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Preface =

'In response to a request from the Government of the
Republlc of the Phlllpplnes, the Government of Japan decrded
to perform a survey necessary for a ba51c design of ‘the Tralning
Center‘for Forest Conservation in Pantabangan. In eccordance
with this decision, the survey was carried out by the Japan

International Cooperation Agency.

 This projected training center is loeated-in the catchment
area of the Pantabangan multipurpose dam on the upper reaches
of the Pampanga‘River, one of the afforestation project areas
to which the Government of the Republic of Ehe Philippines'is
'gfbing top priority. The important task is to.stabilize_ |
forestlands in this area so as to preeent the inflow.of mud and
sand from impairing the function of the dam. In the meantime,
the Japan International Cooperation Agency has been carrying
-out technical cooperation for afforestation in this area since
19?6. The.training center, when established, will make it
possible to transfer.technology for.the conservetion of forests,
including the techniques for erosion control and will serve to
gtrengthen the exisﬁing technical cooperation gstructure in the
afforestation of this area.

We would be immeneely happy if this training center coeld
_ serve to contribute to the development of cooperation projects’
“in forestry.andreVentUally_ro'the fostering of the ties of

friendShip between the two countries.



I wish to express sincere appreciation to every member of
the survey team, offlcials of the government agencies of the
Republlc of the Philippines who have rendered full COOperatlon
as well as offlciale of Japanese Ministry of Foreign Affajrs,

S

Minlstry of Agrlculture and Forestry and Japanese Embassy in

' Manila. 'e

* Pebruary 1978 %« vé @«e—w—”
" shinsaku Hogen
"Preslident

" Japan ‘International
‘Cooperation Agency
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CONCEPTIONAL PICTURES OF BUILDINGS AT COMPLETiON

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

View from the South

View from the North
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.+ REPORT ‘OF BASIC SURVEY -ON. TRAINING CENTER - -

" POR FOREST CONSERVATION IN PANTABANGAN

1. SUMMARY - -
l—l. Back Ground and Transition -
1—1-1. InaUguratlon of afforestation project

_ There are about 1, 500 000 hectares of land 1n the Philippines where

,Eafforestation is required In the country, afforestation hag become a
preeeing ieeue from the point of view of continuously securing wood
resources for the congervation of national land. To meet the require—
uents, ‘the Japan Internetional COOpcration Agency {JICA) has been
conducting neceseary surveys at the réquest of the Government of the
'Philippines since 1973, As a reeult the’ graes Land area on ‘the upper
reaches of the Pantabangan River has been selected as an area subject
£0 the cooperation to be extended by Japan.' It is the catchment area
for a multi-purpose dam, the Pantabangan Dam, which is under construc-
tion with the funds loaned from the International Bank of Reconstruc—

-~ tion and Developmeut (World Bank); so the area will sway the funetion
of the :dam, On the basis of the results of ‘the surveys, a- technical
cooperation project almed at establishing the technology of - affcrm

estation in the area was launched in June, 1976.

1-1-2, utbfeek of”éreef‘disastefs and.grooing.neceselty enosion control
technique
This area was greatly damaged by downpours in May 1976 the feasi-
bility study for forestry development conducted between February and
March 1977 has revealed that the damage suffered by the area subjcct to
the cooperation s great.and unless countermeasures are taken to . -
- Teconstruct the damaged mountain areas, it will pose a great obstacle to

the afforestation project.

Soil and sands from the damaged ‘areds are polluting the water
of ‘the dam’ and are piling up at the bottom of the- reservoir. “here
is a possibility that if the state is’ left as it 1s there will develop
trouble with the Function of ‘the dam on which the Pbilipplne Govéintient



is placing great expectations as. a. source: of water to the Luzon plaine

and for many other purpoaes.

The Government of- the Philippines, therefore, aeked the Government
of Japan in June 1977, as follows to eatablish an afforestation center
for the transfer and establiahment of mountain conservation technology
under-the_l978 grant assistance project, and to this end to send a

sufvey team.

The Department of Foreign Affairs presents its complimente to the
"Embaesy of Japan and has the honor to inquire into  the possibility
of the Government of Japan considering favorably the request of
" the Bureau of Forest Development (BFD) for assistance in the

' establishment of an RP-Japan Training Center.

;jThe project involves the training of Filipino foresters on

.- forest managerial planning, including the preparation of various
basiec maps, . forest mechanization 1arge-scale erosion control
and the use of advanced machineries for both erosion and forest

__ioad construction.

It may be mentioned that the request was taken up in the .

. preliminary discussions between the officials:of the BED,--Japan
Forestry Agencygand.Japan.InternatiOnal'Cooperation Agency (JICA)
in Tokyo on 23 April 1977, '

The Department avails itself of Chis opportunity to renéw to the

embassy the assurances of its highest consideration.

Manila, 9 June 1977

1-2, Implenentation_of the Basic Design Survey

In responsé to thée request by The Government. of the Philippines, the
JICA carried out a preliminary survey for basic design in:August 1977, and
_ impiemented,_through the two engineering firms (Foreetry‘Engineering
Consﬁltents_iQr_Model.Erosion Qontrbi Work) Satow Architects and Engineers
for Main and Aonex Buildirgs), the survey for bdsic_desien_i_n_. October
the same year (as shown in Figures 1 and 2). As a result of surveys and
diecuesion‘onrtne.objeetivee,_ecale ano:locetion‘of;the efforeetationj



icenter, the JICA and  the Philippine Government have agreed o ‘the MINUTS (as
ghown 1n the following page) 1n principle on the basic objective of the o

fcenter, and the share 1in the expenses of both- sides.'i

_ The name’ of the center has been changed from the tentative Afforestation
Center proposed by the Government of the Philippines to the Training Center for

_iForesr Conservation 1h Pantabangan because the subject of training for _the

_time being will be’ centered on erosion control’ and related problems.

'Tablé i1 Mehbef.of Survey Team

1)  Preliminary Sutvey for Basic Design

Name InIChafgg'  Occupation
Katsuhire Kootarl | Leader Special Assistant to the President,
Eio Shimokawa Planning Director of Planning Div. ¥orestry

Agencey, Ministry of Agriculture and
‘Foreatry :

Ryoya Shimada

Erosion Control
Plan

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

Yorio Tanimura

Planning Co-

-Assistant Director, Second Economic

operation Cooperation Division, Ministry of
_ : Toreign Affairs
Masakazu Kashlo Coordination - staff of Forestry Developiment

Cooperation Department, JICA

2)

Survey for Basic Design

Name

- In Charge

Occupation

Katsuhiro Kootari

Ceneral leader

Special Assistant to the President,
.JICA S R :

Ryoya Shimada

Leader

Deputy Director, Conservation Division
Forestry Agency, Ministry of Agri~
_culture and Forestry

"Twasuke Yamaguchi

Erosion Control

Degign

Direétor, Secqnd“Erdsion'Control Dlv.
Forestry Engineering Consultants

Shunjdi Kudoo

Erosion Control

“Deputy -Chief, Erosion Control Div.
Forestry Ungineering Consultants

Masaharu Konno

L

Forest Civil
Engineering

Deputy Chief, Forest Road Div.
Maebashi Branch Office, Forestry
Engineering Consultants




ziB'Charge.Lﬂ;'

‘ Oécupatibn* R E

rovest civil

Engineering - | Hokkaido Brénch Office, ‘i x
_ ERET . Foresttry Engineering Consultants
‘Magayukl Toojoo L edo=T 1" Enginéer, Porest Road Div,,
R e ' Hokkaldo -Branch Office, :
I N L _ Forestry Engineering Consultants
Runihiro Kono | Avchitecture | Director, Planning Dept., }
' ' . oo Satow Architects and Engineers_
. Masaru Qono ~do- Staff,_Planning Dept.,
o e | $atow Architects and Fngineers
Norio Goto " Coordination Staff, Planning Div.,
: ' ' ~Planning, . Survey and Coordinationbept.
Jica ' SRR
Kéiji Iimura _Plénning Second -Ecoriomic Cooperation Division,

Ministry of Foreign Affairs

Table 142"Sup§ey Itinerary

1) Preliminary Survey for Basic Design

Aﬁgugt 3

N

N

10 }
12

13

AToR&O —'Hanila E

- Meeting with parties concerned . ..

Preliminary survey at the site- .

Meeting with parties concerned

. Manila - Tokyo

.2) 'Snrvey for Basic Design

" September 26

' 2?}
s

“and’ civil engineering
:.group) B '

Tokyo - Manila

Data gathering 1n Manila' meetings with parties '

_concerned

(Forest'conservation

Visit tc ‘the site




October 3 S (C{iﬁstfuéfion Broup)
| S iglE ke the site
13 Rough design’ - - Rough design ' _

17 Discussion among'éurvey'team-meﬁbers

“18 . 'COhéultations.withuPhilippine offidials.on desiéns and ek?enseé

~ to be shared -

22 Manila - Tokyo



MINUTES OF THE CONSTRUCTION PROGRAM :
. OF TBE TRAINING CENTER FOR FOREST
CONSERVATION Eit PANTABANGAN NUEVA ECIJA
THE REPUBLIC OF THE PHILIPPINES

At the request of the Government of the Philippines for.

‘I,assistance in establishing the Trainiug Center for. Forest Con-

‘servation in Pantabangan, Nueva Ecija (hereinafter referred to
as "The Center'), the Government of Japan through Japan Inter-
_national Cooperation Agency (hereinafter referred to as BITCA)
has sent a preliminary survey team headed by Mr Katsuhiro .
KOHTARI Special Assistant to the President of JICA, to conduct
a basic design survey on the program for twentyﬂseven days

from September 26 1977.

The team held a seriee of diecuesions and exchanged views
' with the Philippine Authorltiee concetned on the construction

and establishment of the Center.,

Final braft Repoft will be expected to be submitted to the
Philippine_euthcrities in February, 1978,

As a result of the survey and discussions both parties have
'agreed to recommend to their respective Governments to take the
neceesary measures toward estahlishing the Center. Minutes of

~ the discussions are attached herewith.

21 October 1977
Manila, Philippines

' MR. KATSUHIRO KOHTARI ;/ " MR, EDMUNDO V. CORTES
Team Leader = " Director
'The Japanese Survey Team - VBureau‘pf Forest Development




1.

