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In response to a request from the Government of the Qa;t

—jRepublic of the Philippinee, the Government

“to. perform a eurvey necessary for a bas

3Center for Forest Conservation in Pant bangan

~with, thlS decisron,_the survey was carried '_ J_Tffi_

'International Cooperation Agency.-zil

: This pro;ected training center 1s 1ocated 4

the catchment

area- of the Pantabangan multipurpose dam on the upper:reaches
of the Pampanga River, One of the afforestation proaeot areas
lto which the Government of the Republic of the Philippines lS-_
giving top priorlty. The 1mportant task 15 to stabllize _ '
forestlands in thlS area so as to prevent the inflow of mud and
'sand from. 1mpa1ring the functlon of the dam. In- the meantime,
- the Japan International Cooperation Agency has been carryinq |
out technical cooperation for afforestation in this area since
1976 The training center, when established Will make it |
pOSSible to transfer teehnology for the oonservation of forests,
in¢luding . the techniques for eroelon control and w1ll serve to_ |
strengthen the ex1st1ng technical cooperation etructure in the
afforestation of this area. _ | _ o | | .
We would be 1mmensely happy 1f this training center could
serve to contribute to the development of cooperetion prOJects'
in forestry and eventually to the: foetering of the ties of

friendship between the two;eonntries,-""



I wicgh to ekpress sincere appreciation to every membexr of
the survey team, officials of the governmeﬁt'agencies of the
Republic of ﬁhe Philippines who have rendered full cooperation
as well as-officials_of'Japanese Ministry of Foreign Affairs,
Ministry of‘Agricﬁlture and Forestry and Japanese Embassy in

_Manila,

February 1978

Shinsaku Hogen
President

Japan International Technical
Cooperation Agency



CONCEPTIONAL PICTURES OF BUILDINGS AT COMPLETION -

(Mainbudeing and annex buildings of Training Center
for Forest Conservation in Pantabangan) i

View from the South_

View from the North
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4 SUMMARY.
. 1—1.'Bach'ctounaiendlirensition:h o
'1—1»1. Inauguration of afforestation project

. ‘There: are . about AN 500 000 hectares of 1and in the Philippines where
.afforestation is required.- In the country, afforestation haq become a
pressing issue from the point of view of continuously securing wood
resources for the conservation of national lsnd " To. meet the, require-.
ments, the Japan International Ccoperation Agency (JICA) has been
.conducting necessary surveys at the request of the Government of the
' Philippines since 1973 As a result, the grass lend area on the upper
“_reaches of the Pantabangan River has been selected as an area subject
to the cooperation ‘to be extended by. Japan. It is the catchment area
for a multiupurpose dam the Pantabangan Dan which is. under construc—
_tion with the funds: loaned from the International Bank of" Reconstruc~-
'tion and- Development (World Bank), 50 the area will sway the function
of ‘the dam.. Gn the basis of the results of the surveys, - a technical
cooperation project atmed at establishing the" technology of affor—

-estation in the area was lalinched in June 1976

"1-1-2, Outbreak of great disasters and growing necessity erosion eontrol

,techniques

This ‘area was.greatly_damaged by downpours in ﬁay l976:_ A deve-
‘Lopment prcject guryey conducted between February ‘and March 1977:has
_revealed that the damage suffered by the area subject to the cooperation
“‘is great and unless countermessures are taken to reconstruct the :
'_damaged mountain areas, At will pose a great obstacle to the affor—
'eetation project. ' ' ' '
“'Soil‘and“sendS'ffom'the'damaged areas are‘pollutiné the water
of” the’ dam and are piling- up at the bottom of the reservoir. :Thete"~ _
:is a poesibility ‘that if the state is 1eft -as it ds there will developL'
trouble with the function of the dam on which the Philippine Government-



il placing great expeetations ag. a source oﬁ water 50 the Luzon plains

'and for many other purposes.‘

'-, The Goverhment of the Philippines, therefore, esked the Government
'Jof Japan in June 1977, as follows to establish an afforeststion center -
' for the’ transfer and establishment of mountain conservstion teehnology_n
'3-under the 19?8 free cooperation project, and to this end to send a

'.I'survey team,‘L: o

_ The Department of Foreign Affairs presents its eompliments to the;
" Embdsdy of Japan and has’ the tionot! to inquire {nto the possibility

'fof the Government ‘of Japan considering favorahly the request of

~ the Bureau of ForeSt Development (BFD) for assistance i the =

”"establishment of an RPwJapan Training Center.' - : rt

‘fThe project involves the training of Filipino foresters on-:'
‘forest managerial planning, including the preparation of various
_ ;=bssic maps forest mechanisstion, large—scale erosion control
. t.and the use of advanced machineries for both erosion and forest

_road construction.

uﬁIt may be mentioned that the request was taken up in the:._
};preliminary discussions between the officials of the BFD, Jspan
'_Forestry Ageney and Japan International Cooperation AgenCy (JICA)

- An Tokyo oi 23 April 19?7

':The Department avails itself of" this opportunity to ‘renew to ‘the

: Embassy the assurances of its highest consideratdion,

Manila, 9 June 1977

1-2, Implementstion of the Basio Design Survey

. In‘response to the request by The Government of the Philippines, the
JICA carried out a preliminary survey for basic design in Augﬁst 1977 ‘and
the survey for basic design survey in. October the same year: {as: shown in
Figures l and_z) A8 3. result of surveys and discussion on. the objective
'5ssale'and Location, of the afforestation center, the JICA and the Philippine

-2



?'Government have reeched agreement (as shown in the following COPY °f s
j'minutes) in prineiple on the baeic objective:of the center, and the ehare

j in the expenses of both sidea:

v

The name of the center has been changed from the tentative Afﬁoreetation

: Center proposed by’ the Government of the Philippines to the Training Cénter for

. Torest Conservetion An Pantabangan becauge the subject to training for the

i

; time being will be centered on erOSion control and related problems.-““’“”r

'Figqie li

Member of Survey Team

1) :'ﬁrelieinary Strvey fdr:Besicfﬁesign

:IOCCﬁﬁatiOn

:ﬁame" In Charge
Katsuhiro Kootari : Leader Special Assistant to the President,
- ' A JICA. " o o
Eio Shimokawa ?1anning- Director of Planning Div, Forestry

" Agency, Ministry of Agriculture and
Forestry ! : .

Ryoya Shimada

Erosion Control
Plan

Deputy Director. ConservatiOn Div.
Forestry Agency, Ministry of Agri~
culture and Forestry -

Yorio Tanimura

_Planning_Co-

operation

: Assistant Director, Second Fconomic
Cooperation Division, Ministry of
Foreign Affalrs

Masakazu Kashio

“General Affaivs

“Staff of. Forestry Development
Cooperation Department, JICA

2). Survey for Basic Design =

Name

In Charge

Occupation .

Katsuhiro Kootari

General Leader -

Special Assistant to the President
JICA - . o

Ryoya Shimada

Leader

Deputy Director, Conservation Division
Forestry Agency, Ministry of Agri-
.culture and Forestry

Iwasuke Yamagechi

Erosion Centrel

Design

4Director Second Frosion Control Div.
Foreatry Engineéring. Consultants

.Shunji Kudoo

Erosion Control

Deputy: Chief,. Erosion Control Div. '
Forestry Engineering Consultants

Masaharu Konuo

Forest Civil
Engineering

Deputy Chief, Egrest Read Div.
Maebashi Branch Office, Forestry
Engineering Consultants




I e e L B

Engineering s

'1”7Engineer, Forést ‘RIdd" Div.*‘-3“’“‘“f*
- Hokkaido: Branch! 0ffice TR
I “Poréstry ‘Engineeiing COnsuitanta ;

a*ﬂ'anineer“’Forest Road Div,
‘ ﬂHokkaido ‘Branch. Offdice . RTINS
JForestry Engineering Consultants__i“ﬁ

Kdnlhixo Kono |

Aehicecture | |
EUEIRN 'Satow Architects and Engineers

Direc or, Planning Dept.,

| dasaru oone . Cedo-

Staff, Planning Dept., s

| Norto Goto . - | General Atfaivs

L SAtow Architecns and anineers n

“staff, Planning. piv,
-:Planniag Survey and Coordination Dept.

"jJICA

Keiji Iimura o ,_Rlnhniﬁg-

'7Second Ecoromic COOperation Division

Ministry of Foreign Affairs o

"Figuré 2;1
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2) _ Survey for Basic Design ';

September 26

SN 27}
28

concerned

: 7f:group)

Tokyo f Manila ::

::éurvey31tinerafy -

Preliminary Survey for Basic Design

-;meéting with-pnrties concerned.
Rtéliminary'sutvey at the site

-Heeting‘nith-parties'concernnd

Data gathering in Manila, meetings with parties

“(Forest conservation

1f'iand civil engineeling ;

‘*3v1sit to the site g
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October 3

13

16

17
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22

Ro‘i,u'gl__‘}_; _;ié_é'ig_'ti _ '. ) Rough design '_ '

(Construction grOup):iif".F.
Visit to the site

T AN -

Discusalon by sutvey team membets

¥

:Consultations with Philippine officials on designs and expenses

' to be shared

Mantla ~ Tokyo
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MINUTES OF THE CONSTRUCTION PRDGRAM
OF THE TRAINING CENTER FOR FOREST ..
CONSERVATION IN PANTABANGAN NUEVA ECIJA
THE REPUBLIC. OF THE PHILIPPINES

At thé request of the Government of the Philippines for
assistance in establishing: ‘the Training Center - for Forest Con~=
'servation in Pantabangan, Nueva Eedja- (hereinafter referred to

s "The Center"), the: Government of: Japan through. Japan Inter-
national Cooperation Agency (hereinafter. referred to as. "JICA”)
_has sent & preliminary survey team headed by Mi, Katsuhiro
KOHTARY:, Special:Assiépaht:to~ﬁhé PresidgntuonJICA,,td;conduct
a_basié'dEsign survey. on:the program for'twentyéseyen‘day&m
from September 26, 1977, -

The team held 4 series of discussions and exchanged views
with the Philippine Authorities concerned on the construction:

and establishment of the Center,

Final Draft ﬁeport will be expected Eo be submitted to the
Philippine Authorities in February, 1978.

As a resultﬁp%'the'survey and discussions both pa:fies have
agreed to Tecommend to thedr respective Governments to take the
necessary measures toward establishing the Center. Minutes of

the discussions are attached herewith.

.21 October 1977
Manila, Philippines

. [ootars S5O cfb,‘v»w

-KATSUHIRO KOHTARI - ;} MR, EDMUNDO V., CORTES
Team Leader R ‘ 7 o Director
The Japanese Survey Team _ Bureau of Forest Development




M I N U TES

- i

. 1. rThe proposed Center will b estaplishéd” in Pantabangan,
'Nueva Ecija. ' ' '

o, Thé‘&bjéétiﬁéé of theé Center are to proVide.theoretical-and
| practical training for forestry téchniclans and . forestars
who will be contributing their knowledge and - techniques

- acquired through the training to the forest conservation

'especially i Pantabangan area.

3, "The Center will consist of main building, annex buildings
'dormitory and housing and model erosion control - facilities
aiming at training a maximum of twenty (20) tralnees at-a
time as projected in Annex 1,

4, ‘The Govefnment of Japan will take necessary measures: to’
provide such buildings and facilities of the Cénter as -
listed in Annex II.

5. .The Government of the Republic of the Philippines:will |
take necessary meagsures to provide such 1tems listed in
"Annex III._ '

ANNEX I

Training Plén
(l) Training courses
Ordinary courses (from the 1st year)

: Duration - Trainees

_ Erosion control course 6 mog, ' .15
_ Operation dourse ... - 1 mo. . 5




-iSenior couraes (from the: 2nd year or 3rd year)

Durationu~_{_ Trainees ’
. ‘Erosion control course 1 yr._ R e
_"(General Courge) 0.5 mo - 15-20

(2)  Training subjects

Erosion control engincering

Erosion control planning

'Design of erosion control facilities

Construction and maintenance wof erosion oontrol facilities

_:Afforestation for erosion ‘control

Mechanization for construction of erosion control facilities

| . ANMEBX le

Buildings and Model: facilities for trailning to be provided by the

Government of Japan

1. Buildings

Main Buildiog

'.A-
‘B

Administiation cffice

Lecture rooms

Instructor's rooms

“GConference room

© Driafting room

Librery

Annex Building

A
B,
- C.

"D, ,.

Workshop o
Garage

Concrete and Soil Testing Laboratory

'Machinery Store




Dormitory 7
Q;A;'jQDining roomt*“V' 3
B. " Lobby - o
€6 Kitchen
houstng
;IJA.; -H6ysingffbrfinstfﬁctorg
B, Housing for Staffs

2, Model Facilities for Training

L. Facilities for . water flow survey
2. Facllitles for st:eam ccntrols‘ 
3, " Facilitles for hillside works

ANNEX.  TIT

‘ Items whose costs should be borne by the Republic of the
Philippines ' '

1. Iﬁfrastructures

a. ”Site preparation '
fﬁf'Pmmrswpw .

C. ”_Water supply -

d. = Drainage andLéewage

é. } Landscaping '
£  Parking lots

‘B Turnitures, rugs and drapes

" 2. ACCess'road construction'wérk

a, - -Access road to model site




1~3. Progrnm to Establieh the Training Center for Forest Gonscrvation’in

The objective scale and other detaila'of the Training Cent _
Forest Conaervation in Pantabangan reached after “the surveys and diacussion v

by ‘the JICA are a8 follows.‘"“?i"

” 1-3'-1'.- Ob'ject‘ive
' ' This training Center for Forest Conservation in Pantabangan is
rﬁto be established aa a training facility designed to have Philippine
'forestry techniciane and foresters acquire Japan' s erosion control
techniques intensively and. practically and acquire knowledge of
deaigning forest conservation measured, to fcster able technical
iﬁleaders and to smoothly and completely absorb Japanese erosion control
technology i ell in order’ to reconstrUct the heavily damaged
':mountain avéas’ in Pantahangan ‘86 that a great obstacle to.a- fullwscale

afforestation An the aréas- can be eliminated.

_ For' this’ purpose, 1t ds’ indispeneable to: build -an” outdoor model
erosion control ‘work for practical studies -and .a machinery prsctice
facility (concurrently to serve aa a repair ahop) and furnish with.a
soil quality and concrete study room, a facility. for examining waters
and other facilities and instruments to collect and analyze basic data
necessary f01-formulatingrerosion control programs, not to- mention
proving theé:tralneeés with etudy programs, thereby-helping~the center

functlon like an erosion control technology center,

:1—3—2. Site for the Training Center

. The water and power supply, transport convenience the difficulty
of construction of the buildinga and other. factors have been studied
in selecting the site for the training center. As shown in Lhe separate
figure, the government-owned land in Baluarte 1ocated about two kilo— o
meters away from Carranglan which 1s the central village -in the upper

' .reaches of the Pantabangan is considered best sulted for constructing
;the center. Adjoining the nursery of R, P Japan technical cooperation o
' project, it is hilly grass land facing east - and; abcut three hectares o
of the. 1and is suited for building the training facilitiea. i

: ”.11 oy



:.3 forlwater, to which the utmost consideration should be givsn,

::.the 1eve1 of underground water is considsrably high and easy te pump

Power aupply will be available from the Pantabangan dam which will

- fﬂ:start supplying power shortly.{_ .

'_fcooperation project ig planning to carry out afforestation.

1t is located in the center of 1and where R.P. Japan technisal
Adjoining

r.the 44th and 45th forests which were hard hit by the downpoura, the

'projected site 13 convenient for the trainees

outdoor studies and

. for using the training center as the facility to manage erosion oontrol

'.work in the future.

"cians ‘as possible in the shorteat period of . time poasible.:

-3. Training program

The- GOVernment of. Lhe Philippines wishes to train ag. many techni*t.
It also

iawants to provide the trainees with knowledge about forest congervation

dusing human powe1 as- well ds: that incorporating machinery.

Taking into oonsideration these requirements, the following

training programs have been worked out.. 80. that the trainees can .

\acquire the ‘akill of- handling machines snd develop the capacity of -

'3guiding and - superviaing the simple way of carrying out the: forest

*rconservation using human power..

