for
-tﬁe.Stéte”as a Qhole; . |

- ‘However, as-th? Bolivian medical services are .faced with various
probléms, the administration and'management of the proposed general

hdspiﬁal are expected to faée the difficulties ocutlined below.
(1)° Adwinistration and management

The position.@f the presenﬁ_érojéct in the plans for Bolivian
medical care in general should be established as soon as possible by
.thé'BéliVian Government. _ _

Although the original idea was that this project would be managed
by'a committée'formed by various related organizations in the State of
Santa Cruz under thée administration of the Miniétry of Health, it is
strongly expected that the negotiations proceed smoothly and the final

agreement is veached between the two parties,
(2) Operating budget

The managenient of the proposed hospital is estimated to cost 430
million peSoé per annum.

The Bolivian policy is that personnel and food costs reguired for
the management of the proposed hospital will be borne by the Ministry
of Health and all other expenses by related organizations of the State
of Santa Cruz.

The distributions -of the burden among the related organizations

should be determined.
(3} Recruitment of. personnel

The proposed hospital is expected to require a minimum staff
.of 300 persons} i.e., 50 full-time physicians, 120 nurses, 20
laboratory technicians ({including assistants) and the 100 in adminis-
tration.and'service sectors.

In view of the présent condition of medical care in the State

of Santa Cruz, and in Bolivia in general, recyuitment of fully
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qualified paramedicals énd[nurses;is expected to prove difficult.
The Bolivian. side is studying a 3~hour shift system for phy-
sicians. However, it is felt that the use of full=time physicians_

will be necessary.

Summary 4
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CHAPTER 1 INTRODUCTION

The Gb#ernmeht of the Republic of Bolivia (referred to helow as
'Beliﬁia) intends to provide better medical care by improving its
'system of medical serv1ces and facilities. There have been marked
1ncreases in populatlon due to drastlc influxes of peonle especially
'1n:Santa Crug Clty, the capital of Santa Cruz, the largest state in
Bolivia. 'Coﬁseqﬁently, the expansion and improvement of medical
facilities as social assets'appfopriate to the rapid expansion of
thls city have 1ong been awaited in Bolivia.

With thls background, at. the end of Jamuary 1981 the Bolivian’
Government requested grantﬂald cooperation from the Japanese Govern-
ment in the construction of a rew Santa Cruz General Hospital. This
was followed in March 1982 by another request from the Bolivian
Government in more concrete terms.

Upon these requests, the Japenese Government sent through the
_Jepan Iﬁternational Cooperation Agency a Basic Design Survey Team
headed by Dr. Satoru Nakamura, professqr at Tokyo Medical College.
_This team stayed in Bolivia from October 19 to November 17, 1982, in
order to evaluate the suitability of the propesed hospital construc-
tion.

In the‘cqurse'of the present survey, basic agreement was reached
on the scope and methéd_of.gfant—aid cooperation, as well as on the
basic concept of tﬁe proposed hospital. The survey also covered
local building conditiohs and related information.

This report has now been compiled from the results of the survey.

The Japanese éovernment has agreed to consider this project as a
grant~eid cooperation projeet for fiscal year 1983. The Japan
Internationdl Cooperation Agency was thus asked to conduct a basic
de51gn survey to determine the scope of tho project.

The JICA sent a survey team, headed by Professor Satoru Nakamura
‘of Tokyo Medical College, to Bolivia from October 19 to November 17,
1982 ' The . team studled the background the scope and the management
Df the progect consulting with the Bolivian authorities concerned.

This report has been compiled from the results of the survey.
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CHAPTER 2 BACKGROUND OF THE PROJECT

2-1  General Outline of the Country

.golivia_is'sitﬁated in the midwest of South America. It is a
'_;aﬁdiqgked cpuﬁtry,_sufroundeﬁ by Brazil, Peru, Cﬁile, Argentina and
Paréghay. The Country'S'total area is 1.09_million square km (about
three times-tha£ of Japan), a third of which is made up of highland
vélleys and about tWoFthirds'cohsisting of lowland plains. The high-
lénds;are arid and cool, whereas the lowlands are tropical or sub-
trbpical. ‘Bolivia has a population of 5,570,000 (about 1/20 of Japan’s
-pépuiétion}, 80% of whom inhabit highlands 2,500m.above sea level.
Ihdiahézof Aymara and Quechua extraction account for 55%, Mestizos 30%
and Sbaﬁiérds and other whites 15% of the population. In 1981, per

capita annual income was US$570 and the literacy rate 36.7%.

2-2 Brief Description of Santa Cruz

The State of Santa Cruz is situated in the eastern part of Bolivia
and occupies.a third of the country. It is about the same size as
‘Japan and it is the largest state in Bolivia. It borders on Brazil to
the nbrtheast and Paraguay'to the southeast, acroés the vast Gran Chaco
plain that_spréadé'thrbugh Bolivia and Paraguay. The northern'part is
connacted to the_Staté of Beni along the Rio Grande, a tributary of
the hmazon, and this area is low and swampy. The state's topography
is'almést level, 300 500m above sea level, except for the western
region which reaches the mountains of Cochabamba State. Tt is a torrid
zone of high temperature and humidity.

The population of the state was about 86,000 in 1980, méstly
concentrated.in Santa Cruz City and the surrounding urban area.

Santa Cruz City, or more properly Santa Cruz de la Siérra, is the’
state_capital and Bolivia's second city after La Paz, having a popui.a -
tion of 330,000 {in 1980). Santa Cruz City was developed in a low
plaiﬁ, 440h above sea level, while other major cities, such as La Paz,
Cochabamba, Sucre and Ofuro,.are situated in mountainous areas about

3,000m above sea level.



Agriculture and stock-farming have been developed on the level
and - vast fertile land, so the'staﬁe has established itself as Bolivia's
féod source. Petroléum and natural gas are produced and exgorted to
Brazil and Argentina. ' _

Santa Cruz City is_economically wmore active than other areas Qf.
the country. ‘he area has a strong sense of autdnoﬁy since it poséess—
es more land and is richer than the other mountainous aveas, as well
as being greatly different in climate. ) ' |

in recent years the influx of populafion:té the city has been
remarkable. The population is increasing by 7.2% annually: one of
the highest fates in South America. In 1985, state's population is
expected to be 440,000. | ' ' o

On the completion of Viru Viru International Airport, now being
constructed to the north of the c¢ity, Santa Cruz will serﬁe as a
central entrepﬁ£ fof'the South America continent, énd the scale of

the state's structure and economy should expand rapidly.

2-3 Local Medical Care
(1} cConditions of Medical Care in Bolivia

The total population of Bolivia is 5,500,000, half of which is
under 15 years old. The birthrate is 2.8%, about twice that of Japan;
and the mortality réte of 2.0% is a little over three times that of
Japan. The mortality rate for infants is very high;.231 of every
1,000 babies are said to die before the age of three.

Accordlng te Bolivian hospital statlstlcs, the pr1n01pa1 causes
of death were:

1. pneumonia;

2. pulmonary tuberéulosis;

3. forms of diarrhea.

From the andes Mountains to the tropical lowlands, Bolivia has a varied’

climate, which makes the disease patterns of each region wmore intri-

cate.

The total number of the country's wmedical facilities is 1,451,



" the nﬁmber'of sickbedé 12,251, and there are 2,836 doctors, 1,359
" dentists and 4,286 nurses. The average life span is 46.7 years.

The basis of medical and health services 1s a system of a public
mediqal éérviéé,-soéial and other types of insurance and free medical
treatment. With the majority of the people being in poverty, the
'natidﬁéi'hdSPifals, while serving as university teaching hospitals,
provide free medical treatment.under the Ministry of Health. Only
three universities, La Paz, Sucre and Cochabamba, are equipped with
medical schools.

_PhysiqianS"Workihgiét the national hospitals work for other
medical.institutions oOr ‘are in privaté practice outside hospital hours.

Public-hfgiene and prevéntive medicine are administere& by local
administraﬁivé bodies, plannéd'and guided by the Ministry of Health.
In réality3 however, as medical and health services are inadequate and
with wedical facilities functioning unsatisfactorily, qualified
manpower is not effectivﬁiy'émployed, leading to a brain drain.
Furthermdré, many peeple cannot receive medical and health services,
and at the same time there are many in the low-income bracket who
simply ladk knowledge about medical and health sexrvices.

Of the 3 million people living in rural areas, 1 million can
receive vaccinaﬁion ox héalth education; but the remaining 2 million
are not served at all by'medical or héalth'sérvices..