M I N U T E S

U e

The proposed Center will be established 1n Pantabangan,
Nueva: Ecija.

The objéctivésvof thé'Center:afe to ?ro&iﬂéhéﬁébféfiégffané;E'
practical'traiﬁihg for forestry techniciads ‘and foresters
who will be contributing their knowledge and techniques

'acquired through the training to the forest conservarion

- egpecially in Pantabangan area.-

The Centér will ‘consist of main building, annex buildings,

dormitory and housing and model erosicn control facllities
aiming at training a maximum of twenty (20) tfainees at a

time as projected in Annex I.

' The Government of Japan will take necessary measures to

" provide such bulldings and facilities of the Center as"

listed in Avwnex II,
The Government of the Republic of the Philippines will

take néceﬁsary measures to provide such items listed in

Annex IIIQ

ANNEX 1

Trainiﬁg Plan

(1)

Training courses

Ordiﬁary:cOurses‘(from the lat year)

“Duration Trainees
Erosion control ‘course C6mos. 15
Operation course 1 mo. 5




"fSenior courses (from the 2nd year or 3rd year)

Duratlon_ Dot Trainees
Etosion control coursg ﬂ’“: fyr. s
(General Course) S 05w, 15;2d1;'

(2) Treining subfects -

:EfOSion'control engineering : ..

 hrosion control planning _ _

‘Design of erosion control facilities . _

~Construction and maintenance of erosion. control facilities
: Afforestation for erosion control

Hechanization for construction of erosion qoutrol facilities-

ANNEX IT

Buildings and Model faciiities for training to be provided by the

Government of Japan

1. Bulldings

Main Building

A. Administration office

B. Lecture rooms

C.H _Instructor 8 rnoms _
. b, Conference room ‘

E. Drafting room

F. Library

* Annex Building

A Hofkshop'

B, Garage _ _

¢.’" ‘Concrete and Soil Teating Laboratory
‘D, ;'Hachinery‘Store.a ' '
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A, - Dining room it
Co- Kitéhenf-.s

"Housing

'A,".Housing for Instructors
By Housing for Staffs

ﬁ}'::Model Facilities for Training

_-l. Facilities for water flow survey
2, . Facilitiee for stream controls o
3. Facllities for. hillside works

ANNEX .~ IIX

Ltems whose costs should be borne by the Republic of the
Philippines ' ' '

‘1. Infrastructures
a. 'Sité prepératibh i
b, ; Power supply
6. ‘Water supply
d, Drainage and_sewagé
e. landscaping
£. Parking lots
':g.: Furnitures, rugs and drapes

2, "Access road construction work

A Access road to model site




1—3. Program to Establish the Training Center for Foreat Conaarvatlon in

Pantebangan

The'objective; sCale and other details of the.Training: Center for
‘Forest Conservation in Pantabangan reached after: the surveya -and diacuasioné.

f by the JICA aré as follows,

'1e3~l. Objectives

This training Center for Forest Conservation in Pantabangan is

to be established as a training facility designed to have Philippine
forestry technicians and foresters acquire Japan s erosion control

" techniques intensively and practically ‘and acquire knowledge of
designing. forest conservation measures, “té foster able technical
leaders. and to smoothly and completely aksorb Japanese erosion control
technology ~—= all in oroer to reconstruct the heavily damaged
mountain areas in Pantabangan S0 that a great obstacle to a full-sca1e5

afforestation in the areas can be eliminated.

‘ For this .purpose, it is. indispensable to build an, outdoor model
erosion control work for practical studies and a machinery practice
-facility (concurrently to serve as a repair gshop) and Furnish with a
: soil quality and concrete study room, a facility for examining waters '
and other facilities and instrumcnts to collect and analyze basic data-'
necessary for formulating erosion control programs, not to mention
proving the traineces with study programs, thereby helping the Center

function like an eroslon control technology center,

"1-3-2, Bite for the Training Center

The water and power supply, transport convenience, the difficulty;
of construction of the buildings and other factors have been studied
in selecting the site for the Training Center. As shown in the separate
figure, the government- ~owned land in Baluarte located about two kilo-
meters away from Carranglan which is the central village in the upper
reaches of the Pantabangan is considered best suited for'constructing
the Center. Adjoining the nursery of R P - Japan technical c00peration
project, it ig hilly grass land facing east, and about three hectares
of the land 1s sulted for bullding the training facilities..

- 10 ~



1-3=3,

. ciéne as péssibléuin the shortest period of time possible.

]

As for water, ‘to which the utmost consideration should he given,
the level ef undergxound water is considerably high and easy o pump j;

py Power supply will be available from the Pantabangan dam which wili .

start supplying power ghortly,

It is 1oaated in the center. of land where -R, ?, Japan technical

cooperation project 1s- planning to carry out afforestation. Adjoining i

"the 44th and 45th forests which were hard hit by the downpours, ‘the

projected site is convenient Eor the trainees outdoor studies and
for using the training center as the facility to manage erosion control :

work in the future.

 ftainihg program

L"'r.'.h'é;_Gcﬁwer:nimant of the Philipplnes wishes to train as many techuai-.
It also

'wants to provide the trainees with knowledge about foreét congservation

using human power as well as that incorporating machinery.

Taking into_cqnsideyation these requireméuts, the following

training programs have been worked out so that the trainees can

acquire the skili of handiiﬁg maéhines and develop the capacity of

guiding and supervising the simple way of carrying out the forest

conservation using human power.
) develop technicians with the ability of formulating erosion control

plans -and of drafting detailed designs of the conservation plans.

"Table 1~3 Training courses, ete.

The programs also are designed to

: No. of trai- :

Courses B | Duration nees each time Ramarkg-
Erosion control | To develop erosion 6 months 15 From the
course control technicians : lst year
Operation To train machine . 1 month 5 "
course and 1nst1umeut
o 'operators
Advanced Selected from—among' 12 months 5 ‘ 'After‘
-eroaion control{ those completing o D -second
courge the erosion contpql “year
o course; designed té :

develop instructor

~ 11 -




o T Ne, of trai- .
‘Q?9E99S;cA Pur?tiQU; yiees each time Remarkﬁ
ordinary | Fof chiefs of |05 wohith] © L5 =720 | After
course - district forest. .. SRR S CEE second
- offices - ' year
2, Subjects of - training (inuluding practical exercisee)
.é"ﬁ ect Course D= J Remarks
ubjects. - Q-S - Jration KNSR
Erosion control '(1) Methods ‘for "Erésioﬁ conttol 207 | Tnelddes”
facéilities i veroglon control course ' ~ o geology:
- plans : ' R
(2) Methods-for ' " 60 | Includes basie
. designing and mathematics,
operation applied
management mechanics,
: surveylng and
:drawing. and
_forest hydro-
: logy ' '
(3) Methods for n 6
. afforestation foi .
 erosion control -
(4) Methodé of "-ﬁEros{on control | 20
operation leourse;
operation course _
Forest wakiﬁg 1 %) Forest envir0n~. i 3 ‘Includes soil
o Co ment S . study
{6) Forest manage- v 3
ment -
:(?) Férest protection " 3
(8) Nursery practice " 3
3. Numbér.of instructors
‘Subjects :2“Wberf°f . Remarks
o ‘lecturers _ .
(1) Methods for erosion control o
planning (excluding 1.
geology) L -

- 12 -




'Subjectéﬁg_'7

:Number, of ., ‘Remarks ¢ -

lectuters |
"(2) Methods for’ deeigning and 2 “tﬁésiﬁtant B S
Lo operation management : o e -'--iiShort—term expart 1
f3) Methods of operation ' _ o g 'Assistant 2

(4) Methods of afforestation: for
erosion control (5) forest 1.
environment {6) - (8) ' o

- ghort~term expart 2

Total

334, Summary of bagic design of main building and annex building, ete.

1-3-4-1, Planning of facilities

(1)

(2}

Site planniﬁg

The Training Center is 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 instruc;oys_and trainees will be.
working at the day zone, south half of the site, toward
the evening they will move dowm to north, where is a

night activity zone as the houeing accommodations,

Between those zones, there ie a oommunicatiou space

which is called a Plaza for the Center.

Architectural planning

. The main building (the floor area is 1,151.8 Mz)

includes the educational and training functions (Major
& Minor lecture Rooms, Drafting Rooms, Library).
Laboratories (Soil & ConcreLe Testing Rooms and Stores)},

and Administration Functions (Director g Room, Vice

Director 8 Room, Offlce, Reception, Conferences,

- 13 -




. 1"3"4"2 i

TnE£ructbra Room, Hash ROOms and Qtorage)

B The Hoasing Blocks (1 500, 9 M ) includes each compartments
. (Trainees Room, Instructors Room, Staff ' Room,. Service
" Men's. Room and Guest House) and Service Functiona (Dining

'Hall Lobby, ete,)

B i The Repairing practice workahop (504,1 M2) includes a.

Repair Shop, Garage, Storage and- so on,

. Totaled'flnnr area 1s 3,156.8 Mz.

_Mechanical and electrical planning

The libfary,rdffice, instructors' room_and the housing
bloek have their own private cooling system, but any

room has no heating system.

Cost'estimation

Conditions of cost estimation ‘are as follows.

1
2)

3

%)

The construction is to be done in accotrdance with grant
aid base. ‘

The construction period 1s in the account for the '78th
‘fiscal year.

According to the Minutes (of Oct. 197?), the Philippine
side is responsible f01 the items which are concerned

with construction preparations.

_Other conditions

1) Construction is to be done by Japanese company.

11)  Materials are of Japanese one and some Philippine

one.

134) fPhiiiﬁpine'iaBour"‘

iv) . Infrastructuree cost (eite preparation access
road, water supply, power supply, landscaping, and

furniture, etc ) are to be excluded.