The programs also are designed to

develop technieians with the ability. of framing erosion control plans

cand - of drafting detailed designs of the conservation plans. e

1. Training courses, ete.

'Courses _ puration | Nor:of tral- f g ks
_ _ _ .neeg each time _
'_Erosion control To develop erosion [ 6 months 15 " | ‘From the
_course: | control technicians SRR o .dst . year.
fOperationf:f “fo train ‘machine 1 month 5 S
“course. | ol and “instiyment. p o
operators . . .
?Adﬁanéed rowns [ 88lected. from: anong,flz;months DT I: R After
- erosion control _those completing | second
'course - | the erosion control| “year
' o —1fcourse' designed to | o
develop,leoturers




" Courdes v |

Tburation

No.

of trai—

| ordinary

| course

For chiefa of
| district forest

;QQ;3}

R neea each tAme

2.

offi¢es w;'

Subjects of training (including practical exercises)

Subjects - -

Course

Remarks

 Broaion control-

facilitfes

'(1)

@

_plans-

Methods for
erosion control

Methods to L
manage designing

T and operation o

(3

(4)

‘Methods for
" afforestatilon for

" operation

erosion control’

Méthdﬂs;afgz

COUTSG‘ X

operatiOn course

Erosion control f
,course.

' Erosion control |

60

}flncludes
.:geology

'-IncludeS'basic
mathematics,
applied.t .
mechanies,
Cgurveying and .
~drawing and
forést hydro-

- Togy

Forest wo:kingﬁ

(5)
(6
(8)

xForeét‘locaﬁion.

Nursery practice

Forest manage-
ment -

Forest protection

L)

Includes soil
study

3. - Number of Instructors
TG “unbet of --

geology)

(1) Metliods  for erosion control . |
planning (excluding g

_‘I

3 -




Womber of

S ‘$ubjec_ts:"_"' o : e , lccturers |
: f(i);Mef 'e;for designing and ;.feig__fﬁ g
L op ati:n_management S ' : :
'(3) Methods of operation e o _'Aeeierant TE

”_Shcrt-term dispatch 2

105 Methods for erosioh ccntrol b
 and affotestation (5) forest | .- L o
1ocation (6) - (8) S

Total- o [;. R e

':.;ieﬁfeeiféﬁmmery of baeic'desigu of meih.euilding écd_ennex‘buiidicg etc._'
1—3-&-1 Planning of facilities | | |
R a) 8ite planning

- The training center 15 made up. of the main training

center building, the repairing practice workshop, and

the housing accommodations.

. The activities pattern of thie center is separated of
the day and of the night.

In the day time the instructors and trainees will be
" working at the day zone, south half of the’ eite,_toward :
the evening they will move down to north, where is a -

night activity 7one as the housing accommodatiOns.

:Between thoee zones. there is a communication space

which 13 called a Plaza for the center._

b) Architectural planning

The main building (the floor area is 1, 151 8 M )
includes the educational and training functions {Major.

& Mlnor Lecture Rooms, afting Rooms, Library)

'Laboratoriee (Soil & Concrete Testing RMs and Stores),;
'and Administration Functione (Principal Rcom, Vice

'Principal Room, Office§ Reception, Conferences,

b -



‘iIneructora Room, Wash Rooms and Storage)

' ;:The Housing Blccks (l 500 9 M ) 1ncludes each compartments

‘ :(Trainees Room, Instructors Room, Staffs Room,VService
“Men 5 Room and Guest House) and Service Functions (Dining
“Hall Lobby, etc ) ‘

- The Repairing practice workshoP (504 1 M2) includes a

Repair Factory, Garage, Storage and so on.i

Totaled floor area is 3 156 8 M2

'é}"_Mechanical and electrical planning

The 1ibrary, pffice, instrUCtors room and the housing
_’block have their own private oooling system, but any

rooms ‘have no heating system. .

143~4e2.. Cost planning
Conditions of Cost planning are as follows.

1y ‘The cdnstruction 1s-according to the grant_aid.Bésed.on

the. official document.

- 2) The construction period 1s in the account for the"78th

= fiscal year,

3)  According to the Minutes (of Oct. 1977), the Philippine.
o side 1s responsible for the items which are concerned

‘with construction préparatiohs.'
&) ' Other conditions.
"1) Construction ig to be done by Japanese company ,

i;ii)-‘ Materials are-of Japanesée one and some Philippine “
one. . ' o
"iii) Domestic labour.
1v) . Infrastructures cost (site preparation, -access
-road, water sﬁpply, poﬁer supply,'landébaping,_and"
- furniture, ete.) are to be excepted from the

constructlon cost,

- 15 =



On these condiLions, the total cost 19 esLimated 5?0 000 000
'yen and it is detailed as. follows"" '
o Unte e 1,000 Yen
_8) Bulldimg cost . 436,513

1)  Construction cost . .. .\;ﬁS?Q?BSR@liSUmz)

" Archi-
tectural
“work

" Bléctrical | ‘Mechaniedl |

cowork o f v work | Total

", Building:

Main _ 96,225 . ' 295851 . w_ib,jbd  . 136,376

‘Reparing : 1 - ’ . |
practice 45,170. | - 6,891 | 1,200 | 53,261
workshop . ' s o : N

Housiag IV R -t -

Total =~ | 276,466 - | 57,120 | 36,200 | 369,786

i) Transportation cost 16,373

111)  Foreign voyaging &. staying '14 312
. COSt . a

iv). Expenditure :

(1) + £1) + 111)) x 9 % 36,042

(i) 4 ii) + iii) + iv)) 436,513
b) Expenditure a

;? _ erking drawing & .Uu62 858
supervision cost :

ii) - Others. - . 20,629

a) gquipment for laboratory : " 50,000

work S0 :

PROJECT COST (1) + 44) + 111)) 1570;000"

R L



1-3-4=3 " Work plannihg
. When form materials be procured smoothly, there won t be heavy

“delays in the Working process schedule of thp cuxrent project ‘
5re1ated wiLh the reinforced concrete building in Philippine.

‘ 'Total workiug schedule may take 12, months.
1=3bmby :infrosﬁtuctuie

Infrastructure as follows is to be prepared By The Government
'~oflthe-Ph111pp1nes" '

o Item ' : o -Outiioe‘Speoification
o Approach road ) __f?620m;x_5.5 m _
o Plaza (L) - . | “4,000 m2 Jiavn 2,000 mZ,

s0me parts of cement
tile 2,000 mz_

Court | ‘ _2,000 wd Lawn 800 mz; some
. parts - of cement tile
1,200 mZ

o Rétaining wall (1) doH= 4w 130m Expooed concrete,

o S long  ibushhammer finish

' 40 m . o
@ | neann |

0  Fire Reservoir (W= 25x%x12 =

(Swimming pool) 300 m2 Concrete, tile finish

0  Site preparation 15,000 m2 . _ -
o Draihage(wasted water) 600 m- . Conduit (fome'pipe)
0 Exterior 1igh£ing ' 120 pes o Lapdsoaping'lamp(éo W)

0 Equipment

Water supply ' Capacity of tank 2 ton
. Day consumption 10 ton
Main pipe- D = 500 mm
Exterior piping
Drainage | Soil pipe_ ' L = 500 m
| | = 250 mm
Fire installation ‘ (ﬁear the source of

- pressure pump : water supply)

- 17 -



#| Equipment ‘for Pool - ’01rcﬁ1atiﬁg'filtétfihstaiiationj-.':

. ' $§?§10'{*""'-3_' 3 L”Capacity of tank for 40 persons-

'fﬁi§ﬁﬁficéi-éQUipm?nt' 'Gapacity of transformer 200 KVA

| Bi0.p. 10 PEM

: 1&3—55 Summafy of baéig dESign_of model erosion gﬁptr91 wak_ ete,

1-3-8-1

0utline of work plan
Y

- The model work ‘1s - located in Toban Creak 1ocated in central

part of devastated area neighboring the main building of

training center. There besides model erosion control work,

- two dams for stream gauging and sediment ‘medsurement are built

' to carry out routing investigation of forest 1nf1uences on.

._fwash-out sand prevention, flood control and water conserva-

tion in tropical region Ercsgion control work are In

'}Bayabag Creek (stream and hillside works) andjOroro Creek

' (stream work), upstream of Toban Creek, is detailed as

follous: R
-aj' Check dams (ordinary dam) . .li
| Concrete dam: for sand o
' checking and stream gauging o L 2
..Sfeei Qgﬁtress.daﬁ B o "2
Concrete dam for ground sili _ 7
b) Hillside greehing 1.0 ha
o ﬁoncrete Géll_ o T 55(200.m)
Wire basket wall .. 4 (80 m)
éﬁéel.fence: N R o 4 (282 ﬁ}_
. Flume éhannel - 20w
Sod ¢ channel o .' 3 (100 m)
‘Greenbelt simple step IR '2;000 m
:,Cogqpﬁsimple step ‘ _:._ . 2,000 m
Mat covering S 1,400 m

- 18-
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1=~3-5-2

Seed shooting
. Grading ’}H--"”* Ll ¥  .., 1€'teiléé?qolﬁ3:. ;}
i‘Aceess road ; f j: _.? f':'f_t,ﬁ”1%é‘ .f_ﬁ,iéoe@;ti*
Width (total 4 m, effective 3: m) '_ .
Gravel road __ii | | - _éflﬁozm' “

Bridge (span 14 m)

:0ut1ine of work cost

According to the minutes (Oct. 21 1977) the Government of
‘The Philippines is in charge of the cost of access road and
the Government of Japan, others. Erosion control construg=.
_rtions are undertaken by Japan eide. Materials “of steel and
fof ‘those hard to be obtained in this region are 1mported
from Japan. Labdur, cement, timber, etc. are obtained -
the regiOn; ' ' ' '
_The working period is estimated to be nine months and outgo
of Japan side is expected to be put in the budget of 1977,
*=3Japaneee technicians are in charge of practical design and
_practice administration.
The total cost (excluding the aeceee road) 1s estimated
230 000 000 Yen, and it is detai]ed as follows‘
Detail of Working Cost
Item Type - Amount: Unit Price | - Sum
N i - _ Yen 1000 Yen
No, 1. guaging dam Concrete ©6583.7 ‘w3 . 30,521 19,952 -
No. 1 'sub dam  -|Conerete 91,8 " 31,019 2,848
No, 2 steel dam Steei _ - 23,601'f_ L 464,922_ S IR
| ‘[buttress 265.63° | m3 | "29,500 | 19,738
_'1;3;['-3: GOMCrete lcomerete. | - 522,0 | a3 26,794. | 13,986

L =19 -
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Mem | twe - [mownt CUade | CPrlee | sum

INow b= B T S P
Concrete dam . .cqgcretg: 11,150.0. - meoe 29’;7? -33’554'.
ggé 9lc?ncrete] Concrete - | 249.0 3 | | 28,168 "7;031'l
§g$ 10 g?“gi“g conerete < | 1912 | owd | 32,027 6,123
No. 11 stéel | Stesl | 9.05| . [475,453
dam - buttress |  11.88 | w3 | 32,100 | 8,022

Sub+TQtal B S - 11:‘ . Spot 7  ' 111,254
Hillside Works Hiliside : ~.'-1.0:' ._ha' o 37,029 37,029
: basic and - : L S T R
S greening
Povowr o+ | Design anal Ly commtatal ol
GERETs: | sdmintstration o |° ¢°2E13te 81,717 | 81,717
L o Tete. : 1.0 -} b R e :

Gawp TotaL | . [ | 230,000

Detall of Working Cost
' (Réﬁrité) ' L
' . (1,000 Yen)
TLabouy o o . 34,864
Material and official - ... 86,696

Cost of operatiOn, ete. . ‘ 26,723
-Sub- total (Contract) R - 148,283

:'Others, . \: . o _ 81,717

. Total S E 230,900

1-3-5-3 . Course of work practice

‘ Under the tropicaj climate eructural work shOuld be carried

- out in dry deason (November - April) -and greening work is ;

~20 -



o 1-3-5-4,

5{dcsirab1e to be earried out immediately before rainy season
n(Hay - October) ' L B = '

sy

Annual rainfall avereges 2 040 it “most| of 1t being concen»f"

'trated in rainy season. These squall rype rains have large
':intensities showing hourly maximum of 180 mm. Since large

. considelable aniotint of work i1 rainy season. But it must be

' remembered that there may. happen one or. two’ month extensilon

of working period under unexpected ‘rainfall condition.f

- Effort 1s to be made to use labour in the reglon as mueh as
possible. '

‘As to heavy works such as excavatlon cutLing, heavy trans
-portation, concrete mixing, ete, heavy equipments are

'planned to be used

Technical 1nstructions are necessary for control of work
quality and amounts of work done, etc. Therefore 1t is
expected that government officials will’ join the field work

“for administrative and instructive connection and technical

‘atudy,

Aceeéss road to be constructed by the Covernment of the

=‘Bhiliopines

This road is necessary for transportation of working
materials, equipments and labors on establishment of model

erosion control works and. also in use as trdffic road for

tracing of gauging Ltest and training of forest conservation,

atc.

'_Therefore it should be built Before starting of model erosion

" control works by Philippines in conformity with minutes
"(Oct. 21, 1977), At practice of basic design wé think that

the sides of faculty “and ecouomy ‘are important, and make
effort selection, struoture and standard of route to be

‘proper.-

- 21



’ N_aThe route was selected as shown in: located map as & reeu]t of
' preliminary and actual survey. ‘

";.The route starts from a poinL on the prefectual road 1.7 km

."eouth west of the site where the main building of training

L center 13 to be established and comee to the end of “center
Ein mpdel erosion control works, 54 th foreet, and it is

- by 160 m long.

Width :' C ¢ Total 4.0 m, effective 3.0 m

Vertical curve ¢ Maxdmum 12 %
. Radius of curve-f‘: ‘Minimum 15 m :

_As a resuig.of the above, 12 ton truck can pass.
Draieing of éteep slope for tropical squall 1s Inevitable.
Totaling of work is as follows: |

The earth works

. 'rEafth cutting S _33}544 m3
| 'Soft vock cutting S 13,051 3
‘Banking - 21,272 w3
Sod tamping 12,077 m2
Slobe.greeﬁing' = ' 19,669 w?
Ttems - | Gravel paving 3,679 m3
Route'clearing . ' 6,132 m
Wire basket , 324 pileces
Cohcrete.wall_ _ By 51 m3:
Frame R | L 1,257 w2
‘Earth excavation L . 645 m3
mSoft_rock excavation : 3y 251 m3

The channel

Inlet - | o _31_pieces

: L Hume. pipe ¢ 40 nm : _ 1Q8 pieCee
. Items ~| Corrugated pipe ¢ 60 mm . - 287 m
Cerrggapedlﬁipe # iOO;mm _'H_.: 72 m
__LCQrfegated pipe ¢ 120 mm 25 m

. 22 .



The bridge :

N

SIS .;.:;;'rH B.B, . upper conetructionj_ o @j_j;u}ﬁrg teew
‘ SRR (steel) : T
ConstFiuction cost: S ~;L:a.caﬁplEf6"set:"
(truck-crane) o -
| seaffora o - " 324 m3
Items - Paieting 'J;_-_;. o | _ ; ' .-a complete set

B - Abutment concrete . ' ’ ' - ;: 55 m3
) Frame S - - .130 m

| f"Soft rock excavation R 1)) O <

1-3-6 . Machines and tools’ for training

A variety of machines and tools are necessary for the construc-
tion of various erosion control facilities. It is desired that the
trainees master how_to operate and maintain basic.machines,and can -
handle them with full eenfidehéé";To'ﬁhis end; it is required to
fdfnish‘the_ﬁéchihes listed in the followlng Table. . The expénse for
these machiqee'wili total ¥250 million. | o

. Machines and Instrumehte for Training

Unit = 1000 Yen

CItems - a - e Co . . Cost o
(1) Those necessary for the forest consefvation plees o
1. weather observation apparatus e Pluviometer, o 9.150
. o Tetc, i
2. Laed survey instruments .,.t.......Trensit, ote. . ‘4,400
3. Instruments for geological suryey..giilling machine, .15,060
4. Instruments for sOil‘Surﬁey civessspl meter, -'". 7,000

N.C. coder, etc;_

__25 -



"(2) Thoae necessary for working

' S;fﬁ_gﬂ avatora ;..;..s...}....;..,.....Bulldozer,:eto.. . 68,700

6 COncrete work machines ..,.........Concrete PUNP 59‘960
N : . ear, ete. ) TN

7. Concrete working tools };.,}.}..,.;Mblding box, eté. | 16,500
{3) Otﬁe%‘ﬁeceeeefy'thinés
s, For’materiel tfansportation.;...,;.Dump tfuck. 24,500

9, Securing aggregates ...............Raw concrete S
53,000
: aggregate plant

10. Transportation of trainees

and: workers .......................Microbus T '3,400l
11," Hand . tools ........................Wheelbarrow, etc. 2,050
Sz Teaching’ materials (Those for 3,300

. audio-visual education),...........B mm projecter etc. ’

 13,“:‘Mech1ne repair tools_.......,,.....Welding maohine, etc,3,1@0

TOTAL - o S -~ {250,000

1-3-7 Total expenditure

The . total expense to be shouldered by Japan is eetimated to

come: Lo ¥1,050 million.'_
.Detaile are as follows

Undt = million ven

Main building and annex buiiding; ete. 570

: Model erosion control works, ete, S .-230
_Machines and tools for training ) . ' ZSd
Total R o | | "i,osb'
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2 BASIC DE?IGN OF MAIN BUILDING AND ANNLX BUILDINGS ETC._;:-mq

Tl 1 Site Planning Study -J6'..ff' .  ¥

2-1a1-

‘Basic idea

' The site planning considerations are followings. .