The social health system covers only stable businesses and govern-
ment employees. It has only 1 million members, one-fifth of the total
population. ‘ _

The_Bolivian Ministry of Health has been endeavoring since 1976
to improve the fegional syétém of.medical and health services. For
rural areas, in particular, the Ministry is planning to cover 3million
rural residents with medical sérvicés.provided through 100 Centros de

salud Hospitalaria and other Facilities:

Puesto Sanitario - 1 for each area of population less than 200,
Puesto Medico - 1 For each area of population of 2007 2,000;
Centro de Salud Hospitalaria - 1 for each area of population

c. 30,000,



tThis regional health service network is intendéd to'cbver 80" 90%
of preventive medicine, also providing 70% of medical treatment,_ﬁith
the remalnlng 30% covered by reglonal coxe hospltals '

The hospitals are broadly divisible 1nto three types- natlonal,
social insurance and private. In the natlonal hospltalg, examlnat;on
and treatment fees are determined by a social casewbrk,system based on
ranking of 5% 7 grades (0~ 100%) according to the patient's income
level. As a result, the national hdspitals tend to handle the low-
income stratum. : . . '

Public welfare accounted for 1l. 9A of the total national budget
for 1980; but the ratio fell to 6.8% in 1981 and to 2.2% in 1982.
Improvement: and management of natibnal hogpitals thus became increas-
ingly difficult. Followlng the shift from military to civil adminis-
tration in October 1982, the proporfion of the natlonal budget spent
on pablic welfare is expected to increase.

preventive medicine is lagging behind because of the ingufficient
public welfare budget and the lack of sanitary administration. The
national medical facilities generaily serve for primary care or
secondary functions at most. Since medical insurance is undeveloped,
medical expenses are high relative to the average income. Consequent-
ly medical facilities are used only when the patient's cqnditidn'has
deteriorated, and people tend not to take advantage of early diagnosis
and treatment. '

Tﬁe dispensary and medical practice system is specialized and
patients themselves purchase thé medicine they take, and medicines -and
medical equipment are mostly imported: additional financial burdens
for patients because of the recent currency devaluation agéinst the
dollar.

on the other hand, modern medical facilities are plentiful in
social insurance hospitals and private hospitals for people in the
upper income brackeis: this is a major difference between national

and other hospitals.
{2} Medical Care in Santa Cruz

According to Santa Cruz State statistices, the pringipal causes

of death are:



1. accidents;

C2. dysentery and fofms.of diarrhea;

3. diphtheria, tetanus, scarlet.fever etc.

Apart from the accident rate, this pattern is typical of tropical
areag. ] .

- The state has about 500 registered doctors, 120 qualified nurses

“and . 500 assistant nurses. The numbers of Qualified and assistant
nurses afe_duite small. about 60% of the total medical staff is con-
centrated in Santa Cruz City. In Santa Cruz State there are about
1,620:registered sickbeds, but the poﬁulation ig such that there are
1.84 beds fqr_L;OOO people, a greatly insufficient ratio.

Sdmé'hdépitals.in Santa Cruz City are run by the Ministry of
Heaith, Santa.Crﬁz'Health Bureau, such as:

‘I‘hé National 'G_e:n:eral'HosPital {Hospital San Juén de Dios);

The National Children's Hospital (Hospital de Nifios);

The National'.Métex;n.:'i.ty Hospital (Ihstituto de Materniddad);

The Cancer Institute {(Instituto oncologico);
others are controlled by the insurance associations of public corpora-
tions, suéh as:

. The.Pétroleum Corporation Hospital {Hospital Caja Petrolera $. S.);

The National Insurance Hospital (Hospital Caja Nacional S.5.);

" rthe Ra.i'lway .Co'rporation' 'Hosp.itai {Hospital Caja Ferroviaria S. 5.}

In Santa Cruz there are also national clinics and public health
centers run by theé Health Bureau, the Red Cross and the Public Corpora-
tion Insurance Association.

Of the above facilitiés, the National General Hospital, which is
to form the regional core, has 432 beds and treats 7,000 inpatients
per year. The facility, originally a réligious house established in
1909, has'déterioratéd considerabiy.

The Nation&l Children's Hospital was fbuﬁded in_l948, but deterio-
ration due to dirt and humidity is notiCeablé.. it hés.l45 beds; but
it'is a grossly ihadequate institution where infants with and without
infectious diseases are often placed in the same ward. These national
hoSpitéls, which depend on the’Ministry of Health budget, have had

their funds reduced and theréfdre do not have sufficient medical



facilities, catering only for lbwermincgme.patients.

The Petroleum Corporation Hospital was completed in 1973 and has
100 beds. It prides itself oﬁ its modern faciliﬁies'and efficient
medical equipment, and so is the most reliable hbspital in Santa Cruz,
treating people in middle and high.incgme bfaékeﬁs.’ However; those
able to benefit from the good medical facilities in the Petroleum
Corporation Hospital or in the priVéte hospitals are limited to a

small circle,.

24 Requests by Bolivia

In such social and medlcal condltlons, the Bollv1an Government
has erongly felt the need for the 1mprovement and expanSLOn of the
Santa Cruz General Hospital as the "corve" hospital for the fast-
growing state. ' .

_In January 1981 and March 1982, the Bollv1an Government requested
grant-aid cooperatlon from the Japanese Government for the establlsh—
ment of the proposed hospital.

The Bolivian request concerns the éonstructioh of a modern general
hoapltal with a capac1ty of 350 beds, centerlng around three depart-
ments, TInternal Medicine, General Surgery and Pedlatrlcs, in Santa Cruz.

it lists five reasons for the nece351ty of such a hospital:

1) The present condition of national medical facilities cannot
cope with the drastic populatiqﬁ increase in Santa Cruz;
2) he only national general hospital in Santa Cruz (Hospital
San Juan ge Dios) is now obsolete;
3) Modern medical facilities are needed where young, Fforelgn-
trained medical personnel can work to their fullest ability;
4) A modern hospital is needed as the basis for regicnal
medical services and also as the core hospital for the region;
5) Internal mediciﬁe and surgery departments account for 60% of
. the total beas in.Santa Cruz administered by the Ministry of
Health. With the obsolescence of the National Children's
Hospital, improvemént is strongly needed. in three departments,

Internal Medicine, General Surgery and Pediatrics.
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CHAPTER 3 OUTLINE OF THE PROPOSED SITE

~3-1 Proposed Construction Site

The proposed construction site for this hospital is 2.4 km from

the'Céﬁter of Santa Cruz Cify to the west on Av. Kennedy and faces

the Interno and Externc (inner and outer roadways) of 3¢ anillo (No. 3
T.oop Rbéd):'_ThGESite meaSufes about 200m>(156m ox 30,897n%. fThe site
_was'pﬁréhaéed_by Santa Cruz City and the state of Sahté Cruz Develop-
ment COfpdration (COﬁhECRUZ) and donated to thé Ministry of Health.
Acqording to the urbén plan of the Municipal'Planning Agency, the area
between Interno and Externo of 39 Anillo.is reserved for public use.
in the near fﬁture (35 years), 32 Aanille will be completed as a one-
way street for Interno and Externc. The area around the site is
residentiél.‘ _

The site is'laigely flat and- is low for the city: about 4.0 m’
lower than.the center. Accordihg to information obtained at the site,
is often covered with about 50 cm of water during the rainy season.
Tropical evérgreens suéh as'mangoes, palms and tamarinds grow on' the
site. According to a survey, there.are about 70 trees with trunks of
aboﬁﬁlSO cm diameter}ﬂmitheif.denéity:h;estimated at about 15 per area
of 20n1*?0}n. They are about 507 100 years old and about 20mhigh.

Trénsport to the siﬁe is by muhicipal bus traveling through Av.
Kennedy and 3¢ Anillo. o

5:

3—2 Natural Conditions
(1y Climate of santa Crugz City

The city is situated in the tropics and has an averagé tempera~
ture.of 27°C in summer and 20°C in winter. The average maximum
températufe is 31°C in summer and 24°C in winter, and the averége
minimuﬁ temperéture is 21°C in summer and 15°C in winter. .Extremes
of 41°C and 2°C have been recorded. Humidity_averages at 60" 70%.
it is hot in the daytime but cool at night, thus being guite agree-

able.



A northwesterly wind constantly prevallb and the average wind
‘ velocity is 4. 6m/sec. From May o October a southeasterly Wlnd
oceasionalily blows an& the Lemperature subsequently drops.

The rainy season lasts from October to March and the dry season
from April to September with a monthly rainfall of 39 v 9l mm in the
dry and 94‘hl76 mm in the rainy season.  The average dnnual rainfall
is 1170 wn. Ithas 2061 mm in 1981 and 600 mm in January of that
yea;,.B.é times the average for that month.