-1k -



On these conditions, the- total cost 18 estimated 5?0 000 000
yen, and it s, detailed as follows- L
RN g . Unit = 1,000 Yen
a)  Bullding cost 436,513,000

- 1) Coristruction cost 369,786 (€115/m’)
B rei ' RE N
rohie T s
tectural |  Blectrical | Mechanical: Total
work work .. . |  work s
Main ' . ¥ .'_ o i
puilding | 2% 20,851 | 10,300 | 136,376
L £ e e
Reparing : 4. . . T
practice - 45,170 6,891 1,200 © 53,261
workshop - : L _ _ - SRR
bioex | | 135,071 20,378 24,700 | 180,149
Total 276,466 | 57,120 36,200 369,786
"4i)  Transportation cost 16,373
144D 'Expenses necessary : for 4312

._experLs dispatch from Japan

iv) Expenditure
(W + 19) + 111}) <9 %7 36,042

(1) + ii)-+ 111) + 1v)) 436,513

b Expenditure

1) Drawing & super- S 62,85&
‘vision cost ' o Co

1)  Others 20,629

¢)  Equipment for laboratory . 50,000
_ work. _ ( ' "

“ 15 ~



Work plaﬁningf

RS RV
When materials be procured smoothly, there won't be heavy
"~ delays in the construction of the reinforced concrete building
in. the Philippines._
. Total working schoduie may take 12'months.-
1~3-4~4 Infrastlucture y
“Inflastructuré as [ollows 1s to be prepared by The Government
of the Philippines : '
Toble 14
.. ftem _ _ Specification
o Approach road - 620m x 5.5 m ‘
o Plaza 4,000 w2 Lawn 2,000 mZ,
o Co some parts of cement
tile 2,000 m?
‘Court 2,000 m2 LawnféOG nZ, some
' parts of cement tile
o 1,200 m?
o Retaining wall (1) Ho= 4 m 1300 |gisosed concrete,
' S : long  |bushhammer finish
" 40 m ' n
(2) H 3.‘“ long
O  Fire Reservoilr (W =F§5 X'%z =
00 m Concrete, tile finish
Swimmi 13 ! s
("_"“""“gp”) | Hel2-15m
o Site preparation 15,000 m2 -
0 Drainagé(wasted water) 600 1 : Conduit (Eume pipe)
0 Exterior lighting .120 pes Landscaping lamp {40 W)
) Eqdipment I
“Water supply ”Capacity:OE tahk' 2 ton
. Day consumption 10 ton
Main pipe - b= 500 mm
_Exterior piping @ =
Drainage S0il pipe = 500 m
D = 250 mm
Fire installation (near the water
pressure pump source)

- 16 =~



Equipment Lor Pool | Cirdblating‘filteriinéiailatibn

. Septic , o Capacity of tank for 40 persons-

By0.D. 10 PPM

Electrical equipment Qapacity‘bf transfgrmﬁr 200 KVA

o

1-3-5 Sumﬁaty of'baéic.deéign of model erosion control work, etce.

1a3eBul

Outline of work plan

The model work is located in Toban Creek located in central
part of devastated area neighboxing the main building of
traiﬁing center, Thére, besides model erosion control work,
two dams for stream gaugiug'énd'sedimént'ﬁéaéurement are bullc
to carry out trouting investigation of forest influences on
washwout sand prevention, flood control and water conserva-
tion 1n_tropical,region. _Erosion control work 15 in

Bayabas Creek (stream and hillside works) and Ororo Creek -

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

follows:
a)  Check dams (ordinary dam) - 11
‘ConCréte'déh fof sénﬂ:'
checking and stream gauging S 2
Steel buttresa dam o 2
Concrete dam for ground sill ) 7
b)s.rﬂiliéiée‘gréeniﬁg - 1.0 ha
Concréte wall 5 (200 m)
Wire basket wall - 4 (80 m)
Steel fénce | | 4.(282 m)
Flume.phannel - 2 f 50 m) "
Sod channel 3 (100:m)
T‘Greenbélt simﬁlé step g :-‘ :. ; 2,000 ﬁ |
__éogon simple step . 2,000wm
Mat covering : : 1,400 m

-17 -



1-3-5-2

Hhéioﬁéﬁfféme ' i ' ' ' o 1,400 m

Seed shooting 2,800 m2
" Grqding L .. 6,300 3
c)  Access road o | 6,160 m

Width (total 4 m, effective 3 m)
Gravel road . _ ' ‘ ;. 6,160 m

Bridge (spaﬁ 14 m)

_Outline of work cost’

- According to the Minutes (Oct. 21, 19?7) the Government of

‘the Philippines bears. the cogi of aceess road to the Model

Brasion Control site. Brosion control constructions are

~undertaken by Japanese side, M&terials_of;éteel'and_of those

hard to be obtained in this region ‘are imported from Japan.

Labour, cement, timber, ete. are obtained in the region.

The working pericd is estimatéd to be nine months and outgo

of Japanese slde is-expéc;ed,to be put in the budget of 1978,

" Japanese engineering consultants are in charge of detailed

design and supervisory services.

The total cost {equﬁding the access road) is estimated
230,000,000 Yen, and it is detailed as follows:

Table 1-5 Detall of Working Cost.

Item.

Type - | Amount Unit Price " Sum

No. 1 gauging dam |Concrete 653.7 m3 30,521 19,952

No. 1 eub dam

No. 2 steel dam |steel 25.60t| ¢ 464,922

No., 3 concrete
dam

Yen| 1000 Yen
Concrete 91.3 " 31,019 2,848

buttress 265:63 | m3 | 29,500 19,738

Concrete 5320 | w3 | 26,794 | 13,986

- 18 -



Item | Type  |mmownt [ Unit | Price | Sum
Conorete dam’ Concrgte : 1,15070 ‘m 29,177 33,§5§
23&-?.9°“°r¢te,, Conerete . |- 249.0 | w3 [ 28,168 | 7,031
ggé-lo.gaugé“g Goncrete | - 1912 | w3 | 32,027 | 6,123
No, 11 Steel . | Steel 9,05 € 475,453
dam . buttress | | = 11,88 T3 325,100 | 78,022

Sw-Fotal |11 spot | . |111,254
Hillside Works | Ilillside 1.0 ha 37,020 | 37,029
basie and : '
greening 7
TOTAL o . o o : | 148,283
Design and o S
Othexrs | cupervision [ complerel g,y f 81,717
ete. © | 10 | 8 o
GRAND TOTAL [ ) o | o |230,000

Detail of Working Cest

(Réwrite)
(1,000 Yen)

Labour | 34,864
Material and offictal - 86,696
Cost of operation, etc. ' 26,723

“Sub-total (Contract) 148,283
Others 81,717

Total o ‘ 230,000

1-3~5-3  Course of work practice

Under the tropical climate stiructural work should be carried

out in dfy season (November <~ April) and greening work is

~ 19 ~



'1-5~5-4.

';‘desirable to be carried out - 1mmediately before wet sehgon

"(Msy -, October)

SR
o A

.:Annual rainfall averages 2, 040 mm, mogt of it being concen~

trated Ain weL season. Theee squall-type rains have 1argeii:?
intensities showing hourly maximum of 180 mm,. Slnce large
.1ntehsity means ‘ghort : duration 1t ds- poseible to practice  :if

.considerable amount of work in wet season: But it must be

remembered that : there may happen one of two month extensionf;r

of working period Under unexpected rainfall condition.

'Effort is to- be made to use 1abour in the region as Hitich asi

possible‘
4As to heaVy works such ag excavation, cutting, heavy trans-
portation, concrete mixing, etc._heavy equipments are ., .

planned to be used.

:'Technical instructions are necessary for control of work
" qua1ity and.’ am0unts of work done étey Therefore it is
expected that government officials will join the field work

‘for administrative and ilnstructive connection and technical

study.

Access road

This.road 1s necessary for traneportation of working
materials, equipments and 1abors on establishment of model
erosion control works -and also An use as traffic road for
trscing of gaugiling test and training of forest conservation,
etef ' L

Therefore it should be built before starting of model erosion
COntrol works by Philippines in confOLmity with Minutes
(oct..zl 1977y,

- 20 ~



. -The route was selected as ohown in 1ocation map as a result of

preliminary and actual survey._;,.

_ The. route statts from a point on the Provincial road 1 7 km

- south west of the site where the main building of the Training

Center is: to be established and comes “to the end of center

1n model erosion control works, SA th forest, and 1t is
_6 160 m long.;

width_ S “ 1 Total. 4 Q' m, effective 3.0 m

‘Vertical curve::- ”‘1 Maximum 12 i
Radius of curve 3 Minimum 15 ' m

. As a result of the above, 12 ton truck can pass.

Draining of steep slope against tropical squall is inevitable,:

:Totaling of work is as follows"

The‘earth works,

Items -

’Fﬁartﬁ cutting’

Soft rock cutting o
Banking '

Sod tamping _

Slope greening

Gravel paving :

Rotite clearing,

.-Wire'bésket

Coaneté‘wall
Frame

Earth excavation .

1.5oft rock excavation

The channei

Items —

Inlet _
Bume'piﬁétﬁ'éorﬁm .
Corrugated'pipe'd 60'mm

Corrugated pipe # 100 L1
Corrugated pipe é 120 mmi

S

33,544 7
13,051
21,272

12,077

13,669

3,679

. 6,132'

324
516

1,257

645
251

31
108
287

72

.25

mBI

w3

pleces

pieces



?;?:Thexbvidge'ﬁm-‘,

'1(steel)

JConstruction cost
‘(truck—crane)

‘Scaffold

CItems - Painting

Abutment concrete

“Framé

o 4Sofr1rock excavation

-.173%5 Machines and tools for training

LB B';ﬁﬁﬁaf‘ooHSfruoﬁion S

13.8 ton
a compléte set

324 m3

.a,compiete Set
55 m3

130 m?
101 m3

A Variety of machines and tools are necessary for the construc-

tion of various erosion control.facilities.

Ik is desired that the

trainees master how to operate and maintain basic machines and can

~ handle them with full confidence.
 furnish the machines listed’ in the following Table.

these_machines_will total 250 million yen.