\

"a) | The 1andscaping should have the- cocrdination with the

surrounding environment.

”5)3:’The minimum excavation and preservation of the existing

trees “are: the two points.

~e) . The totalization of the three functional ‘groups which are

-training function, exercise function,and houqing accommoda—
tions.
d)  The climatological adaptation of the buildings to the site
‘1 espedially from thé5pointf0f'view'of crbss‘ventilation
and the soiaf rédiatioﬁa1'protectiOhs,- Above those four
 itemé were taken info account, and ihe sité planning was
‘;composed of three stand polints. The first is zonings, the

second is transportations, the third one is landscapings.
The follcwings are the outline of.the-those_three points.

o . Zonihg —fjw—*fj~ the total functions of the training
' center were studied and grouped and
_then superimposed on the proposed

site.

o Transpottation ~~—the superimposed functions to the
qite have to have connections by
' maans of snch the transportationo
sysLemB, as traffics, mechanical
"and'electfiéalvsefviées.
o nLandsﬁape' ————— fL-—fhe_spacéédcompbséd have to be
' o | coofdiﬁaféd td'méﬁéh with the environ-

nent bf'sutroﬁndings.'

- 25 -
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1-2 ZdningﬁtheffunctioneifgrOUps
This zoning plan was’ proceeded as an almost plane functional pattern'

ef the Btructures (The three building blocks are located inneaCh three
zone) : ' ' : o

‘a) The training zone has the main buildings for teaching

and exercise activitiee.'

b) 'tThe repairing practice workshop is located in the practice zone

where the operation of machinery and repaiv exercise 1s expected

ce) ..Housing accommedation block is 1ocatedfin the residential Zone,

The previous two zones; the training and practise are

grouped as a day—zone, and residentia] zone 1is ealled as a night~

zone, The day zone has the more higher activity pattern in
the- south. side of the site where come the machinery, automotives,

i.and some material for training and living

' The reeidential zone in the north separated from the day—time

?activitiee can have the moré privacy.

PLAZA RFSIDFNTIAL e

TRAINING ZoNE

NIGHT ZONE
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(Plaza)

The isolated community as. this training center, has to have the -
. totalized communication spacee by all meane.-fThe Plaza 1ooated;
,f' between the day zone and the night zone should have the" most .

| important function for the purpoeee which can be thought small

. put- ag’ of similar funetione as of urban communications.,;

2-1-3, Transportations system

_ _ The tran3portation plan of this project 13 very important.L'The low
rise of - buildinge are spreaded in the wide area, 80 the connection is
everything for the totalization of the training center as 'a total " .
_facility Systems composed . of the persons, cars, water, energy, -and
_the dinformation, flows have to be sophisticated based on the total
planning, engineering, and cost ideas. The following foux- systems

are major components of total transportation systems.
P '

o Traffics systems (persone, cars, goods,)

Water eyetems '
© Energy systems

o _Information.systems

a) Traffics (pereons, cars, goods) flow systems

[Persons] ———— The people moves, on the plaza between the daym
_ zone and the night zone probably several times in a day. Where !
should he the more f01 the residents to meet and comunicate each

other.

[Carg) ---~ As almost all traneportations.to'the site depends on
the cars, so the automobile traffics had better to be separated
.from the pedestrian. traffics, with the oystem as similar as culw

de~sac aystem,

[Goods flow system]-——-#'The exﬁefimental end'exercise materials,
foods and other supplies are coming along the approach road, so
the large quantity of ‘goods and heavy traffics ‘to be fredted

better near from the' entrance

=27
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c)

;j%n-,'

HOUGING BLOCK :

- fim'?PAIRmG'_ ~ BUILDING R L PFDESTRIAN
_"PRACTICE e -n AUTOMOBILES
CMORKSHOP © . ¢ S :

O _ o . SERVICE

- ENTRANCE

" Water flow system’

[watér'éu§p1y]:-44; The water.resoutce'is éxpeéted‘thé o
deep well treated and. pumped up to. the high tank to get the
presaure and then supply Lo each facility._ :

R

well [ u] reserver sanitation ; high tank supply

¥

[Waste water] -——— The rainy drainage ~.storm line, isn't planned.

as it will. be able to depend ‘on: the natural environment surround-

i'ings. The waete water system from houelng accommodations dnd

from the dining- kitchen and other wash rooms are planned to be

collected at the septic tanks and treated not to make the excess

1mpact load to’ the existing environmental ecosystem.

Energy.delivery'syetem”

The electricity, kerosene, other petroleum fuels and some - gas

.,are able to supply . to the’ site._ Among those the electricity

power line is eaid to. come up to the neareet community of Baluarte

,area in the very neer future to: have the extension, 80 there may

be a chance to have the future extension to thie .gite where voltage
of the power line is less ‘than 7 »200 v, 80. the trensformation

and the break down in the facility 1is more’ easy, which connection '
will be under the plaza and along the road.
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o

Information flow system

”‘There is no chance fOr thls facility to connect any existing
ftelephone around._ However, the wirelese transmitting subatation

is expected to have, and can make the communication between

tbis center and the nearest District Office of the forestry

_administration 1n this area. The 1nterna1 communication will .

e depend on. the 1nter-com system.f
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_ZQxM-memmmmg

. The all facilities, located from the point of viewe ae the function
‘and engineering, have to have the visual aepect Loo.' Thoee epaces with
-functione have to be planned what 1ooke like from the every stand points,
-not only inside the facilities but aleo outside the . eite. Thoee 1ooks

. have been studied as followings.

a) The views from the aperoech road'and:the facilities near'by.

The ptopoaed'site'is located'oh the top of a small hilly laﬂd, 80
the any structure on the eite can be something like a 1andmark..
Eepecially from the nearest villages and approach road; the center
structures should be identified much better looked like, besides
the characteristic of Lhis center can be the symbol structure for
the aforestation project in this Pantabangan area, so ‘the scale

of structures here has been decided better to be with some urban

scales.,

b) Views from Plaza

This small plaza previdee many chances from the points of view of
the communications purpose. Between each other people, people
and objecte, ‘people and natures. Communications spaces with a
- human scale ~1like an ancient Acr0polis had as the Agora, can
be expected here, the amenity to be herewith at the same time,
where is enclosed with the low structures of buildings and retaining

walls, but opening the fantastic landscaping toward east.,

e}  Vdews from inside the facilities

The fantaetic east side 1endeeapiﬁg ie'also-elanned to be taken
into the dining-hall' The main building has a view of a small hill
in front and the. access road in front, the housing accommodation
blocks through behind the plaza for the more total and vieual

" administration,

The housing accommodation blocks have their own small court within,. as
the visual communication media where the residents can have the

mnore chancee to talk -to play sports and dances and so om,
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2m2- Arcﬁitecturél-Study
292;1,- Basic idea :
The followings are the parLicular 1tems to be retained in this

plan.

é)”. The constiuctions are to béas Lhose of domestic Philippines as

possibler

b) :JTBe'physiéél‘énvironmenté are étudiéd andiplanned as the‘basic..-
architectural ‘concerned, and the mechanical and electiical '

‘equipments are to be’ minimized.

.'¢) The plans are to be cooperative with a sort of the community

development ‘in the area at the same time,

d) Ihe scale and dimensions for spaces and for the material are to
have_the PhilippinO domestic ones and based on the national

criteria.

2-2-2, OSpaces

‘The center is composed of three wmajor blocks of buildings, which
first is the main building with the academic, dministrative, and
" gome research. functions, the second to be a repairiﬁg practice

workshop for the practice of repairing the machinery, and the third

to be the housings.

QLQEES d

REPARING 'PRACTICE MAIN BUILDING " HOUSING BLOCK
WORKSHOP : L
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',a)?;rThe main building 1s tWOﬁstoried Lhe ma1or functions and space
. ;like the, administrative, academic and practicing rooms are 1ocated
._on the gecond floor with the direct main approach from the Plaza.
'The academic and practicing rooms as. the lecture rooms, the 1ibrary
.and the related are located on the west wing, kept 1n a. . good enough
-1eeparation for the noige prqtection from the repair practice work-
~shop, . The administrative wings as the principal and vice— 3
principal private offices, general office, Lnstructors preparation
Cooroom, conferences, etc. .are on the east wing of the same £loor,
. The research functions and .spaces as the soll—test room, concrete—

test room and the related are on the first floor east. t

. EAST WING : o S - -

2nd E1.) - WEST WI_NG
n L -
Administrative Punctions ( . ¢ Academic & Practice Functions

.
H

Research buncticns (1bt fl 3

f“----- -y

“.W;':tili;; :_ o fc;  |

- ol - DR X
” g o
ettt iy . ' i
e M - """",_ L - -
CONF. ROOM | | L -
' SOTL TEST dowc ;ggﬁRUCTORS GENERAL ENTRANCE 'LECTURE' ~  LIDRARY. DRAFTING.
" ROOM  TEST OFFICE WALL  ROOM - - 'ROOM
' "~ ROOM ' '

b)Y  The repairicg praétice'workshop block, herewith housing the
garages For the construction’ machinery, fuel and oil 'stordge,’
apart from the main. ‘building and housing accommodations, for

- the 'nolse and welding flash protection. Thc‘repairing practicc
workshop are expected to use at the same time for the trainees’
' exercising the easy manual techniques for qkills and learning

how to operate or Lo keep maintain the machinery.“
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Y THe: hen 1ng‘accommodation blocks ‘are comPOQGd of three buildings,

: ?V1Lhe north wing and the dining hall. The' trainees
“ind the sérvics men' 8 compartments dke 4R the soutlh’ wingv The
: _f%instructora_éand staffs are i the norrh wing For the more privacy.
7 iihe dintng Nall s plained ds For the sditral sorvices to all

W'lpersonnals, aiid g 1ocated open toward the east with fantastic
::landscape in the middle of the two wings and open to ‘the court
Hf%%behind the west._ The court and ‘the dining hall dre expected Lo
: L ;5L"work together to provide the indoor and ‘the outdoor communication .
| T ;{ichances among trainees instructors, staffs and others, day and '

',night or even when rainy days a11 year around.

{SERVICE MEN
SOUTH
WING

RIVER & THE'
VOUNTAINS r

SN
-~ NORTH
" WING

INSTRUCTORS . STAFFS

h2~3. Personnel movement

The - tree goups of personnel ‘are supposed to move for their own

fparticuiar purpoqes and time ‘whose - first is to’ be the trainees and
S~ ) “”instructors for attending the 1ectu1e, exercising works, returning to
. thelr’ own rooms. and so on, the eecond ‘to be the instructors and staffs
- for teaching andg- administrating purposes, the ‘third- to ‘be the

' servicemen for maintaining and carrying goods to supply fuel foods,

_tools, stationary and so on.

T
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| [ENSTRUGTOR ROOM poremps
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LECIURE R.

STORE
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OFFICE

AND. VICE~

‘ OFFICF )

[TBIL TEST ROOM'

[PRINCTIPAL'S

| PRINCIPAL'S

TION

RECEP- |

ROOM.

REL

[MAIN
~ BUTLDING] -

GENERAL|| -

| :[?nné. fESijéﬁ@@J

ELECTRICAL..'
ROOM .

ZE&F
STORE

_ REPATR PRACTICF
HORKSHOP ‘

_L;;_;_m

GENERAL.

ROOM

sro:

WASH:

- (SURVICE ENTRANCE) . =
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b)

:Spaces for the community

: Community spaces o

A basic unit of the _ommunity”

‘u'projects, those by the Greek city planner Doxiades, the American S
-environmental system planner C. Alexander and Japanese domestic

fidea
“ere well known. As ths practical idea eaid in these days, sbout

V“Goni~Gumi”, a besic unit of idea by five personnels,'

40 persons of a grouP can meke the better basic community unit.

The center should have the scale and the environment planned from

this point of view, Lo heve the more chance to communicate as a
: baeic commuuity, however small but with the. characteristic

i'amenity. '

:fThe spacing of”architectural blocks or structures should be located

'hifbutwslso from the’ space ideas composed ‘as” the enclosed or the

' 1dominated extelior envitonment. The $paces. have been studied and

~ the court with the enclosing distance~height proportion of 1 3
: north and south, and of 1.1 .2, 5 east—west as . :ghown in the

”diagram and 8150‘h38.36 M spacing between north and’ south wing,_

for the: better natural 1ightings and cross ventilations. The:

.central plaza is 125 M long for spacing as. of - ‘the good “enough -
-'urban scale Lo separate the academic ‘and housing activities but

within J35 M long in which the motions of people can be recognized.

MAIN BUILDING BLOCKS

240 (1ik) 10SS OF BNCLOSURE

Cow 38

HOUSINC ACCOWODATION ‘

““1ty St“dY"research and trial !;f'

- not only from the better climatological engineering point of view,.-;

' defined with the urban community spaces. The housing blocks have _3f



gezess

'- Mai‘f‘”buﬂdmg

Buildings ' -

<First floor>

'.The soil and concrete testing 1ebs are next door each cther, and

-_pthe foundetion for testing equipments are isolated for protection

b)

: from the tegt vibratione and

'architectural etructuree.ﬂ 5

aga’ joint_

'ransmissicms through the

‘“<Second'floor>r'i

f,Two 1ecture rooms are locat“d here which msjcr one can use for

’aes of all’ tra_neesv however ‘can be divided when

_may.be. required for two more smeller groups for the seminars.

The ceiling height. is 4 5 M and provided for the future audio—
' visual facilities.' The library is small but to be ‘good enough
. for such particular field of books and -Yesources. to stock and

with some ~space for the study carrels. The drafting room is-

Inaturally lighted from north windows and from the Toof top.. The

administration offices are so located central controls and

'fma{ntenances.: The entrance hall: is expected as. a central social
A{communication space, and the exhibition function at, the same

' time.

Repairing'prectice-WOrkshop'

:The machinery here is so noisy when operating or repairing and

_ of the antomotives, 80 ‘the garages and fuel etore should be .

"_ﬁ’provided. B DA

,fplanned in the block._ The ceiling height here is 1ighted Eor
'better ventilation as .the work room and naturally lighted with
:ventilation openings or the roof. top\- The enclosings for the

__nojse leakage protection and the opening for Lhe lighting and

ventilation is incompatible however the spacing of building

location and the directions of openings, as the windows and top

1ightings canh’ make the problem solved The material storage fcr

“services related to the repairing practice workshop herewith

T



'S*The housing eompnrtments have been prepared as followings._

";r[Trainees] ﬁ:f:”i37?~ff . 2 pereonnelq'— 19 reems
o (with ehower and 1avatory)(14 mzlunit)

l personnel ~-6 rooms

3pfj‘;},[1nstructors] ST .
G - o (with bath, ehower, and idvatory) (35 m2/unit)

~[§ta£fe*end assistant inetructors]

- 6 rooms. for . -
1 personnel ~{:J‘ ~Ingtiuctonrs.
SR 3 rooms- for -

Assistant'
instructors.

(with shower and lavatory) (28 mzlunit)

‘G{Principal s: Vice principal’s and GuesLs ]

L S , ' 1 personnel - each room._
co -;A'.._"e;e:”'-: (with bath, shGWer and lavatory)(35 m2!unit)

L2 personnels - 3 rooms,

'g-J f,L[Serviee men s} e
3 (with shower and lavatory) (14 m2/unit)

i The dining hall located toward east with an outstanding landscape,
‘”*can be also Uged for'sueh multipulpose as the 1ounge an the night—

zone.'