The deSign strength of bu1ld1ngs agalnst ralnfall is 150 mm/h,

as against 50‘h100 mm/h fof Tokyo.
(2) Disasters in Santa Cruz City
No disasters are recorded.
1) | Barthguakes

There are records of small tremors in the nation's mountainous
cities, such as La Paz, Suctre and Cochabamba ,” but no earthquakes

have been recorded for Santa Cruz.
2} Storm and flood Adamage
a.  No storm damage has been recorded.

b. Floods frequently occur in western areas of the city.. When

rainfall is large and sudden, flooding of_around 50 ¢m occurs <

in these lower areas owing to insufficient sewage capacity.
3) Lighitning and tornados

a. Lightning occurs frequently. It causes no daﬁage apart from

power fallures due to its striking powér lines, etc.
b. Tornados have never been recorded.’
4} Insect damage

No mass ingect damage is recorded, but there are many flies and

mosgquitoes,
5) Other damage

Landslides, snow and ice damage have not been recorded.
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(3) Ground of the Site

For the ground survey of the proposed site, 1.5 m deep borings
were qafried.out at 3Ilocations. Furthermore, local sSurveyors are
employed té make.é.survey of the soil at 5 locations to a total depth
of 46.4 m. .

The whole area of the proposed site was once a river bed with
deposits ofrearth and sand. The course of the Rio Piray is now 1.5 km
to the west.

. The soil ié genérally composed of topseil and clay to a depth of
about 1.0 m. Parts of the ground are very soft. Underneath are
layers-of fine‘sands, The deeper the ground, the more distinct these
layefs becomne. Atéording to boring data for the wells of Santa Cxuz
city, the sand layers continue but do not reach the rock bed.

In places, a clayey sand is caught between the layers in lens-~
shape deposits. These were created by sediment from the river.

Standard penetratlon tests result in an N value of 1020 to a

'depth of near 8.0 m, and 20“»30 deeper than 8.0 m where it shows the
softer ground of the sand layers.

The underground'Water level is 1.0 m below the surface,within
sandy s0il, and is therefofe rather high. The sandy layers are saturated
by underground water easily carried from far away and by percolated
water frém thé Rio Piray. The underground water level can be expected

to chénge-seasonally and annually according to precipitation.

3-3 City Planning and Related Regulations
(1) BuildingVStandards

The areé'and district regulations of Santa Cruz City are pre-
gseribed by the City Planﬁing bepartment of Santa Cruz. The building-
to-land ratio, and the distance of. the outer walls from the site
boundaxieé, etc. are regulated. The proposed site is in an area
used for public facilities. The outer walls must be set back 10 m
from the site boundary.

Detéiled building regulations differ according to the purpose of
the building. :For hdspital'buildings, regulations apply to wards and

rooms, related hallways and stairs, water tanks and parking areas.
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{2) Structural.Design Standardé

There are no spec1a1 conﬂtructlon design standards and 80 conn
struction engineers use either ACI (US) oxr DIN (West German) standards
The authorltleu concerned have approved the use of Japanese 5tandards-
for the design of this hospital. '
(3) Standards for Electribal_Installations'
No complete regulations are provided for_electricél'and'related
work and so the standards of the exporting countries are used.
The main standards used are those of:
Norma Para Instalaciones Eldctricas. of the Ministry of Housing
and Construction of Bolivia; ' '
NEC {National Electric Code,.U.S.A.);
AWG (American Wire Gage, U.S.A.);
ARNT (Asociacidn Brasiléras Normas Técnicas, Brazil).
(4) Water Supply ahd Sewer - Ingstallations Standafds

Technical standards are prescribed by the Water Boara Qf_Santa
Cruz City: these aré turréntly béihg reviséd The local authorities
concerned w;th the hospltal constructlon ‘stated in a meeting that
they would respect Japanese building regulatlons and technical stand~

ards.

3-4 [infrastructure of the Surrounding Area

(1) Power Supply

Power for Santa Cruz City is supplied by 4 gas turbine.geénerators
of 22,800 kKW of CRE (Cooperativa Rural de Electrificacién).. -With the
increasing demand for poWer of recent years, an additional power plant
of 22,800 kW is scheduled. _ _

There is a local substation near the site equipped with 20 MVA
transformer capacity.and'lORV overhead poﬁer cable is:installéd
along 3¢ Anlllo. |

The power supply for the hospital can be drawn from these 10 kv
power lines and a_sufflclent capacity is secured. Actual voltage is

10 kv * 5% and frequency 50 Hz * 1%.
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(2) ‘Telephone

”Thg telephone system is'opératéd in Santa Cruz by COTAS (Cooper—~
ativa defTeléfones Automaticos de_Sahta Cruz de la Sierra Limitada).

Tﬂere aré 36,000_teiephone sﬁbscriptions, which are serviced by
one teiephone-office. A new telephone office is scheduled to open
near tﬂé proposed site in 3 years time té meet increasing demand.

.Ovérhead'telephone lines are installed along Av. Xennedy on the
north side'éf.fhe proposed site, providing for sufficient circuits.
Overhead- telephone lines are scheduled to be buried underground in
the future.

(3) Communication

o inte;nationél'communication is déveloping vigorously in Santa
Cruz.City. _

There are 350 telex machinés and this number will éoon increase
15 20%. _

There are lQIradio stations, one nationally run and the rest
civil commercial stations. Nine of these are AM and five FM.

 There is only one TV station, run by the university. Telécastinq

hours' axe 11:30%13:30 and is:oom 24:00 on ‘&eekdays and 18:00%24:00
in weekends, and programs.are in color. There is also an ENTEL
{Empresa NaciOnal.&e Telecommunicaciones) channel. telecast from La

Paz station using a micro circuit.
(4) Water Supply

Water supply is précured from wells 160350 m deep at 7 places
cwithin Sénta Cruz City to pfovide.cify water to the proposed.site of
~ the hospitai construction. _.

A 200 mm dia; wéter pipe is buried under the footpath of the
street on thé eaét:side of the-site (3¢ Anillo Iﬁterno) and a 150 mm
dia. main pipe is under the footpath of Av. Kennedy on the north side.
The size of the pipe is sufficient to supply the hospital. The water
qﬁality has a hardhess of as high as 168 and scéling is liable to form
inside the piping, but little decéy of the piping material shduid

occur. The hardness is mostly due to calcium.
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(5) Sewer
The city plannlng of Santa Cruz completely separates”sewerege_
Public sewers are fully lnstalled w1th1n 20 Anlllo.

20 Anlllo.

and rain water.
Furthermore a sewer. system 1s being planned out51de
Sewarage ‘and dralnage from the proposed site w1ll be connected by

extensions to sewers planned by the city for the constructxon of Lhe

hospital. _
nght soil ls carted away from dlStrlCtS where noe pulec sewer~

age is- avallable. Sewage is dlScharged into the RlO Pnlay after it is

purified‘naturally in a large pool;about 2 km north of the residential

distriet of Santa Cruz.
Ralnwater ig led to the Rio Plray through open dltches made along

the boundary of the 51te and the road Santa cruz plans to bulld open
ditches 8 m wide and 1.2 m deep between the boundary llne on the west
side of the proposed site and smdewalks, W1th1n 2'»3 years. Ralnwater

from the proposed site can be all dlscharged into the dlrches.

{6) Natural gas
Natural gas is not widely used for the ‘general public as city gas,
but it is used for large consumers, who use natural gas. 1ines placed
underground alony Av. Kennedy, north of the proposed slte.”'It'is'the
heapest anergy source in Santa ‘Cruz and is used for gas turbine
generators, air condltlonlng and for 1ndustr1al fuels, ete,
The specifications of the natural gas supply are:pipedia. of
150 e , dally feeding capacity of 15,000,000 £t3, methane as main
component (86.16%), thermal value of 9 300 kcal/m and relatlve

weight against air of 0.65.
When using natural gas as a fuel for boilere and kitchens, it

can be fed through the gas pipes under the sidewalk of Av, Kennedy.

3-5 Local Building Conditions
(1) cCondition of Building Materials
a)  Building materials in Bolivia

Building materials produced in Bolivia include cement, timber,
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bficks,.ti}es, terfazzo~block, slates, fabricated aluminum sash,
Vihyl'pipiﬁg and -other PVC goods, plate glass, and styrol insulation
matériais._- '

' The bercentage of domestic mdterials has increased recently,
owing:tb industrialization, but imPDttant materials for modern build-
ing — such as steel, aluminum, PVC materials, and plant machinery and
equiément —-ére still béing impértéd.

b) Bﬁilding'matériais'in Santa Cruz City

VProductioh of buildfhg materials is more develoPed'in Santa Cruz
thén_elsewhexe in Boiivia._ Materials produced in Santa Cruz include
_briéké;'tiléé;hﬁgrrazzofbldck, and.wooden goods such as fixtures,
 fufﬁiﬁuré and‘plywood. However, sﬁch important building materials
as cemént_and steel are impbrted from other parts of the country or
from abroad.

(2) Buildings in Santa Cruz City

City planning in Santa Cruz is based on roads radiating in all
direcﬁioﬁs ffbm the center square. Four loop roads are planned.

The oldest part of the gity is 1n51de the first loop road, and
thls is- where government offices and churches have been built.
Urbanlzatlon is well unde‘ way inside the second loop road. The
town is. expandlng outward with the rapid increase of populatlon in.
recent years, but there is enough room for building in the area of
the 3rd and 4th lqop roads.