Machines and inshruments for-Training

To. this end, 1t is:requireﬂ t0

The expense for

Table 1-6.
Category Irems ' Number Price
o - 1,000 yen
1. PFor 1, Wheather observation 6,900
forest . apparatus
conservation ° Pluviograph 6
planning o _ o -
Thermo-Hygrogtraph 1
® Combined windvan and
anemograph 1
¢ Jordan's sunshine recorder 4
°‘Actiongraph . 2
* Water level recorder 3
2. Land survey instrumsnt ' %,100
© ° Theodolite- B 5
° Tilting lével . 5
® Stereo :scope 2
k]

Other, measuriﬁg tools

- 22'f




iiems

Price

SiaNtie umber | 1,000 yen
3 Instruments For geological'jﬁV SR 18 900
survey A :
°‘Slope falluce detectors - 1 set
° Ipelino meter 1 set .
- ® Water level recorder. 1 set
® Karth registance tester 1 set
° Selsmométer ‘ © 1 set
® prilling machine 1 set
?_Cable crane .
4. Tnstrument for soil survey : 8,400
° PH meter ' 1
° GHN corder = 1.
o . Atomic absorption/flame 1
;spectrophptqmeter
® Flask shaker 1
2. For 5. Excavators _ : 12,000
EZEZZ:vation ° Bulldozer (12 ton) ‘ 2
workin ® Dozer shovel {(1.5.m shovel) 2
8 ° pawer shovel (0. 2%0 55 m3 3
shovel) N
° Wheel shovel roader . 2
(1.4 m shovel)
6. Concrete work machihés .29,800
® Concrete mixer truck :
' (3.2 3 mixar) 1
°. Concrete punip ‘car 1
° Air compresser 1
® Rock drill -1 set
7. Conerete working tools 13,900
® Vibrator 5.
? Underwater sand pump 1
® Portable generator 1
® Metal form 1 set
® Wood form _ 1 set
® Concrete test Ilnstruments 1 set
3. Other . 8. Transportation of material ' 22,600
Tnstruments ® Dump truck {5 ton) - 2
® Dump truck (10 ton) 2
® Belt conveyer 4
fa]
9. 'Securing aggfegate 13,000
° Raw concrete.aggregateé. + 1 set

plant
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~“Ca£egdr§ b . _ - Ttems

Numﬁer

Pricej

DA : 71,000 yen
10.iTraﬁsportétibn.bf:traihees,”; c 13,400 |
and workers . : =
© © Micro bus (26 persons). . . 1]
® Truek (A1 towm). . .- 1
11, Hand tools ) 1,600
' ® Pickax
? Scoop :
® Wheel barrow
* Hoe
12, Teaching materials 5,000
° Copying machines 1
¢ Movie projedtor 1
° Video taperecorder i set
. ® Movie film 1 set
13. Machine repéir tools 5;400
° Wrench set’
°=Drivér set
° Hammer' set
° Nipper
¢ Tools for measuring
¢ Yice
® Dpill N ,
® Electric grinder
® Welding set
¢ Other necessary tools for
machine repairing
1&.'Emergency Generator. 35,000
Total 250,000

1-3~7 Total Cost

The e&tlmated cosl to be borne by Japan may total 1,050

m11110n yen.

Details are’ as follow&

Unit

Main building and annex building, etc,

“Model erosion control works, etes

. Machines and tools for training -

Total
— 2[, —_

million yeﬁ
570 .
230
250 -

1,050




2 BASIC DESIGN OF MAIN BUILDING AND ANNEX . BULIDINGS, ETC, -

- 2=1. Site Planning Study

21~1‘

Basic‘idea
The site planning considerations'are;-

a) ‘iThe landscaping should have the coordination with. the

surrounding environment.

b)Y The minimum exgavation and preservation of the existing

trees.

¢)  The totalization of the three. functional groups which are
~ . training function, exercise function,and housing accommoda-

, tions.

d) The climatological adaptétioh of ‘the Buildings to'the.site
. 1s esﬁecially from the point of view of cross ventilation
and the solar radiational protections. Abbve those four
items waere taken into account, and the site planning was

composed of three stand points, Eherfirst is zonings, the

second-is tranéportations, the third one is landscapings.
The followings are the outline of the those three points.

o Zoning ~-mmem——— the total functions of the Training
Lenter were studied and grouped and
tﬂen superimposed on the proposed

Csité,
o Transportation ——-the superimposed funcLions to the
' . gite have to have connecLions by
.-~means-0f_such the transportations
systems, as traffics, mechaniecal
and:eléctricéi'sérvices.
o__;.Léﬁdscape———;u—vr-the spacés'compbséd have to be
éodrdinated to match with the environ-

ment of surroundings.
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2#1“23: Zoning for functienal groups
. This zoning plan was proceeded as an almost plane functional pattern
of the structures (The three building blocks ate located in each three

zZone),

a) The training zone has ‘the’ main bujldings for teaehing
and exercise activities. '

b) 'The-repairing‘ﬁfacticEﬁWorkshep is located in the practice zone
where the operation of machinery and repair exercise is expected.,

¢)’  ‘Housing accommédation block is located in the residential zone.
'Thelformer'fwo“zones'aj and b}), the training and practise zones,
are grouped as a day-zone, and residential zone is called as a
night-zone. : The day zone-has-higher-actiﬁity pattern, 1n the
gouth side of the site where e0me'the'machinery, automotives,

~ and some material for eraining:and 1iving,

: The re31dent1a] zone in the north which is separated from the

"daymtnme act1v1t1es can have the more prlvacy.

RESIDENTIAL
. ZONE

Q.'*p--..- onant’ )

Y_(ﬁAt zoﬁE)

~(NIGHT ZONE
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(Plaza):
The lsolated community as this training center, has to have the

:“gtotalized communication sPaces by all means, The plaza located

: 2~1—31 Transportations system

The transportation plan of this project is very important. The low
rise of buildings are spreaded “An the wide area, so -the connection is
'everything for the totalization of the traiﬁing center as a total
.-faciiity Systems composed of the persons, cars, water, energy, and
the information flows have to be sophlstlcated based on the totql
'planning, engineering, and cost ideas. The following four systems

are major components of total traneportation systems.

Traffies system (persons, cars, goods)
Water systems'
Energy systems

Information systems

a)- .Traffic £low systems (persons, cars, goods)

[Persons] weem The people moves on- the plaza between the day-
:zone and the night zone probably several times in a day. Where
should, be the more for the residents to meet and communicate

. each other,_

[Cars] ~--- As almést all transportations to the site-depend on
the cars, ﬁo"the5automobile:traffice had ‘better to be separated
from the pedestrian traffics, with the.eystem as similar as cul-
de~gac syetem._ . '
._[Goods flow system]-~~—— The experimental and exercise materials,
foods and other sypplies arve coming ~along the approach road, so

the large quantity of goods and heavy traffics to be treated

. better near from the entrance.

mzy_



b}

)

. o —
.lwell reservolr —www{finitation mﬁu«{?ater tank supply

R - HOUSING BLOCK
o REPATRING - CBUILDING . i PEDESTR TAN

 PRACTICE . R R
VORKSHg - UTOMOBILES
B a © SERVICE

ENTRANCE

Water flow éysfem

'{Water supply] == The water resource may be the deep well
The - water 1s to be treated and pumped up to the high tank to
‘get the pressure and will be supplied to each facility.

[Waste water) —--- The rainy drainage - storm 1ine, isn't planned

o as’it will be able to depend on the natural environment surround-

ings. The waste water system from housing accommodations and
from the dining kitchen and other wash rooms are planned to be
collected at the septic tanks:and: treated not: to- make the excess

impact load to the. existing environmental ecosystem.

: Enérgy delivery system

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

can be supplied ‘o the’ site. Among those the electric power

“iine is’ said to come ap to the nearest community of Baluarte

‘ area in the very near future, so there may be a chance to have |

xtension to this site where voltage of thé power line 1is less

than 7,200 V¥, so the transformation and the break down in the

" facility 1s easiler, which connectlon will be under the plaza

and along the road.
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' Infﬁrhatibﬁ'flow Syatém :

There 13 no. chance for this facility to connect with any exist~- X

”1ing telephone exchangé.- HoweVer, the wireless transmitting _
*fsubstation 13 expef éd éo have and ‘can’ make=the communication-'
**beLween the Center and the nearest District Forest Officé

- The* internal communication will depend on the 1ntercom system;
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2f1¥§}_ Landscapxng
The all facilities have to be planned considering visual aspect.
&s well a8 functional and engineering points of view.. . The landscaping
should. be considered from .the every. standpoints,,not_only-insidé the
”facilities but also: outside the site. - Those -have been studied as

'following%.

a) ‘The views from the approach road and the nearby facilities.
The proposed site 1s located on: top of :a small hill, 820 any
structure on the site can be a Landmark, Fspecially from the
nearest villages and approach road, the Center structure should
be nice to look, besides the characteristic of this center can
‘be the symbol structure for the afforestation project in this
" Pantabangan area, so the scéle of'stpucture here has been

decided better to be with some urban seales;

b)  Views from Plaza

This éma;l_plaza pfovides many chances ko commﬁﬂicate between
each othgr'peoplg, people and abjects, people and natures. The
communlcation spacé with a'hhman scale where is enclosed with
the low structures of buiidings and retainihg walls, 1like the
Agora in an ancient'Acropqiié, cén be'expected hefe, tb have

the amenity.

c) Views from inside. the facilities

.The fantastic east side landscaping 1s also planned to be taken
into the dining hall., Tha. main building has a view of a small hill
in froﬁt ahd the approach road in front, the housing accommodation
blocks through behind the plazé for Ehe more total and visual

administration,

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

' more chances to talk, to play sports and dances and §0 on.
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'2«2 Architectural Study

2«2«1. Basic idea
o THe foilowiﬁgs.are'the_partiCuiarliﬁéméltqlbg regéiﬁéd“in this
E Plﬂn. . B . v . D . . : .
““a) . The materials used for constructions are to be as those of

doméstic Philippines as’ possible. Jﬂ

f:_B):‘ The physical environments are studied and planned as: the basic
'_atchitectural concern An principle, and the mechanica] and

'“'electrical equipmeuts are to be minimized

¢) - Thé blanS'are to be ccdpefative with 'a sort of the community’

developmént in the area at the same time.

d) ~ The scale and dimensions for spaces and for the material are to
have the Philippine domestic ones and based on the national

standérds.

2~2-2, Spaces
The center is compoqed of three major blocks of buildings, which
first is the main building with the academic, administrative, and
some research functions, the second to be a repairing piactice

workshop, and the third for hou81ng.

MATN BUILDING

e

REPARING PRAGTICE . | - HOUSING BLOCK
WORKsHOP T
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'__a),fiThe main building: is two~storied and the. major funetion ‘and:
| - Bpace like the administratlve, academic and practicing rooms are
_ located on the: second floor. with the dirECt main approach from
' the. Plaza. .The 1ecture rooms, and Lhe library and . the related
. are. 1ocated on the west wing, kept in. enough separation for Lhe
:‘.noise protection from. the repairing practice workshop, The
e adminisrrative ‘wings as the- director. ahd vice~director private
_;offices, general office, ipstructors preparation,room, .
tqconference?rpoms, ete. are on. the east wing_of the pame floor.
The research. functions and spaces as. the soll-test room, concrete-

‘test room and the related are op the first floor east.