2n2—6.-_Physieel envirenment EOntrols"
fThe climatological eharacter here is very high temperature and
- ds: heavy moisture espeeially in rainy season besides which ]asts
.almest half a. year. The environmental control idea, againet the _
"climate here, should be an architectural for the First -and the man-
:made environment techniques as mechanica] and electrical engineerings
'“to be éucceeded from the maintenance point of view and also for the

energy eoneervation.u~.r'"’

1‘ 5)?‘33un radiation ok

The'pr ject site is 1ocated about 15 degree north onrthe latitude,
- 80 the orientation of b"ildings is of east and west ‘axis for all
yenr round protection f_om‘the strong. solar radiation, especially

‘a_d down here. The thick controled wall installed -

_when sin rise



¢ -endsiof -buildings

b)

5

Cross Ventilations

The seasonal prevailing window 1slfrom south«west, the openings

of windows and doots should be 80 designed as the opening position .

T to be controlled and with water tight system when closed for the

stormy weather.:j

'Thefmalfinsnlatien .

The ' sun radiation here is so strong where without any shelter

:z around here that the buildings here have been 80" insulated as

cushioned by the air which is kept always ventilating itself
underneath the roof and have albo insulation material 1aid underu.
neath of roof covering.f The ceiling height is 3, 5 M and more
for the better heat protection from the Loof t0p and for the'

ventilation._'; \l

I insylation |
- dnd ventilation

- (238t DEC.)






gound 1n$u1at10n3,: :ij“ ) :l c. ;:j* ﬂ""f' : gvgywke f1

220 ~7 0 ﬁodﬁiar baéié
Several years ago "Lhe foot & pound dimensionﬂ system wasir
'oﬁstruction

ﬁq'changed to the metric system; Howeﬂef gome’ of ‘tHig"
. .materlal in the narket wds étill sﬁown'byfthe "fdot &"ound“ when
‘1surveyed on Octobef/'7? ﬁhe metrics ié going e ‘be' fémiliar with and
””sbfthat this plan

Ri;dindustrial development here is making 1 pushed
" has been ‘based on 1 méted (1 006’ mm/basis) a8 the modular for spaces

_and constructions.;

2—3,;$;fpétdrai"§£ﬁdy -
923215 pasié ides

ﬁfcﬁ‘ffThe constructions ate to be as of domestic Philippino ones

h fas possible. (concrete steel,_etc y

"0 l “The framings are to be of the reinforced connrete based

oon the national criperia_of the R.P. (The Structural Cord)

2?3ﬁ2;'wFram1ngs :iecc;:;uﬁ.c.?
- :The - span i8:7.0 M.by 5.0. M in the main building and the repairing
practice workshop, and 7 0 M bx 6.0 M (5 0 M) 1n the. housings.

2-4, Mechanical & Electfical'Stcdies.
_2—451; Basic ideas
The followings are the man—made environmental check.items ‘which

may require the mechanical ‘and’ electrical equipmente ‘and’ the condi—‘
'ese items will be designed due tc the considerations and

tions in :
with various other factors 1R R

jil,.fiVentilation _ o
‘e-2..L7Temperature A
3. Humdiey
: 4. Lighting
Mré;rfLWashing & Stefiiization
21‘ 43 -




7.3-ﬁAverage Daily :
'-‘jConsumption fﬁ'

ns for the other.

' artthe proposed site, the under- '

'-7‘531Theeﬁollowing is the eatimated daily consumption of water.

E".";_'i'_'l_!n'()"___berlson x 250 ‘ia/_n'.gf',";é' 1'0"":/&33,5

’:'_:"Capacitmyfof High 10 t/g h = 1 25 t/bUBSY hour <
g;Tank RO _..;p;.ﬁ

2 tfmax..capacity f
’ of high tank

":“T_Waste water

The rain can be 1et if flow a8 it is, however waste water should
:'be treated not" to exceed the feasible maximum environmental

'Jimpact loads,.uaing the 1oca1 septic tanks ‘to- decrease .,16?

K T-the number of Bi 0 D., and then after should be thrown away to

R‘j:c)_

:y{The electrical hot water 8upp1y system, is planned to install

o

. the nearest river, o

ﬁot water

g_for the reason why the maintenance is much more easier, and
L:ithe initiql coat is ot so expensive for mass production. R

._Wash basiné, shower heads and bath-tubs will have the supplies
[in the each individual units‘f s ' - ,

Gas: . oo

'The propane gaa equipment is provided to supply with pressure';_

vessel to the kitchen whiuh will be uSed for just cooking.,




ﬁ[iThe incinerator is 8 forced 1 ,
. :are’ both treated dry one from every room and wet one from
'kitchen.fﬁ; R R : SR R

2-4-4: B

W

iIncineration'f”'E“ 3

Transformation

...... B -.4,' S

"The electrical room is located on’ the 1st floor of the main )
o buildings where ie expected to inetell the reception and trans~"

i;Lﬁgformation equipment on the RP 8 participation, based on, the
}.Minutes dated on Oct, 19??.

b)

The estimated capacity of traneformation is 200 RVA; approximately. :

sy
» :

Emergency generator_.

The emergency generator is of- diesel—engine and provides the

- power: for the emergency lighting fixturee and for- water supply

_5)

)

L‘and waste water pumps, which capacity is required about 50 KVA.

‘Power 1ine syetem

i‘{The piping and wiring system for main power line is planned
"through ‘the whole buildings. ‘ Tl e S :

_ The*pcwer_yqyf;,a[

 The power lines and control paneis from transformation ‘equipment

ke the machinery ere included. o

fOtherfednipments"

e Liéhting-fixtnres & receptaclds

o-~fﬂSound eystem
:'él. .Inter—comm. eyetem among the administration offices and
'Tbuildings ' T '

: oi,ﬂfFire alarm system and lightning protection for each block

e of buildings and the high tank.



-f,féj The construction is to be proceeded according to the expected
'-:}"Grant Aid“ basis to be agreed by the both Governments.-4

“:p);;;ihe:doﬁsttﬁet' ﬁ‘peptodtisItbtsepiﬁ“tﬁ67f79tﬁ fiscaixyeaf'ofptﬁe'

in the: utes dated Oct 197? the infrastructural
;fitems such as concerned'with site prepatations ‘are £ be the L
'=]fRP's particdpation‘ RO SRR : '

Sody Other conditions - ‘ '.] o -'aj‘pu~5-wtﬁg,;;;

'The professional services provision and constructiou works

fQﬁtor the buildings are to be done by Japanese partioipation

s H37Mater1als are of Japanese ones and some’ of Philippine ‘ones
o 'Domestic labour in RP._ |

,_Lq;_é_Infraetructural costs (for site preparation, roads, water :
' SUpply, power supply, landscaping, and furniture etc.) are
.'not included in the cost..

':The total cost hava been estimated as composed of- the '
7;54following three items, the construction cost, the lvﬁm“fi.
_ expenditures, and the iustallation of laboratory equipments.

i) Construction cost - in thousand yen ' p . 436 513

_(;):::.I_ Building cost L l;ﬁ.:};p 369 786. (115 m2)

Archi-—
tectural .
' warks '

: Electrical E Mechanical

L works BERE) IR works Total :

o iRepairi“S Y _J.q' 71';':.',,= T o
B I T Rl R B X
O |morkshep. | [T g

P ¥
IR e

‘Housing S B I IR st

‘ Total ;~__§j276 zusaf,= 57,1200 | 26,200° _T 369,786 |




¢ (2) ‘'transpoxtation:cost,

J1; TfaVé1‘&19faying __Particular works)

(Man . Month) ﬂf*ii . 1& 312

'”;ﬂ“b : Equipments (electrical mechanical .M..
v . Work ) I LI ) 0 I L A | r l . D L] I l R 0 ‘. 5 an x
: 2 Monéh

:_5:- Doors aﬁd windows work .....;........... 1 __f-
f;i9 ; Reinforcement work_;....;;;...;:1;:::;;; 1l7'“{”
L@@ (3)) | : 400,471 o
 (4): Overhiead cost - | ' ‘
."f((l) F @+ (3)) 9% 35;0425

@ o Wy 136,513

'ﬂii).};Expénéiture'a‘thouSand'yehaand';

;'j(.i)--= Profeseional services . o &
' (WOrking drawings & supervison ate, ) . 62,858 -

‘PROVISION OF PROFESSIONAL SERVICES

: R IR B T I Travel & Foreil :
Building Cost | P.I.A. Rate| - Drawings l?g?i:;;s;g;] Staying- for Professigxal - Tolal
. cA@ e T R(2) x60Y ) -:i(a)x- : Inspection Service Fee (6) | .
. {3 T e Gy Ixsox]

Matm | T B R
building 231,352 - 8% 11,005 | T 4,627
80 on’ - L N S i o

| Housing | oo 1o, : : —
-blﬁék‘g o} R0sa61 ) 10% -] 2,010 . 3,129

TOTAL | 436,513 ST B = 3 T 956 ] 13,062 7 qe,58s | 62,858

'”Travel [
Staying for
Inspection S _
‘-1.Mﬁﬂ x 6 MONTH. | o 8,266
13,102

l:(z)j{dthers”-"‘;  ’ - . :'_.' S :26;629 L
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: 235,:Infrastructure -

1nc1t;d1ng ‘,tra p :tation _.cos ¢ ) N g : e

570 000
(in thousand yen)

_3Infrastructure as follows is to be of Lhe RP s participation.

';_'[Items]

o

'cdurt'

ﬂSiﬁé'preparation

_ Approach road

'Plaza

Retainiﬁg.wéii-gl)

L Bgre pdsssvetr
- (Swimming Pool) . .

‘fDrainage
,(waste water)

Exterior lightingi
-Equipment

3f:‘wat§r‘sﬂPPiY¢

LU R eank

4,000 w2

120 pes

" 620m.x 5.5 m

2,000 02

'-<toutiingf3be¢1fica£4dql,ii.,;,

(WiFh in the proposed site)

50D (2,000 2), and

”pavement (2 000 mz)

5509 (800 m2), and

?_pavement (1 200 mz)

”ﬁ#aﬁ““f
”ﬂ(130 i long)
H= 3y m |
1(40 M long)

'_7(w 55 x 12 = 300

1 2 - 1 5 m ;

-'\15 000 w2 |

600 m

“Capacity of high |

':;3:AVerage daily f;_

.consumption: o

;Exposed concrete, bush—

_-hammer finish

m2)". .

- Gonergte, tile finish:

Conduit ‘(fite pipe).

 Landscaping lamp (40 W)

2 ton

10 ‘ton



FER S

Hain pipe ' ;
u(exterior pipin'} s
‘53011 pipe_ o

;i Fire'dnstallation :.
; '[*(pressure pump)

:Equipment Eor Pool

Septie i, Capaedty of
R 40 persong - e
el B0ANy 10 PPM (local
”.“Jinstallation) :

2~7 Tabulations

.,2_751 _ Building floor area

w?

Totél-?ioor Area |
T T B AR A _(including balcony :
e - Floot, cura,'Net:FIOQﬂfArBa o] and - exterior corridors
- L I - ' ;'.:\;_.. oy R . o SO on) ’

Tt rw | Utasaso | 658.0
bullding | -2 FO[" U owedln o o | 1,316.0 - -
-(Training eevim e R — T T
center) Sub . e g e g g

4‘TJZM;F;BZELA{ 1 ';:i;fg1;é;5g;$ o R 154,500 0
Ao P [T s
' Housing L R e L S P SOOI SIS
Accommodat ion [ 342,99 . o ©609.6

‘hlocks e T I
(two'wings & |2 o' | " go3.2 . | . 1,069.7
‘dinlng hall) SUEERTS ST SN i MU LI SR S : :

Coof . 8ub
Totali

Tt

.RﬁPﬂi¥i“$ . RETE
i practice b I S B T

H T
LR S

7_?{@9_&



)

‘&éin;  ,¥ﬁ::'?. 
| butiding.
| (rrafatng

center)

.'::E(except ;
: ‘garage)»ff

.' 1st '_':1-?1"06:'*’6- N

17 General: stors (equipmedt tools) 72,5 |

'-ﬁSpare kooms .
"*jElectricfl raom v _,'_7f'*rﬁ"3‘?7g8' ‘

-Zﬁd Floor

_}1LGeneral store (west) 'T;” f; ‘; 75.5 |
kaibrary ” :r'“ﬂ.TR iei’fﬁu>z;'f52ﬁ3'

' f1n9tructofs preparation room~.':2847'

- Wash Foom (West) L1344 R
"Large 1ecture room - f[j‘f?f{ﬁiéﬁga'”

‘Entrance hall "'_j‘ o813
' “General office jf"‘ f"": T T
' Principal’s and vice~.f
f Wash room(East) , |
‘f'Drafting room . ﬁ S 80.9  ’

“Conference & Meeting room:
'gGeneral stdte(gagt) '

Small 1ecture room

principalls oifice

.(Sub Tdtai) 2'. R Tt?§7¢1¥i g

Hoﬁéiﬁg:
‘ accommodation
“blocks pkwi‘
(two wing & dining

_ iha11)

- :B2E 
: B}F
AR

e

.jDining, Kitchen
_ Instructors

L'“Q(Suﬁ Tbtél)J _T,-.3_,-ﬁ

& trainees' “rooms

1550059

‘practice

| workshop .

ﬁlﬁif:."'

.___General store (equipment tOOlb)
0ffdce '
,Garage

'-Wash room, etc. o

223.3°
4.5

igsr

H@ﬁOqﬁpVE

'Repair shop

(Sub Total) -504.1




: w1ndow? fi*'

Floor  € 5?

”?'wiﬁ€é£i6f~-<»+:

Main building.iuf

Floor i

]

iGeneral store i
(equipments & tools)

: .Concrete test
room N

"7.19011 test r mﬁ,

: VReception room

i Spare room

_Electrical room

General store

"-”}?Libraryf”

L'Instructors
* room

Wash‘rbom'-
Large lectuie -
. room

5 Sma11 lecture;'
rooi

Entrance hall

:fGaneral office L

Pfép{ SIS

' Mortatr

CVRALT,

‘?QfCeléih tiigé.

VAT,

L I S

i ‘-hﬁortar topping :

topping .

Faint oﬁ{

‘exposed

concrete?

Hood -
pahneling'

Porcelain
tiles

Wood .
panneling

’Eﬁppsed%s““].
congrete; . [

_ o ceiling tilezy{
"topping (E.P ) g

T

Cement asbestos
board

Rock wool Gt
céiling tile

L “.-'-.‘ Peoein

Rock wool
éeiliﬁg tile

 Princ1pa1 8 offiee f‘




T_'ﬂﬁstorage

"j;'biﬁing";

| Mortar topping

- ‘V{A{Tﬂ _

overingﬂ{-
o :

/Paint on-
j_exposed S
.concrete?”
- Wood

:‘panneliﬁg

covering

Tt

Cement agbestos
'board

Wood framing
finish

Repairing practice workshop

Repair shop

 nquipnent toots |

.. Wash room

Mortar toppingi

Paint on
mottar. -

Cement asbestos'
board: TG

Porcelain tile | Poxcelaln tile '




;oﬁ the Japanese "Grant Aid", the pfoject schedules are fairly kept as :fi.'”
'PI nned When started Af only the procuzement of construction materials ;:*T

2-8-2 - 3f :oqtfgéhéﬁoléﬁfiroﬂ'

1213

.‘Preparation & LS LN
1temporary work R

earth work

foundation .-"
: S lst Eloor

:.bf e concrete casting (2ud & 3rd fl )
- RN SR R water proofing

drawings

ffittings & instruments-

w'installation-of fittings

fﬂdﬂﬂng-'

o pipiﬁgjwark; S wiriug & fixtures

. |
“adjustment

'dfaWingSZ fittings & instruments g
P e O e 2

-----

.:jiﬁ,mooﬁﬁes_..

i
Y, T

30

H.,lcompletion A



T dOHSWOM ..
JEDIIOVED ONTEVIZEN
ol Ty ) NS

L N

:VfSiiﬁ_ﬁiﬁﬁ_ffiit”ff;f5fj;j;f;’iJfff;:; 'ﬁ”  ey f;? L;i‘ S




- e TR

S W IE owowenm

SR e

{8y Floo¥ plins”

HAIN ‘BUTLDING (Training Centsi)

2292,






- INSTRUCTOR'S “RM.

" T T e

i g

._-_-,,‘5?'.:_...‘,



Aiitinmrmnmeank

IS TSRO I . =

- 58~




B SR W R




S0 () Elevations T e

LT st
1 X T — r,_...y.._nx\.“ o
PR .




! -



C NRPATR WORK SHOP T

: (NETIE
m ke
g - = ._',u

T

62 -



R z«%ﬁm KOLINETEISTA. .osz%am

fJuhMUOHnﬂwzwwnomm IR o < _QZHmnHDm ZH4X_ ;o : mmommmmos mumh0¢mm G?lesmMMQ.
s L . S _ 179 aEsa] ..