Local.buildings generally.have eithér one¢ or two stories and are
of brick. _Tb counter the high temperature and humidity, buildings
are Qenerally built with ventilation And designed to avoid the after-
ngon sun; and large gaidéns, outer haliways and terraces are provided.
inclined-roofing with.spahish tiles prevents‘raiﬁ and heat. Outer
walls are finished with mortar and coated with paint. The ground
floor is geherally of mortar covered with terrazzo-block. .For con-
crete block.huildings,'a hollow concfete'sléb called aligerado is used
on the gecond floor and above, Latge buildings wostly have patios
showing the influence of Spanish construction. '

The use of reinforced concrete has increased rapidly in recent
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'yeai' The "Banco Nacional de Bolivia" building, with 12 floors above
qround and two below, and: the 6~story "FdlflClo-La Corpora016n de
Deserrollo" office huilding both now under constructlon are ‘oF re-
Lntorced'cuncrete, using aluminum curtaln walls on the outSlde and
central air condltlonlng. The work is’ executed by contractora.ln La
Paz. The cost ‘of construction 15 Ussi, OOO/m for the. former and '
US$625/m for the latter; but the cost breakdown is noL Known: -

Constructlon work on Viru Vllu Internatlonal Alrport by a Japanese
contractor is under way about 15 km nerth of Santa Cruz. Japanese
products, such as sashes; glass, celllng materlals, waterproof and
fabricated metal, are used as cﬁnstructlon materlals* Machlnery and
equipmént'for the plant and airport‘facilitiéé are mostly Japanese
made. . | o '

(3) Air Con&itioning, Heating, and Ventilation Equipment.in 
Santa Cruz City :

The_climate of Santa Cruz is tfqpicaland air conditibning'gqﬁipé
ment is widespread. Air conditioning.systems are mostly of tﬁe window
type. The sfstem_in which ducts are connected.to separate coolérs
for each room is also used in offices. Central aix conditiOning is
known but is little used.’ Hoépitals in the city run by public COrpbr-
ations, and the private sector have air cohditioninq in every waid:"
in the national.hospitéls, however, main vooms in the central area -
are air conditioned but not wards. _

VYentilation systems seldom use forced ventilation, but mostly
natural ventilation. Windows or pipe shafts are used foi ventilation
in bathrooms and toilets. When forced ventiiation is used, stuch as
in laboratories, air is discharged through ventilation fans installed
in walls or windows. Air-conditioned rooms are gener#lly unventilated.

Ducts are rarely used for air conditioning and ventilation.
(4) Water Supply, DPrainage and Sanitary Installations

Sanitarxy facilities in Santa Cruz are well developed, with water
supply and sewer_systéms,'and_flush toilets are used.
Water supply is made from city water mains for one- and tw0§$t0ry

buildings, and hiqh level and other water tanks are ised for buildings
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over 3 stories. White gas and .BVC piping are used.

- Cast 1ron, PVC, lead and white gas piping are used indoors as
'piplng mater;al, and ceramlc plplng outdoors. Hot water aupply is
‘either stoxage type or instant type using electfic heater. Central
ﬁof'wéter éupply-systems are pOpelar in hospitals and hotels. White
gas and copper piping are used for this.

An 1ndoor fire hydrant is requlred for largeofflcesandfhctorles.

_Whlte gas plplng is used
(5) -Electrlcal-Installations in Santa,Cruz City

Electrlcal appllances and machlnes in Bolivia are mostly imported.
Slmple panelboard, llghtlng equlpment and PVC products are assembled
in BOllVla from 1mported parts. The performance of electrical ap-
.pllances.and machlneSgtherefore depends on the standards of the
eoﬁhéries ef manﬁfactﬁfe.

: Publlc power and telephone 1nstallatlons in Santa Cruz are almost
'complete ‘and expan31on of the system is being planned to cope with the
recent lncreased inflow of populatlon and expanded city functions.
There aré few tall and large bulldlngs and installations are much
-simplef‘fhen in Japanese buildings. In particular, legal standards
are not fully systematized for communication.ehd other low-power
' electrlcal 1nutallatlons or for emergency systems. However, some
bulldlngs now under constructlon are tall (banks) and large (Vlru Viru
Internatlonal_Alrport), and ;nstdllatlons are becoming more sophisti-

cated with automatic energency controls.

{6) Elevators in Santa Cruz City

.Sihce.there are few buildinés of more than 5 stories, elevators
aré rarely insﬁalled. The number of elevators is expected to increase
rapidly with. the many buildings now under construction or being
plahned ' '

Flevator equlpment is all 1mportnd and control systems are simple
AC dev1ces.

‘At present in La Paz, Us and Itallan equlpment is most w1dely

employed and the maintenance system is well developed. -
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3-6 Local Construction Gost

The value of Bollvian currency fluctuated widely agalnst the us

dollar in 1982, A rate of 25 pesos per Us dollar, sLable ‘since early

1979, dropped to 44 pesos on Februaxy 5, 1982. Qw1nq to the shortage

of US dollars, the‘devaluation of the Peso - ;against the s dollar
continued: 76 pesos in March, 80 in Aprll, 103 in May, 11 ln June,
168 in Jduly, 233 in August, 270 ‘pesos,. the lowest;’is September, and
211 pesos in October. On November 20, the govérnment announced a new
poliey, lelng the peso at 200 agalnst the US-dollar. Commodityr
prices 1ncreased rap1d1y° 3807 times for domestic goods and lO times
for xmports. The price of constluctlon materlals also showed a
general upward trend slmlldx to that of other commodlttes. But: since
the fluctuatxon is expected to CODtane, study must be contlnuea.

As for wage trends, the minimum bss;c wage 1ncreased from 2745
pesos in early 19B2 to 5445 pesocs on Fsbruary 5 and 8490 pesos on

November 6. This shows an annual rate of increase of over’ 3004. The

following table shows these wages converted into US dollars.-

Exchange rate against

the US dollar Wage Converted
25 pesos/USS 2745 pesos - © US$ 109.8

45 pesos/US$ 5445 pesos Uss 123.7

‘200 pesos/US$ _ 8490 pesos S Uss  42.5

The-table,shows that although wages more than tripled, tﬁey.de—
clined in terms of the US dollar. They are expectsd'to increase in
the future, along w1th commodlty prices. .

The following gives results of unlt cast of COﬂStrUCthn as

_given by local contractors.

One unit housing UsS$ 600 ~ 800/m>
Office building Us$ 600 - 1000/m”
Hotel or bank  uss$ 800 - 1200/m®

These valués, however are only guides and details such as the
condition of the building, 1nstallatlons and condltlon of flxtures
and appliances, important for evaluat;on, are not known. Constructlon
cost; customarily caleculated separately, is rather large and expenses

the owner must bear are considered large.
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CHAPTER 4 CONCEPTUAL FRAMEWORK

4-1 Direction of the Project

Taking local medical conditions into accoﬁnt, the Bolivian
government expects the hospital to provide medical aﬁtention for low
incomé_classes and to serve as a "core" hospital fof the region.
Impdrtént"factors in determining the scale necessary for the hospital
'to achieve those functions are, with the increasing medical require-
ments: (l) secqring full-time doctors, (2) securing a high level of
medical dére'(3).estiméting operating costs and (4) securing ﬁptimal
hanagemeﬁt ability ihcludinq data control. if medical treatment of
low'inéQme classes were piahned at too:low a level, the functions
required of é core hospital might not be achieved, making it more
difficult to secure first-class personnel and resulting in the
facilitieé being left unused.

.Hoﬁeﬁer, if extremely high level care were aimed at, present
conditioﬁs woﬁld not allow easy acquisition of sufficiently skilled
Medicél_staff, leading to higher costé and limiting the scope of
medical treatment. “In the current medical situation in Bolivia and
the state of_Santa Cruz}.enough doctors may be secured, but the
qualify'and quaﬁtity'of paramediéal aid have not reached a satisfac-
tory level.

' Furthermore, the Bolivian side is not expected to be able to
give much sﬁpport fof the running costs of the hospital. In these
circumstances, the 350 Eeds requested by the Bolivian government seem
to be excessive at the present time for a hospital managed by the
Ministry of Health. Théféfore, it seems advisable to reduce the
number of the beds to'200,'£he minimum for a general hospital, while
alléwing for future expansion of wards.

Howeﬁet} the.functions necessary for a core hospital for the
‘region will be established for the Central Diagnosis Department and
allowance will be made for future ward additions.

Also, the project will be designed to require the lowest mainte-

nance costs possible.
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4..2 Objectives

In Santa Cruz City, which has seen continuing population gfowth,
the hospital is largely intended to functlon as a center for lObal
clinics, It will also prOV1de medical care to lOWnlncome classes‘
it is intended to lmprove medical technlques through these activities
as well as to bu;ld a local medlcal system for Santa Cruz State and

greatly 1mprove'med1cal condltlons.