- EAST WING ‘ e WEST wING

Fu ti s {2nd fl )
Administratiye nc o ( Academic & Ptactice Funutions

Researdh Functions (lst f1. )
INSTRUCTORS‘

.
-

CONF,  SOTIL ~ CONCRETE = ' GENERAL ENTRANCE  LECTURE  LIBRARY DRAFTING
ROOM  TEST  TEST . OFFICE HALL ROOM ~ ROOM
ROOM  ROGM o - \

b}  The repalring practice workshop block, housing the garages
- for the ponétructioﬁ machinery, fuel‘and'oi; gtorage, apart
from thg mﬁin_buildiﬁg_and housing_accommodations;hfpr the
nolse and welding flash.groﬁectiqn, Therpepairing'praptice;
' workshop ére,expgéted to be.usgd_gt_the same pime.fpr_;ﬁé_
Fraineés"exe?cising;easy:maﬁuﬁl_technigues’and_learning

how to operate or to malntain the machinery.
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'c)~{sThe-houéing'accommadation‘blocks are compoged of thtEG-buildihgs,
the south: viing, the north wing and: the dining’ hall. “The trainees!
.and the service meh 8 compartmentb are - in the: south witig. The
*?1nstruoto:sr-and staﬁfs are-in-the’ north_wing for more ‘privacy.
:The-diﬁing-hall is planned as for the teﬁtrai'SerVices“to all
- personnel, and is Located open toward the east with fantastic
iilahdscapé'in‘thé middie“éf'the tiwo wings and dpen tb.the court
behind the west: The court and the dining hall are expéected to
-TWOrk~togeth6r'to provide the indodr-and the.dutdobr communication
- chainces among trainées; instructors;‘étAEf'ahd dtheré;’day'ahd

night or even when rainy. days all yesr around.

REST
ROGM

TRATHEES SERVICE MEN

SOUTH
‘ WING
DINING

'"OPEN”FOR“i o
' LANDSCAPING
' CARRAN

RIVER & THE:
MOUNTAINS

INSTRUCTORS STAFF

2-2-3, TPersonnel movement
‘The three groups of personnel are supposed to move for their'own
particular purposes and tjme, whose first 1s to be the trainees and
instructors attending the 1ecture, exercising works, returning to
thelr owh rooms and so ‘on, ‘the’ second to- be the instructors ‘and staffs
for teaching and administrating purposes, the third to be the
service men maintaining and carrying’ goods to supply fuel foods,

tools,'stationery and’ 80 on.
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ORGANIZNFION or Tué'fkﬁiﬂify"

[INSTRUCTOR ROOMI—ww»~ —-{fﬁ§iﬁﬁé 3oom
bmwumbmq M | 'EQEEEEM[‘E\~'+..
(COURTY ok S ' ' -
GURST ROOM %_“ﬂ%, | (VICE)DIRECTOR' N [BOUSTHG B1LOCK]
W_*.F““' i .M_Eﬁi kkkkk S
| E— -{:EEEAQE
S —{bINTNé}{ﬁ,$ClEHI
L S l__-ﬁw_ e ]
u::gzzzzzg%§> MAIN (SERVICE ENTRANCE)
| APPROACH (PLAZA) S
r‘_m ————— B . - . -
S [ComERENG Rook

T e T e ‘Eﬁiif_ - INSTﬁﬁEEbRs
pRAFTING | ~[WAsH] Joasn Rodi] [: __J
[jéOQﬁw_ ,lRoomlfuf ROOM PREPARATION ROOM!

- "*m"ea:l ,——f———-——ﬁ sy
LIBRARY lLECTURE o |{[ENTRANCE u@ii]_ A
o : NN DR  BUILBING]
GENERALj '”SMALL'"]hﬁ_;;- CENERAL"'ﬁﬁﬁEgigg s | TISEP" GE NERAE]
STORE | |LECTURE . lOFFICE. 1 - STORE
—— CPURE R, f DIRECTOR's ROOM
- | OFFICE
[§OIL TEST Roggj CONC. TEST EBBQ]
ELECTRT CAL [ GENERAL
_ROOM __STORE_
-, “—.' —_—— e — = T *’T
REPAIRING - carace o
[gRACT;gg)qORnggg-. —m*[::::::] :

T - : L [REPATRING
{gggng [wasit_roow] PRACTLCE
SEbL S LTI WORKSHOP |

(SERVICE -ENTRANCE)
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2-2‘-4.‘

Spaces ifor thc comunity

2 2= 4 1. Baslo nnlt of the communmty

_'Among many reports cn Lhe community study, research and trial ‘

projects, those by tho Greek city planncr Doxiades, ‘the American
environmcntal system planner C. Alexander and Japanese domestic :'

_idea "Gon:ln—Gumi“. five-‘person group, are weii known. As the

.practical 1des ‘sald in these days, about 40 pcrsons of -a group
can make the bettér basic community wmit, The center shonld

have the scale and the environment: with amenity which cncourages

'closer~communication ATONE community wember.

2-2- 4 2, Community spaces.

‘The spacing of architcctural blocks or structures should be locaLed
not only from the climatological engineering point of vicw, but
also from the space ideas considering the environmental ‘psycology

dealt with human relationshlp with contact and ‘the space enclosure

.prodused a ‘sence of relief.. The spaces have been studied and
fdefined with the. urban community spaces. The housing blocks have

" the court with the enclosing distance~height proportion of 1': 2

north and scuth, and of 1. 2.5 east«west as shown in the
diagram and also has 36 M spacing between north and south wing,
for the better: natural lightings and cross ventilatiOns.- The

'central plaza is 125 M 1ong for spacing as of the good enough

urhan scale to separate the: training and housing activities, but
within 135 M long in which_thc motions of people can be recognized.

U 300 02 S
THRESHOLD OF
fﬁ 'ncLosuns 7

llOUSING ACC{)!'NOD.!!TION
MAIN BUIIDING BLOCKS. .. :

ENCLOSURE

ENCLOSURE .
B COURT

H4° (114) LOSS OF ENCLOSURE
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5m2e5. su;;.m'ing;o.j
-255»1;;M§1n?baiiding;,.ata RN
<First.flddr>.-
: Thé”éailian&:ébﬁéféfé ﬁéﬁtiﬁg“fébh 5fé;next doox: sach othef‘ and
the: foundation for testing equipments are igolated for protection

“from the test: vibrations and noise transmissions through the

architectural structures. .

" <8econd f1¢0r>
_iTWo lecture rooms are located here, which major one can be used
- for a a joint class of all trainees, however can be divided when

may. be required for two more smaller groups for the seminars.
The ceiling height 1is aboutﬁ&,S.M and prpvided for the future

‘ audiovisual facilitiéé; The libréfy 13.5&511 hdﬁ gqqd enough
for 3uch'partiéﬁiér fleld of books and resources to stock and

" with somé space for readlng. The dféfﬁing'robm is nafurﬁlly
1ighted from north windows and from the roof top. The ‘adminis-
tration office s 1ocated at the center of main building which
can keep controls and maintenances of all facility.: The entrance

: ha11 is expected as a central social communication space, and the

display space at the same time.

2.2-5-2, Repairing practice workshop

The repair shop here is nois&swhiié mbtof-%ehcleé are 6perated and
repairing is done,”so the garages and fuel store shouldfbe plan-

"ned in ‘this block.  The céiling‘hefe‘iS'planned to be high for

‘ better"ventiiétiOﬁfas the work room. And 1€ is haturally lighted

' With'ventilation*dpeniﬁgs'or the roof top. The enclosings for
the’ noise’ leakage protection and ‘the opening for the 1ighting and
ventilation is incompatible.‘ However, the 'spacing of" building
location and the directions of openings, as thé windows and top -
lightings can nake the problem solvable., The waterial storage
for services related: to the repairing practice workshop 15

1pcated near Lhe workshop.=‘

-39 -



2 ? )_5 Housing block
"The " housing compartments have been prepared as’ fo]lowings.
'[Traiuees] SRR R ~2.personnel8:"-10 rOOms -
f(with'showgr; and lavatory)(lé mzluni;)~
;Elﬁstfﬁétbré] e 5::“; ;;f ¥ personnel ~-6 rooms BE
ERR (wiﬁh'béth shower, and 1avaLory) (35 mzlunit)

[Staffa and assistant instructors]‘

' : 6 rooms for
1 personnel n{‘ Instructors
. ‘ 3 rooms for

Assistant
instructors, -

(withLShower‘and 1avatory) (28 m2funit)
[Birector 5 Vice~director s and Guests ]

1 personnel - each room.-

(with bath, ehower and 1avat0ry)(35 m2/unit)

. {Service menfs]- - o 2 personnels -3 rooms -
‘ {with shover and lavatory) (14 mzfunit)

" The dining hall located toward east ‘with an outstanding 1andqcape
can be.also ‘uged for such multipurpose as the 1ounge o the-night—

zone..

202-6. Physical environment controls

L The cLimatological character here 1s very high temperature and
is heavy moisture especially in rainy season, besides which lasts
.”almosp_half=a year, - The envigonmental control idea, against the
climgté here; should be bésedfqn arcﬁitectural techniques first
“.aud'the manméde environment techﬁiqueé'as mechanical and electri-
eal engineer1ng° to be succeeded from the maintenance - point of

. view and. a]so for the energy conservation._

2-2-6:1, Sun ragiation
Thé:pfﬁjééﬁ'site'is located about"lS'dégrge'north{dﬁzthé'lﬁtithae;
80 thé'orientationlbf'buildings 1s of east and west axis for all
year yround protection “from the strong solar radiation, especially

when sin rise’ and down here. The thick controlled wall is plan-
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ned to.be iﬂstalled on thez’asr and west ends of uildings.E}~ﬁf

11 13
10, 14
XD 15"

7 ‘“ 84 ;6“_:_

- (218t DEC,)

2-2-6-2. Cross ventilations.*-**’”
The seasonal prevailing window is from south"west thé openihgé
of windowa and doors shculd be 80 designed as the opening position

to be controlled and wtth water tight system when closed for the

stormy weather.