B i 0 R — |

. . K . . et R ot _—. N p " i o H - ) .
n BRI & o o B B | T, ¥ RN T [ R I R RERS ) 1 - " .
- P, B R B RS S oo : . R . 4 | - L
P I i : : ) . . s B P@W*
I O PV, S [T SRR DR SO RSP B AP e N S e .
PR . ' R : -
o - . . . . 0 ]
. N D ] : " .

X0 TALE

5

ooxozmmaf i o C . lEom TS NYave) o | _ ,
B i mmaé 304 YEITII - [N PS AN P L : aﬁm mmHm Qmos IAIS ﬁm 55
QoM BATS NVAVL), S A G N 41T

3 mm,dwz .mo. UZHZOHHHQZOU I gm _H..mH.H
AILYM _.mO wZHZOH_HHQ.zoo

MNVI WEIVM BOTH

_ STRUCTURAL SYSTEMS -

2“9“40



14T  ODNICQTIINE NIVK

o YOIVIIINIA & .

. NVE SNITIED O

YENOTITANOOYIY =

—64"



W AIRCONDTTIONER

O CEILING FAN

r—A i
[

‘HOUSTNG BLOCK, 2FL

- 65 -




- E:“ o b o
_ e l.:,

(0]

ica JE T W,
-. = i

Hige

" ‘-‘)
" R

TR U R TS AT e b g

s "ﬁ 9 'H.'l .". m] .
- R Sanl _'3‘

']

oy

L s

Baatim

IR LT e e AR A M e T R T

it

T T A =y e

w

..

a

a 1]

*.;,:lr.d,.._,l :J
|

ﬂ AIRCONDITIONFR

| .

S}

HOUSING BLOCK . 3F

 O:GELLING FAN

REPAIRING PRACTICE WORK SHOP

.66~ 1.



TNOULIBNNGD - B36334 Mive -

o TwmEgEe o N CDQIE NTVR - s

o ?b meHoHHm¢m T N0IIVATIOLINVE oo _ NOII¥4TorINva

L . ESENVAVL | T T ONIJEETIHG TR e ona¢mHoHHm¢m ASANVAVE
.“ ..“ S ,. B .,.II.._—..M#“. S ; ) E - l_vblg»ﬁz L ..Ll._l~

TENRES

svds
aoHg

" NOIIVATOITdVa Fsanvave
:u,zoww¢mHuHHm¢mm.mm1_

WECHANICAL -& ELECTRICAL SYSTEMS -~ .

- 57"'_

S 2e9a5y




’ T et e e B

H H - | iy
{ ’ : fCTRICAS
: i

i i .

--l , -g--: . S |

;MAIN BUILDING

Uy S

- i‘?l fef- jsl

Ce g

oo

I
e - "HOUSING BLOCK 1 F1,
'LIGHTING FIXTURES & RECEPTACLES

LESEND |

LI 8 £

| tIGHIING FITTIN08  (FLUORESCENT LAMP)

| PLUG soLAET '

LIGHTIHG FITIHGS  { INCAMDESCEMT LAHP)

| PLUB SOCKET (FOR COPLER) -

.~ 68 -



10 '_'E.'_’Z'T.T?:,,.. é;;;‘t‘;'l_‘ L!fhf,;A AD:;;L AA.'".';’::_:i

HOUSING BLOCK 2F1

]
I B

l“‘““a*i'

[=3

-]
[#]
[+]

1) ] | :  : :_... ;-'“ I T=ra

HOUSING BLOCK 3Fl

LIGHTING FiXTURESy&qﬁﬁbﬁéTAcLES"



<

] |
.i, s
Ll Sl
) g

LIGHTING FIXTURES
RECEPTACLES

- 70 -



3. BASIC DESIGN ‘OF MODFL FROSION CONTROL WORK FTC

”3-1. Location of Ares Surveyed

. Thiﬂ area. is located dn the middle of LU?on, 200 km apart from Manila '
along-NatiQnal road No._i. It s in 54th forest of, Pantabgngan National
Fotrest in Carxanglan prn.- And. 1t 1s located An. basin Carranglan River,
the upper reachee of multiple use dam and, Lake Pantabangan and occupiee the

whole watersheds of -Bayabas Creek and Ororo Creek tribg;ries_pf.Toban

Creek.

The watershad area of ‘Bayabas Créek is 108 ta and that of Ororo Creek
is 203 ha, In the former model erosion control work (including check dams
and a check dam with comb;ned‘qsesqfor stveam geuging_and_eediment measure-~
ment) :1s planned, while in the latter a dam for stream geuging and sediment
measurement :1s planned.. The model work site is about 6'km from upper
Pampanga River Basin Multiple»use Management District Forest Office (UPRBMUMD),
BFD, DNR., 8 km from the site for main building of Furest Conservation
Training Center and & km from Digdig - Carranglan Prefectural road

(See location map,) -

3-2. Feature of -Area Surveyed
3-2-1. . Natural feature
3-2-1-1. Toﬁography, Geology
 fhe'afea'is rolling hitly land of Terfiary'Quafﬁernary
(diluvium) formation, 300 - 400 m above the sea level,
There are many creeks with difference of elevation about 50 m,
'It seems that diluvium 1ayer covers uncomformly over Neo-

tertiary and outcrops of conglomerate are seem in depreesions

.‘at the height of less than 330 ‘™ above the sea 1eve1.

The topography is of transitional type from 1ate young to
early mature stage in,ereeion,cycle- Thoggh there remain

._some.planeeKand-ridges of old diluvium fopmdt19p; it 1s
presumable‘that-repeeted‘severe_eroeione have eecurred'on

: slopee near creek heads.

“Ugreek width ‘are 30 - 40 m and their slopes, 2 = 3 7 showing

" abrupt changes at creck heads into deﬁfeé#ion slopes of
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_llhillsidee ae generally seen in Tertialy o diluvium regions-_ i
l‘Most creek heade ‘geon to be located near the border of 5
V‘Tertiary and diluvium. Soft sand and gravel 1ayer of diluvium

“has considerable ‘Gohsaton o form' steep elope. ‘But when' 1
icohesion g’ 1essened by deepage waker it becomes: susceptible
'_to be eroded and washed “out, Creek beds ‘consist of Hard

:"eonglomerate, sandstone and silt rock while Blopes of stream:

-:.f}sides and creek heads CGnsist of unset  dildvium cohglomerate.~

_ That the above geological feature seems to control micro

wtopography ie one:’ of the points to. determine the direction
'kl'of eroaion control WOrk.:-n ' '
Creek slde-slo‘pes are’ 30° = 35° ‘and tops of creek heads '

" show '45° - 60° slopes. Ground rotk is alternate formation

': of conglomerate, sandstone and s{lt rock ahowing fold -

"finclination due to severe crustal movement. Diluvium layer;'

conaists of round’ gravel filled with goil of sand and

:‘laterite which ie uncongolidated ‘and ‘sifilar to diluvium

gravel ]ayer of Japan. Both Tcrtiary aund diluvium layers
tiold round gravel of andeslte and partly diorite. All of

gravel, sand, eilt and clay seem to be of volcanic origin.

'3—2—1~2,_ Foteat'soil

- In tropical climate characteriaed by dry and rainy seasons

'_residual goil on ridges is reddish brown laterite- colluvia]

‘ deposit and sediment along creek are yellowish bxown laterite;
on- flat or depressed portiona under the influence of ground
water ground«watermlaterite aoil ia formed On depressions
on. gentle slopes retarding groundwater gri~soil is formed
maklng marshee in places., In partially humid climate of
tropical “and BubtrOpical regiona the - accumulation of humus
48 a 11ttle and ‘decofiposition and separation of’ Na K, Cta

‘ ;base in soll are quite severe. ‘Soil becomes slight alkali
and under average annual” temperature of over 20 C silicic
acld dissolves and flows out with base. Fe, Al ‘Mn, ete.,
_.=wh1ch do not diaaolve, remaln and. aCCUmulate in soil layer;-
;-Hydrolysis of such neutral = elight alkali is called lateritic
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3 u:action,: When thia action ds heightened there are produced

| 3-2-1=3,

‘wenthéred soil rich in Fe and AL, that. ie laterite. Moderate'7

action producea red soil not good for tree growth without

LN

' fertilizer or’ eoil impr0v1ng tree.,uzatu=u

in thie area: red soil layer id relatively Lhick about 1 m

Jon. ridges and gentle slopes, ' But it becomes shallow on

gentle: slope and shallower on ruptured slope ehowing outcropsv

-of  sahd. and gravel layer. Lo

Climate

'"Annual temperature averages 27 ? c, annual difference being
4 1°C, Average annval precipitation is 2, 042 nn ‘&t Pantaban-

gan 208 m above Lhe ‘sea level 95 A of annual amount falls 1n

K rainy season May - October. o

onthly maximums in 1970 - ]976 are 1 222 - in July and
906 o in May. Daily maximum is 208 mm, That monthly amount

is 1arge and daily amount relatively small ls one of features

of this region and 1t tells that in ralny season there is

‘some amount of rainfall almost everyday

Though the record of daily rainfall 1s not cOmpletely
adjusted, it ecan be presumed from records of 140 mn and 180
nan that most part of daily rainfall concentrates in 1 -2
hours letting the rest of the day be fiue.. Computation of
probablc rainfall by_Gumbel ‘and Choh method givesﬁus 261.9 mm

' of‘probablé'uaiimuﬁ'oaily'rainfall‘ih 50 iears‘aﬁo 290,0 mm
' of that in 100 years, being similar to Lhose ia Japan.

EThe rainfall which caused sertous devastation 1in the

'jwatershed of Lake Pantabangan in May 1976 showed the

maximum daily amount o[ 208 mm. This is the rainfall re-

'curing in 13 ~ 14 years.- The above rain continued from
21st - 25th day of May totaling 755, 3 mm. The cause of

the serious disasterumay be attributed to the total amount

_rather than the dailly maximum. Most of the devastated

- sites are found-on Stream heads along the border of tertilary

and diluvium”3302w.350_m ebove‘thelSea lovel, - The rise of
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e pore water pressure (ground water) due to long rain. is

3"'2"‘1"’4 + .

:presumed to be the main cause. et

Forest condition . .

-Gentlyﬁtopography-of“tﬁio'aréa attracted pedple to live 1in

';and shifting cultivation and grazing were repeated Owing to

‘adversé -soll and water condition the plateau 13 covered with

Samon and Cogon and thinly scattered Arinbanban trees which
are strong against fire., On d1lavium deposit and debris

and talus cone we see jungles of trooioél broad-leaved tréés,
ete,’ Planted teak and . Ipi]ipil forest seen here and there
show good growth. Cogon and Samon are typical graminaceous
plants. The former likes colluvial deposit and yellowish

brown lateritée having relatively good phy31cal properties,

while the latter is seen on ridge covered wjth poor reddish

brown laterite.

‘Deposit,and'sediment layers in most‘of land slide sites have

cohoiderable depth 3 - 10'm._ These. layers have physical
properties favorable to tree growth. Tﬁerefore if we control
outflow of thesée so0il layers with the aid of check dams and
retaining walls, they will certainly be converted into

expectable forest sites.

The upper portions of collapsed slopes are steep exposing
diluvium sand and gravel . layerq. Without artificial grading,

weathering and erosion Will not cease until the slopes take

gradient 30° - 35° (stable slope). But, beiug located near

. ridges danger of enlargement of these ¢ollapsed area is not

great. Moreover there is possibility to establish green

cover of Samon; etc. in relatively short period.

© 322-2, 'Dévéstation'éituétioﬁ of mountaiﬁéous area

3_ 2"2'__1 +

:General situation of devastation

Most of devaatated plots were produced by heavy rain in
quf1976. Though rhere,are.some~slides of surface layer

slip’typeiabout 1.m-deep; most slides are of deep collapse
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" type. (ground water type) 3 = 10 m deep to which the majoriLy
of ungtable deposit and sediment ‘are . attributed )

'L'Colluvial deposits of earth block shape choke creeks. On
these deposits having many craoks there are stable dense

: growth of Samon ‘and Cogon. Upper parte of collapsed plots

- are very steep and 10 - 20 m high exposing outcrops of unset
gand and gravel ground layer. Areas of collapsed plots range
0.01 - 3.5 ha averaging 0,14 ha and are 1arger than those of

_Japan.

Creeks beds consisting of comparatively small and similatly
gized round gravel show 2-3% gradient being independent of
watershed areas. These creeks flow meandering through wide

diluvium deposits continuiug narrow deepening.

rThough diluvium deposits are covered with jungle, both sides
- and beds of creeks oonsist of hard conglomerate of Tertiary
and sand -and gravel deposit layers have depth about 1 m,
. Erosion control of deposits near creek heads is one of the

most important broblem in soll conservation.

'Devastated area pereentage of'Pantsbangan watershed is. as
follows: hillside 6 %, creek 1 %, total 7 A;'that of |
Bayabas watershed where the model erosion control work is.
planned hillside 14 %, creek 1.3 %, total 15 A;‘that of '

Ororo watershed total 8 A.

Area of ‘the Watershed of Lake Pantabangan is about 100, 000 ha
fn whioh_mountaineous area occupies 80,000 ha and grass-
growing hilly area, 55,000 ha,

Conputation of volume of sediment presumed to have been
produced under the heavy rain of May 1976 and to have been

earried.into Lake Pantabangan glves us data shown below.

Severely devastated section : area 12,0600 ha
Net devastated area o 11,284 ha (30.7 %)
MOderately devastated section .. area 25,000 ha
_ ._.‘ Net devastated area . 1,750 ha ( 7.0 %)
'Slightly devastated seetion .. area 18,000 ha
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3-0-2-2

NeL devastated area S 270:he-('la5e%)

Net devastated area total ~3;304 ha

_Unstable sediment (12 380 m3 per 1 ha of devesteted area) .

Unstable sediment total

112,380 3y x 3, 304 (ha) = 40,000, 000 m3

-From the. above data we have to pay great attention to future

siltlng situation of Lake Pantabangan..

Actual situation and Feature of landslide area .

Landelide 19 claqsified into shallow slip type and deep

.".(l)

2)

'collapse type:

Shaliow slip type -

On reddish brown 1ater1te 1ayer bound by Samon roots

downslips are caused by piping action dué to inter-

:mediatepfiow‘between the‘sbil‘laye% and ground layet.

Between laterite layer and ground layer there is .
porous intermediate layer in which piping action occurs
under continuous heavy rain, Latérite layer itself has

relatively large cohesion.

Together withltﬁe binding‘fﬁnétioh‘of Samon root' the

- laterite layer slips down as a whole.

it deposits'on gentle siope downward or creek head

exposing ground gravel layer on the upper part of

-eollepsed‘plate. These slips seem to have happened at

tthe end of rain when continuoue rYain reached the

maximum.
Iﬁ.Beyabas_Watershed there are 94 (85 %) slips.aed.the
total area of them amouhts 8,1 ha (56 %), while the

"velume'ef unstable earth produced 1s relatively small.

Deep collapse type'(ground water-type).

With the depth . of 3= 10 m this type dppears on plane -

or slightly convex- shaped gentle slope near creek head

at ‘the height of over 330 i above sea level._ Colluvial
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3-2~2-3

,ydeposit fills creek and. mekes pools in places. On. the
upper part of the deposit there are many tensile cracke
and on the 1ower parc, compressive cracks. The cause
of thig kind of slide 1s the rise of pore water pressure
in clayey 1ayer between Tertiary silL rock and diluvium
conglomerate. Many of these slides occured under the
rain in: May 1976, It would be: natural that most slides

_'happened at the time of ‘the maximum “in continued rain,

A 1arge quantity of deposite have still filled creeks.

_”But they are in danger of flowing out under next heavy

- rain in the form of mud and stone flow.' Ie is necessary
to build check dams and walls to prevent Lhe outflow of

these deposite at earliest convenience.

.f:In Bayabas watershed there are 14 (15 /) slidee of this
‘type area being 6.4 ha (44 2). Majority of dangerous
unstable deposits belong to this type, . -

~Actual’ situation and feature of wild creek

Devastotion of ereekdie'caused'by unstable deposit and

vertical and lateral erosion (deepening and widening) © Mud

and etone flow produced under heavy rain is the most dis-
asterous event. Crecks under survey are on.conglomerate‘and

eand—stone baee having double sections, On both sidesiof

: creeks there lie diluvium deposite or terraces 30 - 40 m

wide. Between depoeits or terraces. creeks run meandering.

Creek_bede ‘are occupied by relatively hard conglomerare,

‘sandstone, ete.