4-3 Facilities
Clinics are classified into Internal Medicine, General Surgery
and Pedlatrlcs.

They will include plastlc snrgery,'ophthalmology, otorhlnolary~

ngology, urclogy and dermatology.' They w1ll not 1nclude obstetrlcs,
a cancer center or. psychotherapy, pecause the exlstlng natlonal

clinics already carry these out effect1Vely.
The hospital will comprise an outpatient department, centxai'
diagnosis department, ward department, administration department

and services department.

There will 1n1t1a11y be 200 beds, which may later increase to

400,
There are estimated to be 3507 600 outpatients a day, including

the emergency department.

4—4 Coverage

The hospital will largely serve the general public of Santa Cruz
City. _ . '

More widely, it will cover the whole area of Santa Cruz State;
which oécupiés 1/3 of the total area of Bolivia. The haspitél will
offer high quality'clinical and consultiné serviées surpassing those
of nearby medical institutions. It will function as a core hospital,

in cooperation with nearby institutions.

4--5 Organization

The hospital'will have the following departments.
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(1) Department of Internal Medicine

General internal disorders will be treated. Also, urological

and gynecological cases will be deallt with when possible.
(2). Department of General Surgery

General surgery cases will be dealt with. BAs wmany ophthalmologi-
‘cal, otorhinolaryngological and plastic surgery cases will also be
tyreated as possible.
(3) Department of Pediatrics

- General pediatrﬁc cases and pediatric surgery cases will be
treated. However, new-born and prematurely born infants will not be

treated.
'(4) Radioclogy Department

General X—ray diagnosis will be performed. MNeither X-ray nor

radicdisotope treatment will be carried out.
{5) Clinical Laboratoxy

Biochemical laboratory tests, pathological, blood, bacterial and
othex tests will be performed. Also, physiological examinations will
be conducted using ultrasonic diagnosis éevices, electroencephalo-.

graphs, eiectrocardiographs, endoscopes, etc.
{6} Emergency Ward

Emergency consulting and treatment will be given at all hours.

Emergency operations will also be undertaken.
(7) cCentral Operating Theaters

General operations will be carried ocut. Heart surgery and

'neurosurgery will not be performed.
(8) I1I.C.u., C.C.U. De?artments
Intensive care of serioué cases will be given.
(9) Central Sterilization and Supply Department

Supply, cleaning, sterilization and disinfection of c¢linical

_ equipment and operating apparatus as well as control of materials and
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eguipnent will be undertaken,
{10) Nursing Department
This.will_deal with mat#ers.reiated.té'nﬁréiﬁé in ﬁhé vérioug
clinical departments, and train and_supervise'nurses} '
(11) Dispensaxy
this will prepare géneral medicines'éﬁd prescriptions.
(12) Adminiétration Department |

This will deal with general administration; personnel, accounting
and other medical affairs concerning hospitalization, record medical
histories and feed patients. It will also control supplies, and

deal with repairs and maintenance,
(13) Regional Medical Service

This will collect and propagate medical information in active co-

operation with provincial and city medical institutions.
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CHAPTER 5 BASIC DESIGN

51 ) Basic Design Policy

 The following items are fundamental to the design of the

hospital.

(1)

(2)

(3)

(4)

(5)

(6)

(7]

It will be a.géneral hospital with Departments of Internal

Medicine, Generéi‘Surqety'and Pediatyics.

The proposed number of beds is 200,

In the future, an additicnal 200 beds can be accommodated. The

Central Diagnosis Department will have facilities for 400 beds.

Te suit the climate of Santa Cruz, natural ventilation, natural

lighting and measures against humidity during the rainy season

" will be adopted.

The hospifal design will allow for future expansion .and remodel-
ing of its facilities to keep up with economic development and

changes in medical technology.

Construction methods and building equipment will be selected

for easy maintenance and supervision.

Conditions of construction in Santa Cruz must be fully recogniz-
ed, and to attain cost savings local techniques and materials

will be employed as much as possible. .

The design must contribute to the city plan of Santa Cruz.
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5—2 Site Plan Busldmg Layout

The slte is rectangular, yunning from north to south w1th Av.

Kennedy at its north, and nearly flat. The floot alea of the hospltal

will be a little over 11, 000 w’ and the, 51Le area. of . 30 hectares ia _
not. sufficient for a purely horlzontdl layout thatwould aliow space for

future expan31on, ‘space betwaen buildings to prov1de proper air cirecu-
lation, parking and porch areas.- Therefore, some of the bu1ldlngs

mast be multistoried, ellmlnatlng exce551ve flow llnes and w1th mlnlmnm'
construct:on space. ‘ .

TWO entrances will be placed on the approach roads at both the
north and east sides of the 51te. on Av. Kennedy, a trunk road for the
city, and on a side road inside No. 3 Loop Road. Parklng and porch
space wiil also be provided.

Walkway ahd'roadwéy will be separated to maintain pedestrian
safety.

The buildings will be divided according to function with four
wings: 0.P.D., Central Diagnosis,'Wards_and Service. '

The O.P.D. Wing will be north £owards the main approach, and
the Service Wing on the south side of the site, fécing the usual
wind dlxectlon.

Wards will be arranged in the mlddle af the west 51de, a relatlvely
gquiet and well ventllated area, and future expan51on made in the south,

the Central Diagnosis Wing will be in the middle of_the east side
with a clear division of functions. The wards that .can be arrangéd
vertically will be fourjstofy and the Central Diagnosis Wing and the
0.P.D. Wing'two story.

The Serv1ce Wing, comprlslnq a high-roofed machlne room -and a
kitchen reguiring ventilation throuqh the ceiling, will be 51ngle~
story.

The approach to the buildings will have a genefél outpatient
entrance, emergency entrance. service entrance and staff entrance,
separating patients, staff and seyvice persannel

Trees are to be left standing as much as p0851ble to fence the
site and harmonlze wmth the bulldlngs. '

The site is on low land, so the huildings risk being flooded
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durlnq the ralny season. To avoid this hazard, drainage routes of rain-
water rnust be Fully provided by ganta Cruz City, and algo the first floor
of the buildings and their surroundings will be raised about 1 m above

their present level.
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5—3 Planning

(1) 0.r.D. Wing

The O.P.D. Wing will have two stories. The first floor will
have the 0.P.D.; reception and pharmacy department, and the second

Floor will accommodate the administration department.

1} O.P.D.

The 0.P.D. will comprise Internal Medicine, General Surgery and

pediatrics, each department having a waiting area fof outpatients.
General Surgery will be placed near the Central Diégnosis Wing_bécanse
of its close yelation to the Radieloegy Departmeht. Pediatrics will be
a little apart from Internal Medicine and General Surgery and close to
the pediatric wards on the first floor.

in Rolivia, oubpatients are generxally seen during horning hours:
at national hospitals. Therefore, the nuwher of rooms must be.enéugh
to handle an estimated 3507 600 outpatients in abocut 4 hours inithe
morning. |

. The waitihg rooms for outpatients will be well ventilated with

natural light from the patios!

General reception and central diagnosis record rooms will be

placed accessibly.
3) Administration
The Director's office, medical office, meeting room, library and

other rooms will be on the second floor.

The night duty rooms will be near the Central Diagnosis Wing.
{2) Central Diagnosis Wing

The Physiological Examination Department, Radiology Department
and Laboratories closely related to the 0.P.D. will be on the 1st
floor . _

The Emergency Department will be in the same block as it is closely
related to the Radiology Department.

Operating rooms, Central Sterilization and Supply, and the I.C;U.
and C.C.U., which require exceptional cleanliness; will be on the second

floor and closed to visitors. Special wards such as 1.C.U. and C.C.U.
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will be near those rooms requiring especial cleanliness, and at the

end of the flow lines.

1) fﬁmergency Department

After-hours treatment for accidents and other emergencies will be
given after the O.P.D. is closed, with a separate entrance beside the

0.P.D. AS well as the consulting rooms, a small operating room and

ohservation room; etc.'are provided.
2) Radiology Department

“x-ray diagnosis will be the major function of this department.
The Xfrayrooms.will allow for installation of several X-ray machines.
When. a CT scammer is later.introducéd, one room will be allocated fox
:its use; To ailow efficient operation by a small number of people,

it will be prOVided with a separate corridor.
3) Physiological Examination Department

an endoscope rodom and ultrasonic diagnosis room will be put where
natural.light can be obtained.

The electroencephalograph and cardiograph rooms, which require
elecfromagnétic isolation, will be provided inside.