2-2-6-3, Thermal 1nsulat10n

The sun radiation here is so strong where without any shelter
around here, that the buildings here have been so 1nsu1ated, as
cushioned by the air whlch s kept always ventilating itself

_ underneath the roof and ‘have also 1nsulation material laid under-
meath of roof. covering The ce111ng height 13 3.5 M and moxe
for the bette; heat protection from the roof top and for the

ventilation.,

insulation '_,
and ventilatibn







2-2-6=4. Noise protection
The exterlotr Wélls“andfpartitioné_of'thé buildihgs'dre_ _
specified as of the concrete or the coneréte block for the better

gounid Insulations.

2-2-7. Modular basis
Several &ears ago '"the foot & pound dimenéidh“‘s§s£eh was
changed to the metric ‘system. Howéver some of the consttuction
material in the*market wae still ghown by the "foot & pound" when
autveyed ofi October '77, the metrics is ‘golng to be familiar with and
indugtrial development here‘is-making_it pushed, so that this plan
las been based on the metrics system as the modular for spaces

and constructions,

2-3, Structural Study
2-3-1, Basic idea
) The constructions are to be as of domestic Philippine ones
as possible, {(concrete, steel, etc.)

o The framings are to be of the reinforced concrete.

2-3-2, 'Ffémings -
The span 13‘7.0 M by 5.0 M in the main building'and the repairing
practice workshop, and 7.0 M by 6.0 M (5.0 M) in the housing blocks.

2.4, Mechanical & Electrical Studies

2-4~1., Basic ideas

'The f0l1dwings are fhe man-made environmental check items which
‘may require in the decision of mechanical and eléctrical equipments
and the conditions in these items will be deslgned with various other

factors in the Philippines.

1. Ventilation
2. - Temperature
3. Humidity
4, Lighttag
"5, Washing & Sterilization
: - 43 ~



2_4*2' COOliﬂgS : Lo

S The coolinga by the packaged type air conditioners are to be
R installed just in the particular rooms &

V'2h4—3 Saﬁiéery-& ﬁlumbings-
{ o 4 -5 1 Water supply

| ;:The resource 13 the deep welle riear the proposed site the under—
",f?gr0und water s, pumped up and once pooled at the, reservoir and
’:._treated well with such es filtration, chlorine and so on, . Then
after the water Will be’ pumped up. once agaiu to the high water
"tank Ior pressure before eupply to the each sanitary wares and
tap.
The folleﬁingrié'tﬁe.éstiﬁatéd:daily consumption of water,
Average‘ﬁeilyr'f L AT e e —'2”‘ O
Consumption o QOMpersen x7250_£lP.Pr‘ %0 t/day.

Capacity of. High

Water Tank rf'a.: : iilo.t/S h=1,25 ¢

2 t/max. capacity’
of high water tank

2-4+3-2, Vaste water
“The rain can be let it flow, however waste water should
- be treated not to exceed the feaeible maxdmum environmental
impact 1oads, using the local septic tanks to decrease

: the number of B.0.D., and then ‘after should be thrown away to
‘the nearest -river,

2 4 3 5~. Hot water

. The: electrical hot water supply system should he installed
. for the reason,whynthe maintenanee,is,mqeh.more easier, and

* the initial cost 1s not so expensiﬁe'fer mese-produetiont_

P B T Gas
The propane gas equipment is provided to supply with pressure
vessel to the kitchen, which will be used for just cooking.

e Al -



2ad- } 5. In01nerat10n ;  i . . ' _ | .
The 1ncinerator is of forced burning type, which treats rubbish
from every room and garbage from kitchen,'
kitchen. o o '

| 2—&-#; Electrical eﬁdibﬁeﬁtJI

S 2- 4 H=1: Transformatlon

The electrical raom ig loeated on the let flcor of the main  }
huildings, where is expected to install the reception and trans-
-formation equipment on the RP's obligatiou, based on the
Minutes dated on Oct, 1977,

The bstimated cdpacity of trahsformation 1s approximately 200 KVA,

2-4~4~2. Bmergency generator
. The emengenej.genexator 1s,of-dieselfengiee.and provides the
power for the emergency lighting fixtures and for water supply
and waste water pumps, which capacity is about 50 KVA.
2-4-4-3. Power line gystom
The piping and wiring system for main power line is planned
Lhrough the whole buildings.‘ ‘ S

2-d 4 4 ‘The power

The power lines and control panels from transf01mation equipment

to the machinery are included

2-fdf 5 Other equlpments )

:o Lighting fixtures & receptacles‘

o ééund-395tém
o - Intercom. system among Lhe administration offices and |
_buildings : o
fei" ?1re alarm system ‘and lightning protectien for: each block

of buiidings and the high tank

...II_S-_-



';-2~5; Pfojééﬁ cost study

The following four items are the conditions taken inLo account in

estimating of the project cost.

a)

b)

.'c)'

- d)

: The"cdnstrugtiongis to be_proceeded'accbrding to_the expected

Grant Aid to be agféed by the both Governments,

The construCtiOn”must-beicompleted'ndt later:thén-31th,March.

'According to the Minutes ‘dated Oct. 1977 thé itéms'of
'infrastructures are the Obllgatzon,of the Republic of the

Philippines:

Other conditions

0 The pgofessipnél services' provision and construction works

for'thé buildiﬁgs afe to be done by Japanese_fiim
o Materials are of Japanesé ones and some of Philippine ones

O The construction works should ba proceeded by means of
-PhiJippine ‘labor.

o Infragtructural ¢osts'(for slte preparation, roads, wéter
shpply, power supply, landscaping, and furniture, etc.) are
not included in -the cost.

The total.cost have been estimated_as,cdmppsed:of the.

following three items; the construction cost, the
runnihg expénses; and the installation of laboratpry equipments,

1) Construction cost - in thousand yen 436,513
(1) - Building cost 369,786 (115 m2)
Arehii- ; ' L . .
tectural Electrical lMechanical Total
vorks _ works. works
Matn . B . . . .
building 96,225 . 29,851 .1.0_,1_390 . .136.,3761
Repairing ‘ o :
practice o 45,170 | v 6,891 - 1,200 - |- 53,261
workshop ’ .
Housing 135,071 20,378 24,700 180,149
dlock | . A3OTL20,378 ) 24,700 | 180,1
Total 276,466 | - 57,120 36,200 | 369,786

- h6 -



(3

Transportation cost ) 7 _ , _ _
109 157 (Japanese goods for constrUction) X 15 / '
=16, 3?3 SRS R A

Travel ete. (Expense necessary. for dispatching specific

" works exparts o£ the contractor from Japan)

9 (Man . Month) : ‘14, 312

Equipmentq (electrical, mechanical

Man x
work) oo-cc-o.n-oop|--.¢0opc.c 5 ’

Month

Doors and windows work .iveeceseissain

7 Form BULLAANG +ivevrvrrecnarecernesiier 2
Reduforcement WOTK vuvervrrenernensemess L1

(W 4+ (3 400,470

(d) Overhead cost

() + (2) + (3)) x 9 g 36,042

((1) + 2) + 3) + {4)) 436 513

14) ExPenditure -~ th0usand yen

| '(1_)_

Detailed planning & supervision etc. cost. 62,858 

_DESCRIPTION-OF PROFESSIONAL\SERVlCES

Detaiied Travel & Forelgn

i g Supervision | staying for i '
Building Cost | P.1.A.Rate| Planning Staying for] Professicnal Total
) @y x(2)602) ((i)*§§§X25%l Inspection | Service Fes (6)
) : O %+ #))x50%)
Main : ‘ o .
building | 231,352 L34 11,105 4,607
po on ' : 13,102
H&Eﬂﬁ“f*”“_ﬁ* """"""" . S R - N —
r;;ock 208,061 10-% 12,310 | . 5,129
~ TOTAL 436,513 - 23,615 9,756 | 13,102 16,585 62,856
* Expense necessary for dispatching'inspectors.df-the,
 consultant firm from Japan. ._ o
’i MA? % 6 MONTH . 8;266
g0 MAN.TIHE | 4,836
13,102
(2) Others | 120,629

-4 -



ij;){ Installation of laboratory equipmenta _?.:rn' y “'30,600
1 ‘fff(in thousand yen) C Y :

%-(Soil & eoncrete Lest room -
iucluding transportation cost)

OTAL PROJECE €OST ( D) + 11) + 141y 570,000

© (in thousand yen)

2-6. Infrastructure

“Infrastructure as follows is to be of the RP's obligation.

[Ttems] . N :"_) _EOﬁtlihé Specification ]
o Approach road | 620m % 5.5 m (with in the proposed site)
o Plaza | 4,000 w2 o f_Sod (2, 000 m ), and

: pavement (2 000 mz)

Court <] 2,000 w2 S -Sod (800 m ), and
pavement (1,200 m2)

0 Retaining wall (1 H= 4m . Exposed concrete, bush~
- o ~ | (130 M 1ong) hammer finish
(40 M 1ohg)
o _Firé';éserﬁdir (W= 25x 12 = 300 m2) ._ _ _
 (Swisming Pool) = 1.2 - 1.5m. Gonerete, tile finish
o Site préparation 15,000 m2 -
o Drainage 600 m : . Conduit (fume pipe)

(waste water)
0 Exterior lighting: 120 pes- Landscaping lamp (40 W);
o Equipment
Water supply | Capacity of high water
' : ' ' ' 2 ton

~tank

' _A#erage daily S
' ' “ 10 toun

consumption

- 48 -




. Matn pipe
(exterior piping)

Drainage | Soil pipe. : - L= 500 m
(Naste water) L Lo D = 250 ‘mm
{Fire installation.ﬁ_ (nearxthe_reserﬁoir)\ ' & '

(pressure pump)

.. Bquipment for Pool Circulating and ‘
" filteration installation

- Septic _ Capacity of Lanks Eor e
40 persons . P
- {B.0.Dy. 10 PPM (1oca1

: installation)

. Electrical Equipment Capacity 0£ transformer 200 KVA max.

2.7, Tabulations
2=~ ]._Balldlng area.
2 ? 1 1. Bu11d1ng floor area .