Creek bed slopes are 2 -3 A. Along'creek sides there grow
dense jungles of large trees. These green belts aré very

effective for Flood COntrol'

.:As mentioned before depoeits produced under ]976 rain are

-.seen in creeks of st orde1 near creek heade.: They havc _

noL comedown to creeks of an order. Erosion control work
should be carried out to stop the former, Besides,_if

necessary, eheek dams 1n creeks of 2nd-order are to be
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: planned for preventioh of creek deepening and sediment out
flow. N ' R o '

3:543‘7 Social economic feature

Thie project ia originally taken up in connection with Pantabangan

.:dam. The dam was completed in’ 1974 with the aid of circulating medium
_capital. of The World Bank. This is a multiple dam having capability
of irrigating 61, 000 ha paddy field in the central plane of Luzon,
"generatiug 200, 000 kw electric power and filood control, The maximum
4ponding area 18- 8 000 ha.- Watershed area is about 100, 000 ha, 55, 000 ha
of which is oocupled by hilly wild area called’ "Kogon Land". . This
area has been paid much: attention from the standpoint of land
conservation. But 1n May 1976 this area ‘suffered gserious devastation
'under extraordinary heavy rain.i Urgent problem was proposed for
maintehance of dam function ‘and prevention of disaster. In the ares
 upstteam of dam there are many communities, Carranglan Bonga, Bunga,
etc. together with crop fields. Farmers having 1ost their lands by

dam establishment movedrto lakeside arcas and are living on farming
and grazing. New communities are scattered on diluvium area along

.?oban Creeky

Since the dam has storage capacity of more ‘than a billion m3 its
"silting—up might not be today 8 problem. However, it 1s true that
silting has begun from shallow portion along circumference of the lake
and it gradually proceeds toward the center. Even small amount of
silc may give conslderably 1arge effects on water utilization and
electric power gerteration, One of the problem's is that the circum-
ferential area especially Carrangian city and farms should be paid
special attention. Another problem is labour ‘material, transportation
and communication related to ‘the model erosion control work As regards
1abour sufficient supply may be expected from Catranglan town having
4, 000 people 1ocated within 10 km and from scattered neighboring farmer
families. But 1t must be noted that these people have had no experience
mon erosion control work Construction material contern 1s as follows:
Cement timber, etc; can be obtained at Manila-'Steel {a supplied
-'mostly from Japan Concrete aggregate can be eollected in the vicinity

of working field. Main’ transportation is by cruck from Manila,
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AceeSB road between prefectural road and working spot is built by
:”Philippines side, ‘Model erosion ¢ontrol work,will be greatly affected
by the progiéss of this road constraction: This-is'very inipor tant
_polit for the work in’ valny season; ' . e
Problem of communlcation, hyglene, ete, may be'eblﬁed B& close
connect ion with administrative agency; - dierict foresl office and =
'?'JICA in the region. There 1s a clinic attached to: NIA at Lake
.-Paetébangah and a hospital_in-San_;gae_ﬂity (20 km towards Manile).

3-- 3 Basic Design of Model Er081on Control Work etc. :
3—3*1. Model erosion control work

The work is classified into two categories- the one ia the
w01k related to creek gauging dam and Lhe other is that o hillside

restoring work .

‘3~3;i~1{ Work related to creek geugihg'dam B

The alm of creekagauging is to find'fofest'iﬁfluences (of
tropical forest) upon (lowering of) flood discharge especially
flooe peak, water resource conservation, drought mitigation
and erosien'cent}oi. 'Gaﬁgiﬁg‘siﬁee are:eeléeted'ef the
ehtrances of two watershede in otder to compara the above-
‘mentioned functions of to watersheds. One 1s Bayabas creek,
covering.108 ha, where model erosion control work and
ordinary erosioh contfol.work are cerried'out, wvhile the
other watershed covers 203 ha. Both watersheds are hilly

-~ lands of Tertiary and dlluvium (of Quartetnary) fornation
being covered with dense Samon and Cogon growth., The

* features and happenings ‘In these watersheds were already
-explained. 'As-elready stated, how will the situation of
“runoff ‘and sediment change. ﬁith the progress of eroeion
‘control work and the improvement of forest condition is the

object of creek gauging.

~ Anniial rainfall'everages_Z,OQZ-mm,.QS % of which falls in the
"+ period ranging-May‘—-Novembery.rIn the_period ranging
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'fffDecember - April 4n, dry season we. have little rain. .

©3-3-1-2,

'ffExtreme valuee of - rainfall are already explained. In- planning
q:creek gauging equipments under natural condition above ¥

mentioned the following items should. be taken . into deliberate

‘_consideration. ;_

(1) - In order to obtain precise runoff data make water _storage

r('capacity of dam large ag’ possible and gilve outlet ~ample

':size.

(2)_'For precise data of droughty runoff give double seotion
outlet and add triangﬁlar notch of steel, '

'(3)' Use Self—recording water gauge of float type (winding

3 mOnths} for water level measurement.

(4). Make steel dam at proper site upstream of gauging dam
for prevention of_dam siltation and for periodical

_meagurement of flowout mud and sand as well,

(5) ‘Set eelf—recording rain gauge at proper site near by.

(8) 'Design gauging dam so that it may act to check mud and

‘sand.

Check dam and hillside restoring work

In the area where model erosion control work is to be carried
out much deposits F111 up‘creeke (Oiordef). They are in
danger of converting into mud and stone flow under next heavy

rain and exteﬁdiﬂg the eiée-Of'devastaoion. The countef_

“meesure'is'eommarized as f0110ws' 1he First _step is to build
:cheok dam-at the point where collapsed slope faces of creek.

‘Then the dam not: only stabilizes creek as well as unget

deposit but_also-prevents the_extension of devastation on

. side elopes‘j-Nekt step is greening wofk_on Side slopes of

“creek at proper ‘time. This. work should be carried out

under careful observation of-eransitioﬁ'of,oteek condition |

aEter WOrk

The. above measure is very effective Lo the work at the foot

, of colluvial deposit near stream head. There in most cases
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Table 1~1, Tablé'Sdmmarizing'Dévastation~31tuatioh'
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“Watershed Name.

: Cavranglan River

Table 1~2., Table of Hillside Devastatfon Stituwation -

Watershed name of

Bunga River

,Unif watershed

+

Bayabas Creek:
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Watershed name of

grand classification

i Panpanga River

Watershed name of

Table 1-3. Table of Mild Creck

bqsic'ciassification

: Carranglan River

Watershaed nawme of

branch classification’

Unit wétershéd_

: Bunga River

Béyabaé Creck

' . - : . Name
Watershed acvea : 308 ha Compartment concerned : 54
LRate of . bct '11 1977 Person Forest civil engineering
iavestigation -~ 777 : - in Charge consultants foundation:
T ] .
Works Plan 0
. _— [+
Scale Hake-up Yegetation Type of Birect Amount SR
g TP [ ] Unstable | 5: coridition [~ —devastation | liable I T R
: M - i I
, we ° g $ Mean Mean carth and | 9% of stones - ° propertby o Ordinary | Simple . Ground Sput Hﬂ P -,E % Note
No. o 5 PRV, Length width Area deoth | saand c v o o @ 9 | dam dam sofl work ra e ‘
588 8%y : ) P S5 o 5o ] dam = woan
fou | weE volume o @ gu % g
258 |38 A 5 cat | 5 leon |58 & 8 g
i . P - - — 3
I miy- o m} __ ha} L R ISP e fseetm’ depotm’ Tepol w’ L
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-3 60 20 0.12 1.5 1,800 | 3 _ggggc " " L " B 700 10,500 | No. 4 dam
-4 250 25 0.63 1.5 9,450 3 3—%\;‘50 " " " " n
.5 300 30 0.90 1.5 13,500 { 3 e “ " " ¢
-6 220 25 0.55 1.5 8,250 3 -l335° " " " “ “ 600 1 7,800 | No. 5 dam
. ) Mo, &v11 dam
-7 220 " 30 0.66 1.5 9,900 | 3 1%;1'0 n moch L " a | 5061 |1,520 8 16,928 | No. 1 dam,
Total 1,450 3. 76 54,400 504 1 4,220 10 : .$3,1.2_3 _
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“Table 1-4, Table Summarizing Works Plan

. Watershed name of

Watershed name of -
branch classification

Watershed ‘_hame of _ _
basic cl_a‘ssificatidn

! : Carranglan River
grand classifilcation g

¢ Panpanga River : Bunga River
Date of _ - _ _ Person _Forest civil englneering
.t Nov, 2, 1977 s : . i
drawing S ‘ in charge ° consultants foundation
Unstable earth and:sand volume o '
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- 20 0.13 520 130 650 650 | 100 2 0. 14 30,000 4,200 : | 4,200
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- 34 0.04 160 40 200 . | 200 100 3 0.04 10,000 | 1,200 7 . 1,200
35 0.03 | 120 30 ' 150 150 [ 100 3 0:03 [ 30,000 | 900 _ : ?00
- 16 0.08 120 - 80 400 awo | 100 3 0.09 0,000 2,700 o _ ) | 2,700
Y 0.16 640 160 s go0 | 800 160 2 0.13 | 30,000 | 5,400 | _ B fs'w’
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- %6 0,13 520 130 650 65 109 2 0,14 30,000 7 4,200 0
- 57 0,26 | 1,060 260 . 1,300 [ .1,300 106 1 0.29 - 30,000 8,700 b
c- 58 ) : 0.11 440 110 550 550 100 - 2 0,12 30,000 3,600 oo
- 59 0.03% 120 30 150 150 100 3 0.03 30..000 %00 . _ e
- 60 . 0.12 480 120 600 600, 100 .2 0.13 30,000 3,200 _ _ o
~ $1 0.0h 240 69 300 300 100 3 0.907 30,000 2,100 . e
-62 | 0.11 440 110 550 550 100 2 o2 ' 30,000 3,600 s ? " . 7 | e
- 63 0.23 | 920 230 1,150 | 1,150 190 1 .25 _39.000 7,506 . | . o
- b4 : 0.2% 920 230 1,150 1,15(} 100 1 0.25 30,000 ?,Zgg . . . 5;,‘90
- 65 0.16 640 160 800 800 100 2 0.18 30,000 s, e
- : 0,11 440 110 550 " 550 100 2 0.12 30,600 3,600 | _ : |
o ' ' : 4 3o ! 20 6,000 14,400
- 67 6.25 | 1,000 250 1,250 1,250 109 1 0.28 30,000 8,400 . 6. Hes00
' ' : : 400 300 20 . ,000 . .
- 68 0.16 640 160 800 800 100 2 0,18 30,0_00 .;"800 " 7,800
- 69 0.24 960 200 | 1,200 1,200 |100 ! o 30’233 z’aoo 2,400
' . ' ' .08 30
-0 0.07 280 - 0 | 350 350 100 3 0 3 .m_m 20’700 o ! . 5000 25.700
- n o6 |25 | %0 3,150 | 3,150 | 100 ! e | e | - 5,700
" ' o o e o i i e ;E’oao 2'400 ' : [ 2,400
~ 73 0,07 280 70 250 150 100 3 Q'Of .30.000 4,20_0 o
- 0.13 520 130 650 | 650 100 ? 0,14 ﬁo’oou 3-600 3,600
-1l e. 11 440 110 : 550 559 100 2 0.12 _30,000 20,100 20,100
- 76 0.61 | 2,440 610 3,050 | 3,050 100 i 0.67 "o 13300 3,300
= 77 0.10 400 100 500 500 100 - 2 0.11 30,000 , .
- 78 : 0.15 500 150 : 750 750|100 2 0.17 30,000 5,100 - ,3
. . - 6,30
- 79 . 0,19 760 150 950 950 106 2 0.21 30,000 6,300 _ 900
' 0.03 | 120 300 150 150 100 3 0.03 | 30,000 900 . "
- 30 . . _ . . 3,000 3,600
« 81 ' 0.09 360 90 450 450 100 3 o.te” [ 30,000 | 3, _ o _ o
* : . - » D
< 8: ' 0.05 200 50 : 250 259 100 3 0,06 30,000 1,860
. o, ' : : - : 1,800
0.0 200 50 _ “250 250 500 3 0.96 36,000 1,800 _ .
- 83 05 .} ) : _ 100 . ] 2. 100
- 84 0.06 240 60 . 300 300 100 3 0.07" 30,000 | 2, o !
- 85 |5 0,20 BOD 200 1,000 | 1,000 100. 1 0.22 30,000 { 6,600 . 6, Eg
- 86 . 0.04 160 40 ' 200 200 100 L 0.04 30,600 1,200 ' 1,300
;) ‘ ' 5 ' : 00 . 100
Y . 0.01 40 10 . 50 50 100 1 0.01 .30,000 _ o
- 28 : "l 0.0 120 © 30 150 150 100 1 0.03 10,000 - 900 : _ W
-89 | .. 2,28 [13;020 | 3,280 16,400 [16,400 100 1 .61 36,000 * | 108,300 _ : : 0.
, : ' : ' 600 S . : ) .
- 90" _ 0.02 80 20 100 100 100 1 0,02 30,000 ( o ‘ e .
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e - "’ . = - - 4
*Unstable earth ana sand volumd Hillside Work ’ :
. : - - g‘," ' Paw {ordinavy, simple, Spur Work ’ Road
L I : o N ste,) S . :
- o g 8 g wi. 6 . R o
E‘ '-,;ﬁ‘; °5a Y ""-°§;‘,". - 'ﬁ'ﬂ.u-- - O : :
b ¥ o8 9 3 [uay S . ) . w -
B : augg g B o g4 g§§ 4 S -'gwﬁa 8 - 38 3 : . @ B @ g B :
.“Eg s 1888 w?'g cogg | B8 B3R () [ E 0D & .ﬁ ] g g 3 n9 . ) #u g 33} AR Note
53 Bhe | K38 | &% |2y |g58 8 N L L ik : SH o 4 | 5% |- 8 14 g% | A |8 | 8% | 3 | 83 |
) i T L R Tw -_.;;_.'f N ha 1,000yen| " T,000ycn spor w* | 1,000yen] 1,000yen| " m 1,000yen | 1,000yen]" ) 1,000yen|1,000yen| 1,000yen
-9 6.01 40 10 50 50 | 100 1 0.01 | 30,000 300 : - 300
- 92 _ 0.01 40 10 50 50 100 - N p.01° | 3¢,000 300 ' ' g : | 30
- 93 _ e | s 10 b Tsse 550 | 100 b 0.12 3,000 | 3,600 - : : . ' : ' 3,600
- 94 0.01 (ORI U 50 50 100 1 0.0t 30,000 0 : : _ : b 300
: ' . . 1 _ _ ' 146,700
sb-Total _ ~f 1a,54 | 58,160 | 14,560 72,700 | 72,200 16,03 B 580,800 |2,400 17 48,000 , _ 628,800
-1 n 0.40 ' ) a,000 | a000 ) 9750 | 24n v 750 | 20 15,000 : ' 15,000
-2 0.50 o _ 7,500 7,500 |- 8,450 13 1 : 650 ) 20 13,000 13,000
) o . : . . .
3 1.65 24,750 ) 24,750 | 10,500 42 2 : qen |20 14,000 _ 14,000
-5 : ' ' : so0 1 | 20 12,000 : 1. 12,000
-6 . 0.55 . | e.250 8,250 | 7,300 s 3 o 216 T b 2 42,320 _ _ 42,320
-7 0.66 9,900 9,900 | 16,928 . |n 1 : o 4,816 1 96,320 _ _ 96,320
sub-Total : B : 3.76 | se,e00 | shoa00 | 53,428 | 98 R I
Total " | 18.% : ' 127,100 [126,128 | 99 . 16.03 | 580,800 |7,216 4! 144,320 L . ' 25,120
Total t.able clagsified at degree of pl;iority
L ' o 5,606 18 112,320 : : - i507,420
10,53 : ‘ 1 9.84 | 395,100 |+%1° : _ ,' _ ‘ g
478 ' 1 . 2 3.45 ‘ “103,500 |10 20,000 _ 123,500
2.99 | s | 2 82,200 | 690 12,000 _ 94,200
Total : | 8.0 o B ' 16.03 : 580,800 |7,216 1 144,320 ' 725,120
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'ﬁ”wﬁﬁhillside greeningﬁia

"iiln the area e surveyed Lhere are many collapsed sites of

accomplished by relatively simple’woxk;_

@ Considering the ear]y invasion of grdminaceous'

plants peculiar to tropical region it is suggested that Lor  5

“?ithe timg being the work of stabilizing Lhe foot of collapsed

 can be collected in the. Working field

s glta should be intensively promoted.

hough check,dam ia

mos efficient 1n such case the group of wire basket ‘dams

ia. very effective._

5It is also economical because the boulders in- the basket

T It must be noted that

‘the plan of this time is so made for model work area that all

kinds of work are designed for the purpose of 1nstruction. _

The kind of work its. objuct and function will be shown below.