The depértment will be located near both the 0.P.D. and wards

. for easy access.
4} - Clinical Laboratory

Facing the main hallway will be a reception for urine- and
blood-testing rooms and the clinical laboratory. Inside, in addition
to a bécteriological léboratory and washing room, a large room will be
provided.to cope with advances and changes in laboratory equipment and

technology.
5) Operating Theater Section

Opefating theaters are to be divided into clean areas for 0.P.D.
operations and completely sterile areas. Also,a clean supply system
will be adopted to prevent the flow of operating instruments fromn

disturbing operations.
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6) I.C.U., C.C.U. _
1.C.U. and C.C.U., which carry out 1nten51ve care. for serious

cases, will be positiovned near operating theaters. 1In order to coPe
with sudden kidney trouble, ARTIFICIAL DIALYSING APPARATUS will be
installéd later.

7) Central Sterilization and Supply

Equipment supply and sterlllzatlon will be carrled out for each
clinical department. Rooms are to be arranged so as not o wix an-
sterilized with sterilized equipment. C.5.8., largely concerned with
supplying equipment to operating theaters, will be arranged next to

operating theaters.

(3) Ward

One nursing unit'(N{U.i comprises 50 beds, and so.the 200 beds
will make up 4 nursing units. The four will be: -
Internal Medicine, General Surgery, Pediatrics, and auxiliaryl

Wards are to be built in 4 stories to allow room on Eﬁe site for
future plans, _ _

The pediatrics ward is to be placed on the first floor for safety
and to use the garden as a playground. fThe operatlng theaters will be
on the second floor, to put them into close contact with surglcal wards.
The auxiliary and Internal Medicine wards will be on the third and
foﬁrth floox resyectively.

Flevators for beds, and stairs, are wsed for vertical movement
{(vertical circulation).

A patio (courtyard) in the ward wing will allow good ventilation
and lighting. |

Nurse stations and nursing utilities will be at convenient
locations in the center for overall.supervision of the wards.

‘Wards will be generally composed of rooms of five beds, with 2-bed
and single rooms for serious and other cases. A toilet is to be
installed in each room. |

The'pediafrics ward will have isolated sick rooms for communicable

diseases.
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(4)  Sexvice Wing

The Service Wlng will cowprise a kitchen, laundry, electrical

room, machine room, warechouse and workshop.
_ _The kltchen will be closest to the wards to allew wagon service.

A cafeteria for staff employees will face an open garden. Kitchen and
jaundry will face the service yard.

The-eledtricél and machine rooms will be close to the Central
Diagpqsis Wing, because of high energy consumption.

A materials'warehouse to store substantial amounts of medical
supplies, pafts and other goods will be provided.

The autopsy laboratory and morgue will also be in the Service

Wing.

5-4 f_\_llateria_ls_and Constiuction Methods

In selecting materials énd techniques, local construction methods
and materials must be employed as much as possible in consideration of
the climate of Santa Cruz. This is also very importaﬁt for future
repairs, improvements and additions.

This planning must be made with this in mind as well as oﬁerall
function, appearance; etc.

Sincé mahy:reinforced cbncrete_buildihgs have been built recently
and cément;:aggféééte,.steel bars and formwork and easily available,
the main structure of the hospital will be built of reinforced concrete.
However, since concfete is more costly than bricks, bricks will be
widely used for'the.walls rather than concrete.

The finishing méterials for the floors, walls and ceiling must be
selected to minimize damage to the walls due to rising damp, and soiling
of the wall and ceiling due to mildew. = For hospital puildings, solid
materials and heavy duty and easily-cleaned materials must be selected
for cleanliness For instance, terrazo block is to be used for the
floor and ceramic tiles for the walls of the visiting areas in the
O0.P.D. WLng, where solling often occurs, to permit washlng with water.
Likewise such materials as are easily cleaned and sterilized will be

used for the operating rooms, I.C.U., and C.C.U., where especlal
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cleanliness is required. An outline of the method used for each item

is given below.
a) Temporary Work

Simple Eempoxary ingtallations such as temporary fences and
scaffolding will be used. This will be planned to assure workexr safety

and accuracy and effidiency of work.

by Earth Work

since the foundation of buildings will be shallowf'excavation can
pe made by manual labor. Heavy equipment will be used for digging out

tree roots. Since surface soil is very soft, earth work will avoid the

rainy season.

¢} Piling Work _
Concrete piling will be used because of the low bearing capacity
of the ground. Pilings will be formed at the site and then driven

by hammer.
4} Concrete Work

Ordinary portland cement will be used, produced in Cochabanba
or Sucre.

Great care must be taken in ensuring quality control of the
transportation and storage of the cement, especially in the rainy season.

River stones and river sand collected in suburbs 40 km from Santa
Cruz will be used for aggregate. |

The strength of concrete of 210 k§/0m2 will be easily achieved.
Concrete will be mixed using a mixer installed at the site and formed
by manpower.

Cranes will be used for lifting above the second floor. The

amount of concrete will be 10412 n? a day.

e) Formwork
Ocho boards 1 inch thick fastened with nails and wire will be
used for formwork. ]
Round logs of about 10 cm dia. will be used as posts to support
formwork. Manufacture of plywood formwork has recently started, and

use of this material must be considered.
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£) Reinforved Concrete Work

Reinforcing bars are not produced in Bolivia and are imported
from Argentina, Brazil, Chile and Japan. Several kiﬁds of sfeel.are
beihg imported, and those equivalentrto the Japanese deformed steel
bar SD30 are widely used and will be adopted for the work. Reinforecing
work can be executed with sufficient precision since the diameter of
the steel bars used is swmall. Reinforcing bars can be fabricated at

the site.
g) Brickwork

Brickwork is the most commonly used and reliable method of construc-
tion in Santa Cruz. There are many brick factories in the city: quality
is high, and prdduction capacity sufficient. 'Speciallymshaped bricks
can be made to order. There are two types of bricks used for structure
work, one for posts with small holes (ladrille 21 huecos) and the other
wall Bricks with 6 holes (ladrillo 6 huecos).  Compression strength is

2

7 kg/cm? for the former and 5 kg/ocm® for the latter.

h) Roofing wWork
Most roofing in Santa Cruz is inclined, with Spanish tiles.
This work'mefhod'is effective against rain and enhances thermal
insuiatidn. Unglézed.tiles will be used which have high absorbency
due to a low calcination temperature. These darken after several
vears due tq mildew. _ .
With'regérd to waterproofing of concrete roofs, Japéhese specifica-
tions will be used since local specifications, materials and techniques

are inadecuate.
i} Comparison of Local and Proposed Work Methods

Work metheds proposed for the project that differ from the local
'wofk method are compared and the reasons for their adoption given
below.

Comments are also made on the techniques.
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work: method

Proposed-

Conments

item predominant work
locally method
Foundation{Brick ‘Piling Excellent durability
foundation foundation
First Earth floor Concrete Good against subsidence of
flooxr 1slab slab banked soil
Roof Spanish Spanish Wwith the local method, clay
tiling tiles fixed tiles fixed |contains moisture and the
with clay with wire tiles themselves are not
and mortar |firmly fixed. _
The proposed work method
offers firm fixing of tiles
and little moisture is
obsorbed .
under- Wickerwork of | plywood burable and easy to repair
roofing split bhamboo 25mm thick '
board and clay
Floor Terrazzo TeLrazzo Durable and suits local
finish block block cleaning method
PVC tiling Easy to keep clean
Wall Brick, plaster | Brick, lime,|Mortar-finish walls become
finish or mertar, moxtar, damp near the floor, attract
paint £inish paint - mold and are unsanitary.
finish or the proposed method uses
tiling tiles in easily-soiled areas
to facilitate cleaning and
maintain a healthy and
sanitary environment.
Ceiling Lath, stucce, Flat Moisture~proof and sanitary
finish covered with ashestos :
earth mixed - bodrd, paint
with stalks finish or
rock waool
sound
absorption
board
Moistuxe |Asphalt Asphalt Improves proof against
proofing |pitch pitch moisture and durability of
of wall wall against capillarity
Moistgre Nil Polystyrene | Improves proof against
proofing £ilm moisture and durability of
of - floor floor against capillarity
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6-5 Steuctural Design

(1) -

Construction Planning

‘santa Cruz City is far removed from earthquake zones and there is

little

There i

poSsibility'of tremors. Wind is not particularly strong.

s little outer force that needs to be considered for exertion of

horizqntai pressure and little effect will be brought upon structural

design.

“a)

b)

c)

d)

(2)

a)

Two types of construction are employved, fabricated construction
ﬁsing bricks and reinforced concrete construction. In view of
the . number of stories, size of span and flexibility of room
ariangements, pure rigid~frame structure may be the most appro-

priate, with reinforced construction of posts, beams and floors.

For the foﬁndation, direct foundation {mat or c¢loth foundation),
ground-improved foundation {replaced with rubble concrete or
good soil) and pile foundation have been considered.

In consideration of the bearing strength of ground, mat or pil-
ing foundations are.selected as methods that will provide the
best bearing strength instructural calculation. Pilingfdunda—

tion is relatively economical and has therefore been selected.