- o . (m2)
Total Floor Area
Floor R e {including balcony
- Net Floor Area and exterior corridors
‘ 50 on)
- 1F U 3s4,7 _ 7 658.0
Main - \ _ b i ' L— _
‘building 2 B T 7e7,1 1,316.0
(Training
center) Sub Ty
| Fovad 1,151.8 1,974.0
B2F 1545 | 154.5
_ 3 BL ¥ 400.3 _ 711.2
Housing : T
blocks .. . 1¥ 342.9 | 609.6
{two wings & —
dining hall) | 2 F . 603.2 o 1,069, 7
_ Sub 4
Total : 1,500,9 2,545.0
;Repairing N
practice B :
workshop : 1F c.. . - 504,10 661.0
‘Potal | - ~3,15%6.8 | 15,280.0
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2-7-2. Building room area

TH (mz)

General %rore (equipment tools) 72 5

“Concrate test room o 75,5

: Soll test room 109,7 ;

lst qupr: ::'Réqéptibﬁ"l 8.0
_ Spare rooms 13.4

(except = | - o

 parage). ' Electrical ‘room ~77.8
- (Sub Total) 354.7
Céﬁeralzstbré (West) 75.5-

.  Library ' ‘52,3
Main Instructors’ preparation room 28,7
building Wash room (West) 13.4
(Training Large lecture Toom 108.4
center) , Small lecture room '65.3

Znd Floof | pyiyance hall 81.3
General office 65.3
Director's and vice-~ ;
director's office 108.4
Wazsh room(ant) 13.4
Drafting room 80.9
Conference & Meeting room 28.7 ol
' General_store (Rast) 75.5.
(Sub'Total) 797.1

: B2F Dining, Kitchen 154.5
Housing 1 i v :
acconmodat fon B1F ns;ructors & trainees' rooms  400.3
blocks . T ir 342.9

(two wing & dining

hall) 2F 603, 2

(Sub Total) 1,500.9
‘ - Repair shop 223.3
Repalring Ge?eral store (equipment, tools) 74.5
; : Office
praqt}ce _ 1F Garage 155 3
 workshop_; Wash toom,: etc. 40.6
~ (Sub Total) 504.1
Total 3,156.8
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a) Exﬁéfféf

.Rbéfﬂ;ij}

Wall
Window

Floot .

) '-Interior

Sy
FE

2-7-2° - Outline specifications

Aluminium

“Spanish roof tile

Exposed concrete, bushhawmer finish

Concrete, terrazzo finish

i J_  Main building & Flbot Wall Ceiling
‘o General store . .| Mortar topping | Paint on .Cement'aéﬁéétos"
{equipments & tools) | exposed ‘board
P ' concrete b
te. . L
0 Concrete. test . i Patnt on - |Rock wool
room :
mortar ceiling tile
topping (E.P.)
o Soil test room = - A " H
o~ Reception room V.A, T, B "
o Sparé Toom Mortar tapping | - " "
o Electrical room o u Cement asbestos
, o board
0 General store " Paiat. on "
exposed
_ concrete
o Library V.A.T. Wood Rock wool -
_ panneling | ceiling tile
o Instructora' prep. " " " '
room :
a Wash room Porcelain tiles | Porcelain
' tiles
o Large lecture VAT, Wood . Rack wool
' Toom ‘ panneling | ceiling tile
o Small lecture " "o "
room
o Entrance -hall " " "
o General office V.A.T, " f
o Director's office " " "
Drafting rvoom " " "
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Colling

Equipment tools
Garage

Wash room:

-

Porcelain tile

topping (E.P.

Housing blqck Floor ~ Wall
- Traineesroon M Vinyl vinyl cloth
' o cloth coveriig
. : : covering S
Instructor's room u n "
Assistant instractor's 0 o
room
Principal’s room n n "
Guest room " " "
Staff room n z ,.
Servicemen's room " " "
Storage Mortar topping | Paintion |Cement asbestos
: - : exposged board
- concrate .
Dining V.AT, Wood ' Wood framing
panneling |[finish. .
Repairing practice warkshop
Repair shop Mortar topping [-Paint on Cement asbestos
' mortar bhoard:

Porcelain tile
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2-8, Project:Sehedule-&eConegtuction Adwiinistration
2-8-1, Works and_cooperatiens
__Conside%iﬁgrtwo on~going projects here being financed by the
Japanese Grant Ald , it is not easy to 1mp1ement the work in

aeccordance with the set time schedule.

Especially the metal eaehes and cquipments hust be controlled on

gchedulé as long as those are provided from Japan.

One thing to worry about in this step is that the speed of the
reinforcing work with steel bars and formation work for- concrete
casting will take longer time’ than in Japan, as the project site
is at the mountain area and the. skilled tabor is not enough. '
Therefore the total construction period s estimated about -

twelve months.

2-8-2 . Project schedule

. 2 3 4. 5 6 7 & 9 10 1 a2 13

preparatidhi&
temporary work

ecarth work

foundation

1st fioof

concrete casting (an-& 3rd fls.)
water proofing

drawings © fittings & instruments { fintshing
TN

N e e T S T T T T T T adjustment

installation of fittings

o piping work wiring & fixtures
&rawinge fletings & insgquegﬁs __J
[starting |- : [conpletion}

12 months
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2-9-3, HOUSING BLOCKS (Residential Block)
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P
o

.:f BASIC DESIGN OF MODEL EROSION CONTROL WORK FTC

( j

3 1. Location of Area Surveyed

This area is 1ocated An, the middle of Luzon, 200 km apart from Manila'
along Natiooal xoad No, J.-,Lpﬁ}o,iQQSch5£opest‘offPantabangan National_
Forest in Carranglan Town. .«Af!_d it is located:in the:Carranglan River basin,
the .upper reach of multi~purpose dam and Lake Pantabangan.and occuples the

vhole watersheds of Bayabas and Ororo Creeks, tributries of Toban Creek.

3‘Tﬁéfﬁéfef5hed“éréaéof Bdyabas Creek is 108 ha-aﬁd‘thaﬁ'of'Ororo Creek
is 203 ha, " In the former.modél orosioﬁ”coutfoliworﬁf(ihciudihg check dams .
and & cheok dam with oombiqed uses-for-Scream_ggugiog and,ogdiﬁent measure-
ment):islplanned, while An the latter a dam.forﬁstream gauging.and'sediment
meagurement ig planned, The model work site i1s about. 6 km from upper
Pampanga River Basin Multiple—usc Hanagement District Forest Offico (UPRBMUMD),
BFD, DNR,, 8 km from Lhe qite for main bulldlng of Foreqt Conservation '
Training Center and 6 km from Digdig - Carranglan Prefectural road

(See location map, )

3—2.‘Feature;0f‘Afea Sorﬁeyed
3-2~1, Natural feature
3-2-1-1. Topography, Geology

| The area is rolling hi]ly land of Tertiary and Quarternary
jf(diluvium) formation, 300 - 400 m above the sea level,

"There are many creeks with difference of elevation about 50 wm,
It seems that diluvium layer COVETrsS uncomformly over Neo-
=tertiary and outcrOps of conglomerate are seem in depressions

at the height of less than 330 m above Lhe sea level.

M_The topography is. of trausiLiona] type from late young to
garly.matoxe_sgagerin_exosion cycle. Though phere remain

.};some=olapes:and oidgos of;olg_diluvium formakion, it is

,‘preoumoblé that repeated sovore,orosions have occurred on

- slopes neax creek heads. R

Creek width ‘are 30 = 40 m and their elopes 2 - 3 % %howing

SR O abrupt changes.at creek‘heads irito depression slopes of
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3-2-1-2,

hillsidés as generallyxseen‘in Pertiary - diluvium regiona.

Most creek heads seem to be located neal the border of ‘
Tertiary and dilovium, Soft sand and gravel 1ayer of diluvium

fhas-cdﬁsidefabié‘cohésion to form gteép slopc. But when

- eohesion 1s 1esSénédeyfseépaée water it bétomes susceptible

to be eroded and washed out. Creck beds consist of hard

: coﬁgloméfdte;:sénGStcnéfand"silt rock; while slopes of atream
i gides ‘and ereek héads congist of unset diluvium corglomerate.
~ That the above geological feature seems to control micro

.topography is one of the.pcints to determine the direction
of erosion control work,
“-Creek side slopes are 30° - 35° and tops of creek heads

" show 45° - 60° slopcé.. Ground tock 1s altérnate formation

of conglomerdte, sandstone and silt'rock'chéwiﬁg‘fold

- inelination due to severe crustal movement. Diluvium layer

- consists of round gravel filled with soil of sand and’

laterite which is unconsolidated and similar to diluvium
gravel layer of Japan, - Both Tertiary and diluvium layers -
hold round'gravel of andesite and partly diorite. All of

gravel, sand, silt and clay seem to be of voleanic origin.

Forest soil

~ In tropical climéte characterized by dry and rainy seasons

residual soil on ridges is reddish brown laterite' colluvial
deposit and sediment along creek are yellowish brown laterilte;
on flat or depressed portions under the influence of ground
water grounduwaternlaterite soil is formed On depressions
on gentle slopes retarding groundwater_gri—soil is fofmed
ﬁaking marcheé in places. Iﬁ paftiéil§ hcﬁid climate of

tropleal and éubtroﬁical regions thé“accumhlafion of humus

18 a little and decomposition ‘and separation of MNa, K, Ca

base ih sdil are’ quite severe, ‘Soil becomes slight alkald

and under average annual temperature of over 20°C silicic

acld dissolves and flows out’ with base: Fe, Al, Mn, etc.,

which dp-not_dissolve, remain_and,accumulate-in'soil layer.
- Hydrolysis of. such neutral ~ slight alkali is called lateritic
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..o-:getdon, - When .this action isﬁﬁeightenédfthére aré produced.

3"'2‘;1" 3 +

.weathered soi] rich 4n ¥é and:.Al, that iéilatéfite. Moderate
_action produces red. soil not good for tree growth without,

_fertilizer or soil improving tree,

T this area red soil layer is- relatively thick about 1 m
~on ridges and gentle slopes. ~-But it becomes shallow on
'steep slope and - shallower on ruptured slope. show1ng outcrops

of sand and gravel layer. =

EClimaté

‘Annual 1 Lemperature averages 27 7° C annual difference belng
4.1°C. Average annual precipitation i$ 2,042 mn at Pantaban—
gan 208 m above the sea lavel; 95 % of annual amount falls in

'rainy season May - October.'