- Table-2, Object and Functlon of Works . -
" Yeem . structure. | = Volume - Objéet and Function
- {Steam works) _
Mo, 1 Conciete 653.7 m3 -lracing survey on effect of
- Gauging dam Height 1 forest conservation 1n. tropical
S B 6,0 m reglon and ‘prevention of wash~
Length : out sediment (in Bayabas ¢reek.
43,0 m aréa : 100 ha) By setting
B ? ralngdge carry out measurement
and analysis of relation
between flood and- droughty
discharge. =
Storage capacity :'2;000 3
Mo, 1 Sub-dam’ - 'Concrate 91.8 m3 Prevention of scouring of -
' ' Height: front vard of No. 1 dam.
. 2‘.0 m ‘ ‘ o :
Length : .
3.0 m
No. 2 .. _. e - |
Steel dam Buttress Steel _'Prevention of ‘wash“out sediment,i
ST "~ Hedght' 25,6 ton| esp, control of gauging dam
4,0 m :Concrete. siltatfon, Control of the
. Length i -265.6 m decréase of storage capacity.
61.0'm Measurement of ‘wash-out
: i | sediment for the purpose of
- ‘étudying the effect of forest




“Volume

. Object and Functdon

‘conservation work upon gediment
| wash-out, . Storage capacity
1S, Doo m3.

‘No, 3 Dam . ﬂConcreLe 522.0 m3 LControl of creek deepeniug
oA | Lﬂeight ; o “and slope base fixation, :
5.5 m | Stabilized: sediment 15, 000 m3,
. 455 m
 No. 4 - 8 Danms Concrete  [1,150.0 m3 ‘The same as “above.
ool medghes | o o | Stabilized sediment 8,000 w3,
 h0m
length :
30,0.m
No. 9 Dam Concrete © 235.67 m3 | The same as above.
Height H .Stabilized sediment 3,200 m3
4.0m
Iength ;
325w
. No, 10 Dam - - ‘Concrete  168.95 m3 The same as No. 1 dam, but
: : - Height @ - [ ' . locateéd-at the entrance of .
4.5 m Ororo creek without hillside
lLength : work. For the purpose of .
17.0 m comparison with No. 1 dam.
' ' Storage capacity 1,500 m3
No. 11 © ] Buttress | Steel : The same as Mo, 2 dam,
Steel dam . " Helght : 9.05 ton | Periodical measurement of
' o o 5,0m Conerete : | wash-out sediment for the
. Length : 115.9 m3 purpose of comparison with
- 21.0m . - | Bayabas creek.
(Hillside works) L : : _ :
Concrete wall Height : Length Stabllizing the slope and
_ 2,0m - 200 m fixing the base of greening
Crown | works 7
CWidth -
0.3 m
Slope :
: 003, 0
Steel fence Hedight 3 : 282 m - The same as above. Located &
o T 0.9 : ' on deep colluvial deposit.
~ Embedded : '
" Length 3
RRRREI Y 5 ‘m
- Piteh t
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a Object and FuneLion

paving

Teem “gtructure - | Volume’
Wire basket | Height i 80,0 m The game as above.“ Rich 1n
Tl pre L0 m v | Basket | flexibilitcy" and. stability and
 fddth g 0,5 m, . economical :
S 1,2m 2 storied,
o Stone filling
Channel © Fluwe pipe | 50.0 m’ Jotated 1n -hillside:depression
50emx 32 em| o suffering erosion‘uﬁdétﬁﬁeévy
With sod’ rain.. oo
" channel
Chamnel Sod . 100.0 m Paved with Cogon or Samon
‘ " Arc-ghaped S ‘sod bheet for - soil erosion
ar¢ length: control. ' :
“1,.0Wm
Depth &
0.3 m .
Simple step . Cogon 2,000 m- Very popular wotrk having the
‘ . Step - S nature of soil preparation.
- Width ¢ - Grading . step cutting
' 0.5 m 1 Cogon stock planting.
virtical: R o
Height :
1.5 m
‘Simple step Green belt | -2,000 Green belt (mat 10 cm wide,
‘ : SR e 50 ¢m long, 1 cm thick
together with seed and
fertilizer)., Placed between .
Cogon simple step: works.
Mat coverlng - Wideh s '1,&00.0'm2 Rice straw set by peg, help
- o 1lom ' | seed germination, prevent
- soll erosion.
Slope frame Wooden 1,400.0 m? | Wooden frame set on collapsed
‘ frame bar ' site {original ground), place
Ix1lm greening bag (seed and ferti~
' lizer in’ 1t) between frame
bars.
Seed shooting - 2,800 m2 Use mixture of water and
L I | covering chemical together
with seed and fertilizer.
w1dely used on road side
slope .
Grading “Cutting 6;300'm3 : Carried ‘out on the upper
' - e part of ‘collapsed slope to

make stable gradient (about
8¢ - 70 /)

-0 .
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3 3 2.. Acoess road
This road ie necessary Ior transportation of working materials,
equipmente and labors on eetablishment of model eroaion contnol works

-and aleo in uee as traffic road for tracing of gauging rest n;d training

'of forest conservation, etc.‘”_"*'”

Therefpre it should be built before starting of model erosion
control: works by - Philippines in: conformity wilth- official proceeding’
-(0ct. 21, 1977) At practice of: basic design vie" think that thé sides
: of faculty and economy are: important and make- effort selection,

structure and standard of route to be proper._?-r.:no'
Before the Fact’ surveyed saveral routes..'ﬁndIfinEilyfweleeieeEed'.
#~the route to be' shown located map ‘as a result of preliminary and '

'actual surVey.

— The route starts from a point on the prefectual road 1. 7 km '
‘ south West of the site where the Main Building of Training Centei is to
be established and comes to the end of center in model erosion control

"works, :54th forest.

The attention about seleotion of route is paid ko the followings.
'* -Lessen the length and snwoth the route,

LR From the standpoint of balancing of cutting and banking,

'consider the uge of both plus and . minus slopes._{

* Avold the route passing through steep slopes and. land-slide

sites.
% 7 Review competitive routes.

From ‘the section between srarting point ‘and up to about 2.3 km
it passes on compartively flat ridge. And' then it leaves away from
ridge, passes through steep. slope and at the site 3.0 km from the
starting point runs doum the left bank of Toban creek Then passes
along 1t the depoeit.' At the narrow plaoe (4 015 m) oroseing over

:Toban creek enters the watershed ‘area within Ororo creek climbs
_ obliquely steep ‘slopes, passes the boundary ridge between Ororo area
and Bayabas area and comes to’ the end. (6,160 m) Crossing over Toban

creek there are generally steep topography with ups and downs.~

, i - 101 -



”ileds many walls and channels.h.Kﬁdjthéﬁiit;ﬁill”céVﬁc§tT-i:

e ﬁﬁfTotal 0y 0 m, Effective 3.0 W

! =‘3= B

-"fMaximum 12 / ;;,; t l;;;n

| Vertieal Curve
. . ; .Min;lmmn 15 m ‘- -

t;QAs,a esult of the above, 12 ton truck can: pass. Considering 10ca1 _

~elimate: an_vsoil condition at’ practice of basic design; we adopt

'*“propcr gradihg'slope for balancing of cutting and- banking.; And: thcn
";we plan sod tamping of Cogon and Samon on the banking faces and:..

'_Jfgreening works cf seeding $hooting on the cutting face

. To cut dcwn a. pricc of the congtruction we adopt:. many wire- basket
"'wall " But we plan also concrete walls as occasion callse. We take
j.carc draining of . steep slope for tropical squall and we adopt hume

. pipes (é 40 cm) oi“corfugated pipes (d 60 e -~ 120 cm) 1n proporticn
"to catchment areas.' The span of bridgc is 14 m, And upper ccnstruction

{;is H B, B but this is possible to change P, S. concrete.‘

o JA; We plan use of dozer (12 t) on: earth work and blasting operatlons
: by dynamite on soft rock works. But it is also possible cutting by

: backhoe, etc,

i is necesaary to practice subsurface exploration at the step

_ of practical dcsign Tctaling cf work is as- fcllows'{“”sl"

‘Thé'eafth‘wcrkc

‘rEarth cutting LR o ~-»33,54&‘m3 :

Soft rock cuttfng . 13,051 m3
PBantng L2273

_iSod tamping .‘_J&”__ :_l- o . 12 077 m27:‘f7;,
| s mreentns L ssew
'Itéwﬁiihchravel paving .‘77_: . j-l.-. .t;‘._ _ 3}6?§.ﬁ3 . .
| e baekee a0 peces
w:; lConcrete wall ﬁl?  ! l._ -th ..Tl_llr_: N élﬁrc .
'ffiEarth excavation SR 'I_-“:irl 645 m37.'
Lsoft vock excavation o 251 w3

'~:l02{-~.:'



Hume pipeSé 40 ll"m ZINeS SRRSO O 518
Corrugated=pipe d 60 D R E T 287 m f
Corrugated pipe ¢ 100 mm-cggn]ng=‘;,,ﬂ;-‘:oe?% F-

o ;fwcorrugated pipe d 120 mm,'ﬁgg S . 25m N

The bridge‘ '}"j:‘ SO R SRR

“ritem -

FH .B.B. upper constructionj'° - _fn”'::i'_f i3.8:tqn :

(steel) SRARELI | R
Construction cost . Wy ,w,_‘ixﬁeﬂéomplete set -
(truck-crane) 0 L St TR
'Séaffeld*»-f’;;<ja5 Sl Lo 324 w3
Painting’ e et RN IREN S *éfcomplete set

'Abutment concrete T e {.“-an“Eis' 55 m3’
_Frame B O S 1| Y

';r«Soft rock excevation._\ﬁ;_ R f:._ “" 101 w3

b
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,‘374p‘1ndin1dua1.Explanetion

3~4-1, Idea of deéign of model erosion control work

3-4-1-1.

' Selection of kind and practice of work

Model Erosion Control Work arranges standard kinds and
practices for instruction 1n f01est conservaticn training
Tplanned in' Philippines. It might seem_non~practieal from
. economiceI'ViéW*point.: But. this is the'filst field ptactice
‘of standard erosion control work. in this country and it has’

_an important meaning to be. the index for future forest

";conservation practice.~‘~-'

'.By the way in Shiga prefeeture Japan a check dam buile by
Drehk Dutch engineer, at, the beginning of the 20th

: _QCentrnry has survived till today and 18 pald special aLLenLion

as a model work. _
S e

Considering the value of model work it 13 planned to usg

up-t o—date materials such as concrete, steel etc. having

Ef-high stgbility and durability On the other hand trom

- 103~



.;practioal atandpoint our plan adopts econoi
cway of‘carrying out WOlk fitting Lo topography,
other natural conditiona of the working field“

fﬁfand durable materials such as’ concfefe and stee
.’5fstream work, whi]e relatiVely simple meaaures such agwire
_T?basket, fence, wooden Erame, Cogou step work mat covering
'_[and seed shooting are vsed’ 1n hillside ‘rédtoring and greening

"eal and effective

geology and
Thus stable :
?ate ueed in

.‘_;éwork except partial retaining wall and fenCe.E;L:th

bty
oy

'Stability condition of structure

Flood runoff (discharge) ‘-ff_;”:"*i"ilaf 3

'-'Since record of hourly rainfall has ‘not_been adjusted

~the data of 180 mm/hr by bearing 1s used,. The maximum

_diseharge is computed by rational formula. ; -

e If watershed-area is eoneidered we havewto‘use‘rain“

“amount - {n 20 minutes for Bayabas watershed and that in .
30 ninutes'for'OrorO'watetshed. But as 3pecial co-

_efficient of 20.- 30 minute rainfall for probable-

-hourly rainfall is not vet definite, the above mentioned

hearing data 180 mm/hr is adopted and. ample 31ze is

given to outlet croee—seotion of gauging dam._

Maximum discharge formula

Qmax ; 0. 2778 x f v x A L

1Hhere ”
”lQmax."f :Maximum discharge m3/sec
::"f_i' .:_'Runoff coefficient 0 6
T : Maxdmum hourly rainfall 180 m

AL rwaterehed area o _sz:‘

B Bayabas waterahed

qmax = 0. 2778 % 0. 6 X 180 ° x 1 08 = 32 m3/sec

' Ororo waterehed

Qmax o 2778 X 0 6 x 180 X 2 03 61 m3/see
(Km2)
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'we'(2y$
'““?leo. 1 Gauging dam (Bﬂyabﬂs Creek)

:Shepe of outleL and discharge

Rectangie \ diseharge:computed _ "caﬁﬁféaﬁé&'ﬁéitf”

formula. A

Q = 1 77 B x h3/2

".fowhere 5 f NG

3

@ ¢ Alloyable maxtmun discharge n¥/sec
B Outlet;width.':e-; N -;‘,iﬁ m

.:H ; Outlet height 5  _1ﬁ. ”jﬂ' 1;5:ﬁ
Qs 197 % 15 X 1. 53/2 = 48 m3/Sec. .

Because 48 m3 532 m3, we know its safety. To heighten .
its safety we make the height 2 m, "No. 10 Gauging dam

. '(Ororo Creek)

3’ ‘7o‘ﬁ3fééé. '

"o 1.77 % 10 % 2.5

Because 70 m3 > 61 m3, we know its safety. Eurther, -

‘since both sides of dam site consist of exposed hardrock'

'overflow in flood time will do no hatm to dam, -

_Other dams ; Given trapezoidal shape with 45° sides of

outlet, sizes | are computed in the same manner as applied

to the above mentioned 2 dams.,

.Drbughty,discha;ge..;

":ﬁiech§fge in dry season is very small being presumed

W

~legg - than 0,1 m3/sec.- For such case . it is. planned to
~add a. triangle~ shaped notch to outlet, . (1 site 80 cm,
.gright“angled'triangle) :

"Storage capacity

To obtain preoiee runoff data it is neeessary to give
gauging dam such storage capacity that it may make .
the veloeity of approach of ponding water approximately

zero.

From the'above'standpoint the following is planned :

'f'iﬂﬁ -




‘: Storage capacity 2,000 m3

Bearing capacity of base ground

";fFor general uge’ *_:&E Soft—rock 80 tfmz, sand

. __1'and gravel 1ayer (Stream bed and original SlOpe)
":f$'50 t/mz, sediment 1ayer 10 t/m2

j'iiit is’ suggested that precise fleld test be made on

PRCN

:For-general-use:qyw:_ Cutting slope 40° banking-SIOpe~

ifeaeh case.-
(6)

.thor general use nﬂré_ Softmrock O 8 - 1 0, sand and

JCcefficient of fricLion between structure and ground.

gravel layer 0 6.; 2

-It is. suggested that pieciSe field test the ade ~

HSounding for determination of N value 'etc.'

Stable gradient of slope.

33".:';. o

ﬁfit-is'&eSifébie;tdféupplement~theseeveiues'by sounding .

. practice, etc. ..

Stability computation, etel

:Computation is made 4n’ the following way G

~ Generxal S _i;, by "Standard of. Erosion Control

‘Technique" by Forestry Agency
fof Japan.
Concrete.strqcturesi by "Table of Cross-section of
- | '.Dam and Retaining Wali“ by Forest
.Civil Engineering Consultants.'

A

lSteel buttress dam, steel fence, and wooden frame are

.}idealt with in the mapnex. specific to respective struc—-

tUreSc L

N "'106 o
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‘_,\spe 1fication. ;;f"'“

":However, it 1s desirable to carry out'field it of aggregates

;jand supplement the_eomputed vnluee.__lfw

"f_Aggfegaéé“aﬁa*grévéi are collec-ed from Toban Creek and

:'-'transported by tructor shovel and human 1abor._

‘fIWOrking road is planned, as shown 1n figure (located map), o
to be about 2 Km' and carried out by 2 dozers and human 1abor. '
However for: praetical design further field Survey and '

' ';designing are. desirable."f'“-‘ ' '

Ty

- As o bridge over creek H B B, 1s planned

' 13—4—2.; Suggestion on model erosion control work practice l;
34 4~2~ "WGrking order o

Considering progrese of equipment and labour and climaticf
icondition the following plan of work stage is made. (See
' table) -' : -

B Though the period from May to Octobez is regarded as rainy :;

season, most rains are caused by Typhoon or of squall type B

_peculiar to troPiCdl region.‘ So it seems that ‘the number of
'days wholly nonnworking is very small and considerable amount'l

-1 of work may be carried out even in rainy season.