Bricks will be used for outer and inner walls. For outer walls,
which will stand for a long time, transmission of vertical

load and bearing of wind lcad are also considered.

Most floor slabs used will be so0lid because of the many pipes
going through tﬁe floor. There are no standards for structural
design in Bolivia nor clear data for the method of calculation
and material strength, etc. Therefore, various standards of
the Japan Architectural Institute will be used for structural

" design, and conditions of the site also considered.
Design Loads
'Fixed Loads

These are calculated for all materials used.
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b) Iive Loads
Live loads of Japanegse construction standard laws and ordinances
are generally used. For special-purpose rooms, values are calculated

for actual conditions.

Use - . Load (kg/cmz)
surgery 300
L —Ward - 180
¥~xay room 500
office 300
Warehouse T 500
Common area 300
Roof _ _ . 180

c¢) Wind Loads

From the actual condition of the siﬁe, wind load is calculated
at 4m above ground with a wind velocity of 30 w/sec. In terms of wind

pressure, 1t amounts to about 60 kg/mz.
d) Earthguakes |
Not cénsidered.
{3y Materials Used

a} Concréte
Design standard'st;ength of concrete will be FC = 21_0'kg/cm2
and deviation will be within S0 kg/cm®. Therefore, strength after

mixture is to be 260 kg/em?.
b) Reinforcing Bars
5D30 deformed bars will be used;
¢} Bricks

Bricks baked at high temperature with high dimensional preci-

sion will be used.
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5-6 Installation Design

The following principles are generally adoptéd in designing

ingtallations of the hospital.

1. Japanese machines, equipmeqt and materials will be used when
_these are not procurable locally.

2. Ihstallations will allow easy maintenance and supervision, and
reliable and durable materials will be used.
Operating costs will be kept as low as possible.

4. Work and equipment standards will follow Bolivian la@.
Japanese law will be applied bejond these legal standards.

5. Maintenance tools, sﬁpplies and spare.parts will be made avail-
able.’

6. Installation design will be carried out to allow for future

expansion.
(1} Electrical Installations
a) Supply Installations

Power lines are placed on the inner roadway (Interno) of No.3
Loop Road. Power will be drawn from the 3-phase 3-cable lOkV.SOHz
power line and led to the eiectrical room of the hospital using a
single special underground circuit.

' Telephone lines wili be taken from the overhead telephone cable
installéd on Av. Xennedy and led to the switch room of the hospital
thrdugh special underground line.

b) Power Reception and Transformation

3-phase 3-line 10kV 50Hz power will be transformed to 3-phase
4-line 380?/22OV S50Hz and distributed to each outlet.
ILoad voltage will be standardized:
Single-phase 220V - for lighting and plug sockets
3-phase 380V — for heavy machinery

a) Fmergency Generator

Power seldom fails in Santa Cruz but there are cases of failure
due to lightning and scheduled stoppages for maintenance. At such

times an emergency generator of 200 KVA will supply power for surgical
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operations, laboratories), storing valuable goods, security lighting,

elevators, water supply, etc.

d} Power Supply

Air condltlonlng power, ventilation power and water pump power
and power for medical equlpment will be supplied. Operatlon will" be

simple and clear, and available for each application.

e) nghtlﬂq and Plug Sockets

Main light source wxll be fluorescent lamps. Incandeécenﬁ lamps
and other light sources will be used as required. Switches will allow
fine .control of the area illuminated, allowing cost ;eduCtiQn. The
sockets use single-phase. 220V as staﬁdard'aﬁd power suppl§ will be made
from emergency generator in case of power failure for important loads.

Lighting standards for wmain rooms are given below.

Illuminance (Lux) ‘ _ _Rooms
500 Surgeries, consultation rooms, emergency
_wards
400 Offices, meeting rooms, library, laboratories
300 Kitchen, dining'hali, central sterilization

and supply room, entrance halls

200 Waiting rooms, X-ray room, wmachine rooms
100 Endoscoplc 1nspectlon room, wards, toilets,
hallways

f} Telephone $Switchboard

A special automatic switchboard (APBK) will be installed.
Telephone sets will be installed in major rooms to communicate ingide

and cutside the hospital.
g} Public Address System

Public address and emergency announcements can be made through-
out the whole hospital. For special purposes, special individual

public address installations will be provided.
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h) Nurse Call System

Communication between nurse stations and patients in the hospital

will be possible for each nursing unit.
i} Intexphone System

Interphones will be installed for communication required for the

manégement and functioning of the hospital.
3) Televiéion
ATV antenna.will be installed on the roof and connections will
be installed where TV sets are to be placed.
k) Battery Clocks
‘Béttery.clocks wiil be installed in major rooms.
1) :Street Laﬁps

Street lamps and luring lamps will be installed aleng walkways
within the site.
m) Fire Sensof Installations
Equipment that antomatically detects fires and gives an alarm
will be installed. Thermal-type sensors will be installed in major

YOOms.

" . .
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n) Lightning Arresters

Lightning arrésters will be installed on the roofd of the .

puildings to prevent damage by lightning,and rods will be brought7down

and grounded.

o) Elevators
One elevator for beds will be installed.in the Central biagnosis
Wing and two in the wards.
{2) Air Conditioning
a) Central biagnosis Wing: Main Rooms
Alr conaitioning for surgery, ¢entral sterilizatibn and supply
room, I.C.U., and C.C.U., whers especial cleanliness is reguired and
cannot employ standard window coolers.
Air will be cooled and cleaned by air conditioners 'equipped Wlth
water-washable high performance filters. o
For cooling, cold water made by freezers installed . in the wachine
room will bhe fed to the air condltloners. "The freezer used will be an
absorption~type freezex with few revolv1ng parts and requlrlng little
maintenance. The freezer makes cold water using steam génerated in

boiler, which in turn uses natural gas for its fuel,
b) Central Pbiagnosis Wing: Other Rooms

1} Room with windows and outer walls:
Cooling will employ window-type coolers.
2) Rooms without window ox outer walls:

Separate-type coolers or fan coils using cold water will be

used,

¢y Vards

1) 1In general, wards other than nurse 5tations will not be cooled.
Separate-type coolers or fan coils using cold water will be
installed in nurse stations.

2) Natural ventilation will be considered for wards and over-

head fans will be installed.
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Telephone (PABX) System

MAIN DISTRIBUTION FRAME

r-- 3
.  CENTRAL ) CHARGER {
! M [P ¢ L AND !
P.A.B.X. _ e 1
I WURSUUUSENSEI : DC 48Y BATTERY 1
INCOMING POWER :
TELEPHONE I
LINE ;
I
________________ A
‘‘‘‘‘‘ 1
i
]
1
ATTENDANT i
CONSOLE :
]
i
1
______________ |
i .
&| ] TERMINAL BOARD
1]
FINANCED FINANCED Eggij
BY BOLIVIA % BY JAPAN Py
Y TELEPHONE
b SE
. SETS
-]
&

-4 -



Public Bddress System

A) PA SYSTEM

{ADM OFFICE)

(PBX.R)

B} LOCAL PA SYSTEM

_['l...

SYMBOL NAME

AMP

TD

ORI

AMPLIFIER

CASSETTE TAPE DECK

REPEATER

TERMINAL BQARD

MICROPHONE

SPEAKER



Nurse Call System

WARD LAVATORY

OTHER
WARDS

I

SYMBOL NAME

\j

mO® 0 8

A

NURSE STATION

NURSE CALL MASTER UNIT

SPEAKER AND MICROPHONE

CALL BUTTON SWITGH
INDICATOR LAMP
RESET BUTTON SWITCH

CALL BUTTON SWITCH WITH LaMP
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Interphone System

NIGHT RECEPTION'

NURSE STATION

#————————p|ENTRANCE (OUTER DOOR)

EMERGENCY

4—————————PEMERGENCY (OUTER DOOR)

OPERATION ROOM

ELEVATOR

DARKROOM

LABORATORY

RECEPTION (O.P. ROOM)

DOCTORS' LOUNGE

. RECEPTION
. e o
0.P. ROOM E_’
R
#
ELEVATOR e
MACHINE ROOM g &

ELEVATOR CAGE

kA

NURSE STATION

INSIDE

OUTSIDE
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d) Other Areas

Lobby, hallway, kitchen, washing room, cloget, toilel, warehouse,

machine room, electrical room and other rooms will not require air-
conditioning.
" {3y vVentilation Eguipment

Natural ventilation will bhe generally used, and mechanical ventila-

tion used as little as possible.
(4) water supply, Sewage and Sanitary Equipment

a}) Water Supply System

More than half a day's supply of wéter will be stdred in a water
tank and lifted to a high-level water tank by pump. Then water will be
supplied to various places by gravity.r Water for stéam boiler, hot
water tank, washing machines, pure-water vessels for medical use and
wash basing for operation will be suppiied through a water softener,
Vinyl chloride lined steel piping and vinyl chloride piping are to be

used.
b} Hot Water Supply System

A centralized hot water supply system with large hot water tank
will be installed. Soft water and steam will be mixed and hot water
produced. Copper or heat-resistant vinyl chloride lined steel pipe

and heat-resistant vinyl c¢hloride piping will he employed.

c] Sewer System

Sewerage and miscellaneous drainage will be combined and séparated
from rain water discharge. Ventilation'in'sewer pipes will use wet
air ventilation, extension ventilation and loop ventilétion systems.
Floor drainage is also to be installed. Discharge'from wash basin,
shower, etc. will be led to traps and sealed to avoid evaporation.