_Since the. most progressive working time is- 1ater than g
ﬂSeptember, it may be possible to complete whole work by
_presumed period.- However, greeniug work g deslrable to be

:carried out immedlately before rainy season
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43 m 1ong and 6 m high

mThis dam playing a role :f;stream:gauging bes.”"s:sediment

'“checking, its wings and base are. made intrude nto rock of_’

': dam sitexl Moreover water'leaking is prevented by grouting_';l

‘ cement milk together with placing water proof plate along 2
E"expaneion joint. In such a Way concrete work is operated

elaborately to give it high quality

As regards stability of dam water pressure including over— L
fflow is used in computation for Safety Further a counter—
fdam 2 m’ high is planned to prevent scouring of front yard of

‘dam..

: Stream gauging dam (No. 10 17 m 1ong, 4 5 m high) to be put
"near the entrance of Ororo Creek is designed after the_-
.above mentioned dam,r But it is a little lower thau the

k former because “of 1arger hardness of dam site rock in
nearest upstream steel dams No. 2 and No. 11 are - planned
k'for the purpose of checking sediment as well as measuring
its volume. They are of buttress type using H shaped steel.
. Gaps between H bars are covered with zinced expand metal to

. stop sand passing through

-In model work area of Bayabas watershed No. 3 check dam
.(ground sill ‘type)is planned at the end of the devastated
;tributary f Bayabas main stream. In the creek at the foot

f_of collapsed slope No. 4 - No. 9 small dams are planned to
Jprevent colluvial sediment fron teing washed out asg well as

sto stahilize the base of collapsed slope.

_:Planned gradient of newly built stream bed above No. 3 dam k
s 2 % and those of No.,& - No. 9 dams are 4 % The height
of No. 3 is 5.5 m and those of No. 4 - No. 9 are 4.0 m, .

No. 4 - - No. 9 dams being bullt on sedimentary 1ayer it 1s:

i necessary to operate sounding to examine dam stability. If

4‘ the bearing capacity of base ground 18 small foundatioo '
'mwork such as footing should be éarried out,

- 109w



'IVJ!iHillside iestorinf
”3the working site condition and at tho same time play e roll

fwork is fo‘practised thnt it may match

”;fwof.disp]aying £he kinds’ of erosion oontrol work. Thus, the

"l:following plan is’ made.

SConcreLe wall Elume pipe channel, sod channel in depression
“of hillside. o ' - )

__5Wire»basket filled with boulder at the foot of colluvial
: deposit ‘to prevent base setting., Steel fence along the border

of - deposit and original ground

o Slope greening work 18 as follows ;.5'

:QSeed shooting on gentle slope downward Mat covering on
the upper- part of the former Greenbelt work along the
slopes between Cogon gimple step works,

jGrading (=80 /),

Simple wooden frame work and. soil dressing with sodding

on the upper: part ot collapsed slope.

3-5, Administration Plan for Model Erosion Control Work ;__:

'ﬂ3'5 -1, General {tems

3 S 1—1

-Object o£ practice administration o

Important point of practice administrstion in oontraot work

iis:to“mske'oloborate plon:and'to.cerry out it in field. In

f‘doing eo, the work should be of good quality and able to

a'attain the object and the practice should be ssfe and finished'
‘=in presumed period It is also important to lead working

upraotioe s0° thaL the contractor ‘may gain reasOneble profit. .

Whan . the plan execution 1s determined secondary fleld. survey

L‘should be praoticed and eatablished detaited plan for .practice

_instead of the plsn having made for the purpose of estima- '

o tion. ‘

) ,In the above process work administrator having a close
g connection with contractor, should make precise and rational

;'plan by investigating following items besides field sorvey,

- 11Q5l3



'-fimaterials, equipments, transportlfacilities'?1abour supply,

' 3-5-1-2.

:;monetary relations, solectidn off;orkers leader, etc. He

'must not. forget the understanding betWeen him and sender of

order.

‘jThe succesa of contract work, excluding the adequacy of
‘_progress control depends on selection of material, labour,

and . subcontractor, and also raticnalitation of work practice._

Function of practice administration )

'This function is classified into practice pian, work progress'

administration, quality administration, cost administration,

' material and equipment supply, equipment maintenance and

safety administration.

Practice plan.is to determine practice measures of making :

. structures according to planning papers and drawings., In

other words it is to find out such condition and working

- order that expected structures may be made within presumed

period and with minimum expense.- Work progresa ddministration

- is to determine and contyrol the most rational and economical

‘progress on the basis of practice plan. - Quality administra-

tion is to check and guarantee the quaiity of structure,'

”_checking should be made constantly by planning specification
_including stability check; thus it aims at prevention of

producing structures of poor quality, quality examinatlon and

' disposal of structures of bad quality.'

Cost administration is to adjust'expenditure'in order to

.practice economical work by meang of recording costs of

material, labour and official and of making comparison

between standard cost and actual cost.

Material and equipment supply is to supply those goods to

5 right site:at - right time; purchase storage, transport and

_withdrawal are. also included in this function.-

L

:Equipment maintenance is very important to carry out works
"efficiently and economically. Maintenance ‘of ~other tools

" and instaliations arefincluded in this function.

-l -



3 Safety administration aims at moetly prevention of labourers‘

misfortunes. o

3-5-2. Paper ‘of working order and pxactice planning

o Outline is read 1n separate sheets.: Network of diffe1ent works
is planned at the stage of practice planning on tho basis of complete

field survey. “

3w5-3, TProgress plan of-iaﬁddr‘and 45’.-'~:‘1'uipm'er‘it:'=
RN '?fbére8$'Piaﬁ of labour

~ The aggregate:humber ef'workere.is compﬁteq as followst "

Erosion control work o .505760

(woman 1nclusive) ' o

Specia] worker A ) 'e"_ 1,218
'(guardman 1nclusive) ' . '
"Frame worker o . _. o “._ 1;996
”fOrdinary.wérker'of.assistéut ' - 5,744

A{woman inclusive)

_'Wﬂrkersf leader (head) . 11,310
. S_caffé:il&“mzm:-E S e 91

.Haéonry. 'e.* : : ! ﬁ':‘ ”‘e;“84§ .
Total 61,947

‘Since working period ls 9 months, the a#erage'nﬁmber of
- workers per day is ' '
61,947 ..
5% 23 = 300
- ‘where 23 '1s average numberfof-working days ‘per month.
GOheidefing’geoéraphicei‘condifioﬁ ana.wérk”efficiency
_ :=150 workers (about 1/2 of the: average number of workers per
“.-day) -are made 1iving~in.. As these workers wnuld work extra

'fhours the required number of workérs might be: decreased

L1112 =



3-5-3.2,

'(20 = 30 %, Buc"ff*=s L
:fs;due to the extra wage of living»in workers.. As 8" result this;l'-‘

of 1abour cost does not change;.

'work {s" expeéted’ to. be carried out by 150 1iving—in workers"_ﬂ

and 50 - 100 living out workers. S

-'Owing to the possibility of sufficient supply of workers from;f-
1 vicinity work progress is computed on’ the basis of heavy

equipment 8. progress ‘and the numbér of workers per day can be ::

adjusted by livingvout workers.,

By taking the above measure we expect to save expense of

_ equipment because in this countiry 1ease of heavy- equipment
_is very high 3.5 times as much as that in Japan.,

' Progress plan of equipment

Principal equipment to be used is shown below. Dally rent

is computed as the sum of the follewihg:

'LeeSE'stipuiete& by CoutraetorS'ASSOCIatiOh'in Manila
' Premium of used period (purchased 3 years before)
: Wages of: operator aud assistant

Premiom of- extra use -

Rent of truck is computed by unit cost’ of daily’ contract.

*  Backhoe (Crowier-tYpe, 0,35 m3, 12 ton) 2 chassises
Practical total number of days : '156 days (including
transporting days) : . . o
Using object' . excavetion, grading, ete.

b -._Tractor shovel (Crowler type, 1.3 m3, 12 ps) 1 chassis

‘Practical total number of days .+ 52 days (including
transporting days}

Using object H aggregate and materials extraetion,
' transportation :

" Dozer {D50P—15) S ' 2 chassises

Practical total number of days ¢ 123 days (including
transporting days) -

Using objeet '+ land readjustment, making road
® Bateher plant -~ _ © 1 chassis.
{(mixer 0.4 m3, batcherscale with

vibratox. 2

-3



mixing volume i 29 m per day)

'?3Practical gotal number of ‘days 1 137 days (1uclud1ng
"transportation, ‘set and- removal days)

”Using object H cancrete mixing

#:' ,Vibrator (flexible type, 38 mm, 4,5 ps) -3 chassis
' ?Practical total number of days : 1?3 days
_ Using object -t concrete tamping. :

Details are written on table-5 or design works,

3-5-4, Material plan ..
Materials i works and 1t's total are written on table— , amounts

of main materials and preparation planning are written on table-6.

3~5-5. - Building and: repair works plan.
Lodgés for labour live=in- i 5 houses (502 m2)
: Field office, etc,.. . .1 2 houses {(160.7 m2){_

" Cement and materials
Btorehouses o o r 3 hoﬁséS‘(100:4 m2)

The heights near the field: and at left bank of Toban Creek are

fit for a place of construction..
: Computing_base is_as following. .

& Lodges. for labor live-in

_ 62,582_men7x'1/2 .; o
270 days x 23/30 = 150 men
_18 feet x 60 feet X 5 houses = 562'm2

- {including cocking and
o tollet room)
502 mZ
150. men

Per 1 man = — u.._3._3_1ri2.

Sk Field o[fice, etc.
o 24 feet x 36 feet x 2 houses = ]60 7 m2

* Storohouses_

'12 feet % 30 feet % 3 houses = 100 4 mz.

=114 -



. Table 51,

e Sl e

Riilside.

i CooMEem |k e i ‘iIndirfsct W e
Lobora e, o | PemMerks - Worke' . dorke Note | .
& Bateriala~l RN S ; Y
Cémant 747072 ¢ 69.69 £ . ..14.'83. t 8322k '
Sand - 1,457.9 md © 140,00 m3 - 37.65 md - 1,635,55.m3
Giavel 2 915 8 w3 217.5 m3 52,32 m3 .3,185.62.m3 S
Steel oo 36,65t o 12,444, C13.818¢ . 600120
Frame ' 3 801.9...m2 T408.8 @2 ) _196_ 3002 | - 4;407,0 02
Light Of1 3,635.6° % C2,944.6 L 3,974.2° & 16,5334 & .
Casoling 3,&66 6 % 265,274 59.85 £ ’ 3,?91.65 2
Epoxide Resin 516 % kg o LRI CUAYe kg
“Pozzolan ' l',‘&éé__.? kg - 136.8 . kg 36.4 kg 2;019.9° kg
Conctréte Plant - 111.7 days 9.4 days 6.7 ‘days T 127.3 dadvs
Vibrator, 110:74 " S 825 4.6 " 123,39 %

Backhoe ! 140,97 7 KDL 6,70 ° - 156,41 Y

Ttactor shovel 53,74 ¢ " 3.58 " 1 I ‘52,32

Bislldozar | S 42,0 % 80,67 " 122.67." .
1 Grout Mixer & P 447 - - hart

; L apparent ~ apparent " apparest )

Scaffold 927.3. u3 . 366 m3 1,293.3 o3
Plsslite 148.1 m2 24 ‘m2 - - ] - 172.1 w2
Cut off Wall P32 m T : - 32 om
Gas Pipe 210 kg - - . 910 - kg .
Hose .. . 633 m, 100 m T 48 n - 681 m, 100 m
Hemp Bag 223 sheels - - © . 223 sheets
Miscellaneous Lo _ N sl

‘Materials

Sub~Total )
Brosion {ontrol 22,839, 4 lr:en 7;410.7 men 20,909.8 men 30, 759 9 men
Special Worker T 1,073.6 94,5 " 49.88 " 1,217.98- " |
Frame Worker B W § P 266.7 " C1r.67. M) 1,995, _57"‘.’.
Asgistant 51354 " 4381 ¢ 170,92 " 5,744.42 "
Head o 158.6 " 1,152.45 * 1,310,45 "
Scaffold Han 55.8 " 34,9 90.7 . "
Magonry ' 845.9 ¢ o . Lo 845.9 . "

Sub-Total 41,419.3 " §,210.0 " S 22,335.6 W 61, 946 g
Hydro-geeder 23,9 days- 23.9 dayl: ‘
Wire Basket 40 pleces 40 pleces
Flume Pipe 50 m . S50 W
Green Belt 4,000 sheets 4,000 sheets
Gravel “7.6 m3 S 7. me

| Slope Frame 1,937.6 m2 1,937.6 m?
Mats - | 1,400 sheets 1,400 sheets-
Shooting Materials 28 bag - 28 - bag.
Seed” h 58.% kg - 58.5 kg
Cogon 400 400
bundles. bundles

Sods : 1,800 sheets 1,800 sheets
Water-hole Vipe : 60 " N 6O M
Paints ) 18.4: kg’ 18,4 ke
Thinner 1.76 & 1.76 %
Bullding and Repairs 763 w2 763 wd .
Truck Transport 101.1 daysg 101.1 dayg
Sundry Expenses a complete set a complete set

Sub-foral o : : _

Totpl k1472
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MAIN MAlFRIALS PREPARATION PLANNING

$lope Frame -

type etc.

Items Standard Amount : ' Preparation Planning
Cement Portland 832, 24 ton From Manila to ficld. truck
1B kg bag _ transport,
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ “less than 5fﬁﬁ“$ﬁ”pﬁmm'*"r'"'f’“'"m""ﬁ":' ‘
Sand River in bed "1,635.55 a3 Toban Crcek extraction,
' L transportation under dircct
e e o | controt .
B less than 40 mm Toban Creek, extraction,
' o . . transportation under dircct
Gravel River.in bed 03,185.62 ml cuntrol
Steel "H beam From Japan to Manila
250 x 125 x 6 x 9 truck transportation
350 1 175 x 7 = 11 : ‘ .
125 x 125 x 6.5 x 9 - 47,09 tom
15¢ x 150 = 7 x 10
______ | 800 x 300 -x 14 x 26 - _ 3 N _
Steel Expand metal 13.82 - romn . N
- _ use for bridge e L
“Frame Wooden T TECA0T0 w2 About - 1,000 m3 making, from
_ board ar plywood o : . Bougabon to field, truck |
Light 0ii" . 16,353 L From Manila or Sun Jose to
R N | field, eruck ]
Gasoline 3,792 x From Manila or Sun Jose
. Y B B __to_field, truek - o
Epoxide Resin 416 kg From Japan via Hanila to
o : field .
Mggzzolan T Ro. 8 | 2,620 kg From Manila to fieid - |
Wire Basket A1 2mx 4 0nx 0.5m 40 plcces From Japan via Manila to
' _field
Flume Pipe 00 x 320 50 n From Japan via Hanila to
o e . e o field B
Greenbelt 10 % 50 % 1 4,000 sheets From Japan via Manila to
: ' _ field
Wooden, gungrit I 1,938 n2 . From Japan.via Manila “to

.

__Field

“From San Jose To [ieid

Fiom Japan via Manila 6~ ]

Mat Width I m, etc. | 1,400 sheets
| Elastite- Thickness L cm TITET T w2 T
L . __field
Cutoff Board JISK 6773 32 m
Width 230 x Thickness field

From Japan via Manila to

g

~ 119 -
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Arrangement map of model erosion control works
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ITEM AND AMOUNT
TERUVEES

D U T B A r # it
\\\\\.\ item term amount
O PP
™ ~Y E—__/? concrele dam ) —
~ ~ g -
~ N~ 2T aryY—t+EYT
~ \\ ~ 4. ; concrele  wai 200 m?_
S SEADPZLEGT
~ o ~ m wire baskel works 80 m
\.\\ ———j@—'——' 2 ’1_1\*;.&’]: S0m
~ flume chaanel works
~ T R OE K Box
~ "““g’)“_‘ sodded Channel works i o 0 m
s (BB R S5,
. steel fence
A % . | (6.306m?)
= grading works 0.10ha
“Te T ¥ 3 om & ) .
~ -'-®- - seed shooting works 2.800m
®s |’ T LG L A g
" mat covering works i
- -0~ |B T (3 T ) g0,
€ogon sinpla step works .
- — [ BTN b)
.-@- zraen bolt sioplo $tep works| 2.600m
A OB OHE #|,
slope trame works (wood) | V400 m*
itk 1.00ha -
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