Sewerage and miscellaneous drainage will be discharged into thé

pgblic sewage line. Rain water will be led outside the site through
open ditches and discharged into public open ditches outside the site.

Most rain water will be discharged to a large side ditch planned on
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the west side and some to ditches on the north and ecast sides. Indoor
| sewage will use cast iron piping and vinyl chloride thick piping, and
outside sewage will use ceramic pipihg.

open ditches will be constructed of brick to drain away rain
water, and some concrete ané reinforced ceramic piping will also be
used. Drainage water inspection boxes will be constructed of bricks
with mortar finish.

a) Sénitary Installations

Toilet bowls will use construction with little trapping and much
water Saving.: Urinals will be push-button type with flush valves.
Wash basins will have soap containers, shelves and mirrors. Various

sinks for medical use will be generally stainless steel or ceramic.
@) Fire Hydrant System

Indoor hydrants will be installed on each floor. Water will be
fed from a high-level water tank using water pressure without install-
ing fire ﬁumps, to reduce maintenance. Water pumps will.operate auto-
matically when discharging water, along with the lowering of fhewater
level in the high~level water tank. C0Q, fire extinguishers will be

installed where necessary.
£} Kitchen Installations

_ Kitchen utensils suitable for local cooking will be installed.
Natural gas will be used as fuel. Steam will be used for warmers, etc.
Automatic kitchen utensils will be used as little as possible to
minimize maintenance. Large refrigerators will be installed to store
meat, f£ish, eggs, milk, bread, etc. in separate rooms. Ventilation in

the kitchen will largely depend on by natural ventilation.
g} Laundry Eguipment

Washing equipment using water will be installed. Sinks, washing
machines, dehydrators, dryvers, sheet rolling machines, pressing
machines, and iron tables will be installed. A placé for natural air

drying will also be considered. Steam will be used as the heat source.
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h) Central Oxygen and Suction System

Central oxygen and suction system will be installed. 1In the
Central Diagnosis Wing and the wards oxygen and suction outlets will:

be installed where required.

{5) BRoiler Installation

The size of the hospital means that steam is required for laundry
and kitchens. A steam boiler will be indispensable.
This boiler provides autoclaves, hot-water heat source and freezer

energy source for the central main part of the buildings.
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system Layout
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57 Medical Equipment

The functions of this hospital are to allow advanced_tert;ary
medical services and to be a core hospital for the region. Medical
equipment will be chosen to cope with futﬁre changes in. the medical
situation, after comprehending education programs on the doctor and
paramedical level, and estimated operation costs and maintenance,

etc., as a whole. The main points are as follows.

(1) Selection of Equipment

For indispensable equipment in Qeneral, equipnent will be
selected that can give more correct diagnoses and petter treatment.
Fguipment for treatlng contaglous children’s dlseases presently wide~-
spread in Santa Cruz, and egquipment and materlals now lacking for dif-
ficult diagnosis are given priority. Also a wide range of equipment
that can cope with various diseases that may arise in the future will
be selected. _

Further, the medical eguipment will include equipment and materi-
al such as surglcal equipment, special opetation equipment andfpostw
surgery care equipment ({(vital signs monitor, artificial resplratlon
equipment) to fulfil tertiary medical functions. It will alse include
laboratory eguipment (chehical testing of blood, eleqtrolytic measur-

ing equipment) to carry out appropriate medication and treatment.

(2} Functions and.System of Equiément and Materials
. ¥

Recently medical eguipment and materials have been increasingly
antomated to obtain more accurate and precise results. W%Wnile auto-
matic machines are accuréte, they consume more supplies and reagents
than do manual or semi-automatic machines .

This problem'is very important sincé.most medical equipﬁent in
Bolivia is'imported. Also, maintenance is mofe complicated for auto-
matic machines. Therefore, eguipment systems must employ as many
manual or semi-automatic machines as possibie. This will alsec greatly

assist understanding the real functions of the equipment.
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(3)  Range of Equipment and Matervials

Modern medical treatmént'requires many auxiliary materials and
supplies. Their cost must eventually be met by the operation of this
hoépital, but for the time being the plan will include a substantial

amount of auxiliary equipment and materials to help operation.
(4) Operation of Medical Equipment and Training

Recent medical equipment requires expert technique for smooth and

proper operation. Minimum training programs to enable effective

operation of the equipment will be considered.

MEDICAL EQUIPMENT LIST
OQUTPATIENT DEP.

1. General Diagnostic Instrument Set

2. Otorhinolaryngeclogy Diagnostic Instrument Set
3. Diagnostic Instruments (Pediatric)
4,

Urological Examination Equipment

w

.  Ophthalmeology Diagnostic Equipment

DISPENSARY

Medicine Refrigerator

1.
2. Safe (for medicine)
3. Water still

4

. Water Softener-

RADIOLOGY DEP.

X~-Ray Radiographic Apparatus

X-Ray TV Radiography Fluoroscopic System

-

X~Ray Layergraph Apparatus

Angiograph X-Ray Apparatus

.

Mpbile ¥-Ray Apparatus

Auto-Thermo Central Developing Tank

Darkroom Accessories

2 w2 U oEs W N

X-Ray Protective Accessories

.
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PHYSICAL BXAMENATION DEP.

1. Pneumatometric Instruments
2. Eiectfocardiograph Apparatus
3. Electroéncephalograph Appafatus
4. Ultrasonic Diagnostic Equipmenf
5. FEndoscopic Ingtruments '
LABORATORY
1. Blood Bank Refrigerator
2. Incubator
3. Analytical Balance
4, Freezer _
5. Binocular Microscope
6. Triocular Microscope Apparatus
7. Photomicrographic Apparatus
8. Fluoroscence Microscope
9. Refrigerator
10. Centrifuge
11. Drying Oven
12. .Coagulometer
13. BAutoclave
14. Anaerobic Cultivation System Set
15. PH Meter
16. Electrophoresis Apparatus
17. Clinical.Spectfophotometer
18. VIS-Spectrophotometer
19, Double Beam UV-VIS Spectrophotometer
20. Chloride Counter
21. Water 5till
22, Calcium.nnalyZer
23. Electrblyte hnalyzer
24. Osmometer
25. RBeagents and Clinical Test Materials
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EMERGENCY DEP. .
1. Examination Instrument Set
. TRefrigerator
3. gimple Operating Table, Mobile Type
. D.C. Pefibrillator

2
3
4
5, Anesthesia Apparatus
6. Water Sterilizer

7

. Autoclave

CENTRAL STERILIZATION AND SUPPLY DEP.

. Autoélaves

. E.0.G. Sterilizer
E.O.G. Rerator

1
2
3.
4 Hot Air Sterilizer
OPERATION THEATER

Universal Operating Tables

+

Opexrating Lights

.

anesthesia Apparatus with Standard Accessories

Electro'Surgical Unit (solid state circuit type)
Powered Bone Surgical Instrument Set

water Sterilizer

‘Mobile X-TV Apparatus

Operating Instrument Set

o

[V~ TS~ TS R« B 2 T DU SR NCR i

Operating Room Materials

.

I.c.u. / c.c.u..

. I.C.0. Patient Beds
. Patient Monitoring System

.  Automatic Ventilator

. Blood Gas Analyzer

1
2
3
4, I.C.U. Infant Incubator
5
6. Electrolyte Analyzef

7

. Simple Rapid Blood Chemical Analyzer
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8. Blood Pressure Measurement Apparatus

PATHO- ANATOMY
1. Mortuary Refrigerator

2. Autopsy Table

WARD SECTION

Patient Beds

Patient Care Instruments

1.
2.
3. Ward Utensils
4

. Isolation Ward Equipment
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5-8 Architectural Drawings

(1)  Perspective

{(2) Site Layout Plan

(éi lsf Floor Plan

{4) 2nd Floor Plan

(5)  3rd & 4th Floor Plan
(6) Elevation & Section-]
{7} Elevation & Section~2

(8) Floor Area Summary
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(8) Tloor area summary

Name. of Buildings

0.P.D. Wing

Central Diagnosis Wing
Wards Wing

Service Wing

Corridors, etc.

Floor Axea

Approx. 2,800
Approx. 2,900

Approx. 3,600

- Approx. 1,500

Approx. 600

Total

Approx. 11,400
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