Monthly maximums in 1970 - 19?6 are 1, 222w in July and

906 mm in May. Daily waximum is 208 mm. That wonthly amount
'fis larbe and daily amount relatively small is one of features
" of this region and it tells that in rainy season there is

some amount of rainfall almost everyday

~Though the record of daily rainfall is not completely

adjusted, it can be presumed. from records of 140 mm and 180
mit, that most part of. hourly rainfall concentrates in 1l - 2
hours 1otting the rest of the day be fine. Computation of
'probable rainfall by Gumbel and Choh method gives us 261.9 mm
of probable maximum daily rainfall in 50 years and 290.0 mm
:of that in 100 years being similax to thosec in Japan,

The rainfall which caused serious devastation in the
watershed of Lake Pantabangan in May 1976 showed the
'ﬁaximuh daily amount of 208 mm. This is the rainfall re~
curing in 13 - 14 years.i'The above rain continued from
21st ~ 25th day of May Lotaling 755.3 mm. The cause of
the serious disaster:may be attributed to the total am0unt
" rather than the daily maximum: - Most of the devastated
‘sites are found on stream heads along the erder of tertiary

and ‘diluvium 330 - 350'ﬁrabove'the‘ﬂea*lével. The rise of
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3-2-1-4,

.:pore water: pressure (ground watex) : dua to long rain ls

',presumed to-be the:main’ cause.-f st

Foresr condition

“-Gent]e topography of this area attracted people to 1ive in
-and ‘shifting: cultivation and igrazing were repeated. Owing to
“adverse goil andeweber‘condicion-therplateau 1s -covered with.

Safon and Cogonhand thinly scattered Arinbanban trees which
are strong against-fife. on diluvium deposic-and debris

and tdalus cone we see jungles of tropical broad-leaved trees,
ete, Planted teak'andalpilipllxﬁoteSt seen here and there

show good grchh. _Cogon‘endzsemon are cypical_gramihaceous

_plants, The_forﬁe:‘lihes colloviel deposit and'ﬁellowish
“brown 1aterite having'relatively good physioal properties;

while the latter is seen on ridge covered with poor reddish

b rovm laLeriLe.

Deposit and sediment layers in most of land slide gltes have
considerable depth 3.- 10 L These 1ayers have physical
properties favorable to tree growth. Therefore if we control

outflow of these so1l 1ayers with the aid of check dams and

"retaining walls; they will certalnly be “converted into

Eexpectable forest sites.

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

weathering and erosion will not cease until the slopes take

.‘gradient 30° - 35° (stable slope) B being located near

ridges danger of enlargement of these collapsed area is not

'great. “‘Moreover thére is possibility to establish green

cover of Samon, etc, in relatively short period.

3-2-2, 'Devastation situation of mountalneous aréa

3-2-2-1.

General'siteetioﬁ df deoastation:
Most of devastated plots were produced by heavy rain in

May- 1976._ Though there are some . slides .of -surface 1ayer_‘
slip;typeﬂabouc:l mrdeep,=most.slidesia:e of deep collapse
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type;(ground water type);ﬂ,;~10 mzdeepito'which the majority K
of'unetable_ﬂeposit and sediment gre:attributed.

* Golluvial deposits of carth bloék shape choke crecks. On
‘these deposits having many crackg’ theve’ are “stable dense
.growth of Samon and’ Cogon. Upper parts: of collapsed plots
are very. steep and 10 - 20 m high exposing outcrops of unsef
sand and gravel ‘ground laver, - Areas of collapsed plots range.
S 0.01 - 3.5 ha averaging 0.14 ha and are larger than those of

Japanf

~ Creeks beds‘consisting of‘coMpafative]y .small: and 3imi1ar1y
'sized round gravel show 2 ~ 3 % gradient being independent of
_ watershed'areas. These creeks flow meandering through wide

diluvium deposits continuing narrow deepening.

_ Though diluvium deposits are coveied with jungle, both sides
and beds of creeks consist of hard conglomerate of Tertiary

”'and sand and gravel deposit 1ayers have depth about 1 m,
i:Erosion control 0f deposits near creek heads is one of the

most: important problem in soil conservation.

Devastated area percentage of Pantabangan watershed is as
fOllOWS. hilleide 6 %y creek 1%, total [43 that of
Bayabas watershed where the model erosion control work is
planned, hillside 14 Y creek 1.3 %, total 15 %Z; that of

" Ororo watérshed, total 8 %.

_'Atea of the watershed of Lake Pantabangan is about 100,000 ha
in which mountaineous area oecupies 80, 000 ha and grass-

growing hilly area, 55,000 ha.

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

carried into Lake Pantabangan givee us data shown below,

Severely devastated section area 12,000 ha
:Net -devastated area 1,284 .ha (10,7 %)
Moderatelv devastated sectioa_ o 'atea 25,000 ha
 Wet devastated area 1,750 ha ( 7.0 %)
:Slightly devastated section ) ':'.=.area'18,000 ha
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3-2-2-2

o Net devascatcd'areéﬂ,lf'--s 270 ha (1.5 %)

Net. dévastated.érea total - ::' - 73,304 ha

,;;Unstable sediment (12 380 m3 pér 1 ha of devastated area) -
':Unstable s¢diment total '

12,380 (m3) x3 304 (ha} = 40 000 000 m3‘

"From the -above data we ha#e?to pay great asttentlon to future

‘s11ting sltuation of Laké Pantabangan,

Actual-situatidn and featuré'of landslide area

Landslide is classified 1nto shallow slip type and deep

collapse type.'

"('15'

Shallow slip type

On reddish ‘brown’ 1aterite 1ayer bound by Samon roots

Vdownslips are caused by piping action due’“to inter-

mediate flow between the ‘soil layer and ground layer.

‘:'Between laterite layer and ground 1ayer Lhere is

'porous Intermediate layer in which piping action occurs

mder continuous heavy rain. Laterite_layer itself has

':relative1y~large cohesion.

.Together with the binding function of Samon root the

laterite layer slips down as a whole¢"'

1t deposits on gentle slope downward or creek head

-exposing ground gravel layer on the upper part of
'gollabSéd'plafe{r These siiﬁé:séem t6 have happened at

','tﬁe‘eﬁd of tain when ébhtinuoﬁé rain reached the

(2)

maximum,

In Bayabas watershed there are 94 (85 /) slips and the
total area of ‘them amounts 8. 1 ha (56 /), while the

:volume of unstable earth produced is relatively small.,

'Deep-COllapqé type (ground'ﬁater‘type)

IWith the depth of 3 - 10 m this type appears on plane -
ot slightly couvex-shaped gentle slope near ereek head

at the height of over 330 m above sea level Colluvial
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Table 3-1 ° fTable Summarizing Devastation Situation.

Watershed Néme of

ﬁateréhéd' Name of _
Branch Classification

Watershed Name of :
Bagic Clagsification

' Grand Classification t Panpanga Riv, t Carranglan Riv, ¢ Bunga Riv,

Date of Investigation : OQct. 10, 1977 ~ Person in .
. Charge t  Forest Civil Engineering
Consultants Foundation
3 Lend slide . _._Spet.:lal Bare - Hild B El@ £ § - Facilities for © Poraat condition Fores( road 8
] . : - : land alide B Jdand ereek ) g b XL u 1y . Edgy work hw ] &) "—‘3
% g w“ w w 3 Jan o3 4 9w erl . g = § . ] b or-la‘.
9@ b - : Oﬁw : -le ° & L84 uiil J8a |ws B4 S¥93{ % gy ? g i 3 §uk
5 IR 2 15 At | 4 e |uige <58 48 [dh,.| 2482 d < lgce ¢ 4 i T [ 2BL | woee
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 3-2-2-3

Eﬁdeposit fills eregk and makes pools in places._'On"the
_;upper palt of rhe deposit there are many tensile cracke

“and on. the ]ower part, compressive cracks. The cause

of this kind of slide is the rise of pore water pressure_

in clayey layez between Tertiary 11t rock and diluvium
”'conglomerate. Many of these slldes occured under the .
' rain in May 1976 It would be natural thaL most Slides '

"happened at the time of the maximum in continued rain.

. A large quantity of deposits have Stlll filled cxeeks.
Bu;rphey‘are in danger_of flowing_ouglunoer next heavy
rain in the form;oﬁ mud and. stone flow.. It_is:necessarf
.;o“boild check dams and walls to preventlphe:ootflow of
theseddeposits‘at’earliest,copvenience.

~In Béyabagnwateréhed‘therezare 14 (15°%) slides of this
typéfarea being 6.4 hé-(&&‘%ig~ Mejority of%dengerous

“unistable depositS'beiongjto this type..

‘Actual situation and feature of wild creek -

Devaetation of creek is caused by unstable deposit and

vertical and lateral etosion (deepening and w1dening) " Mud

:~and stone flow produced under heavy rain is the most dis-~

agterous event. Creeks under survey are on conglomerate and

'sandnstone base, having double sections. On both sides of

creeks there lie dlluvium deposits or terraces 30 ~ 40 m

-'wide ‘Between deposits or terracés creeks run meanderjng.

Creek beds are occupied by relatively hard " conglomerate,

sandstone, ete,

Creek bed slopes are 2~3 A. ‘Along creek sides there grow
dense jungles of Iarge trees. Theee green Beies'are'vefy
'effective for flood control | - |

. .. As mentioned before deposits produced under 19?6 ‘rain are

, seen_in:cteeke of 1st order ncar creek heads. They have

not comedown to creeks of 2ud order. Erosion control work

_should be catried.oet.to.sqop the former, Besides, if

3neceesary,_cheok dams 1in creekstof_de.orqer are‘;o'be~_
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planned for preﬁeﬁtion of creek deepening and sediment out
fluw. ' Lo R a

3Lgud bocial economic feature

L Thie project le originally taken up in connection with Pantabangan
_‘daﬁ.ﬂ The ddm wag completed in 1974 with the aid of circulating medium
_ capital of The WOrld Bank. This is a multiple dam having capability
'of 1rrigating 61 000 ha paddy fleld in the central plane of Luzon,
“”generating 200, 000 KW electric power and flood ‘dontrol, The maximum
'ponding area 'is 8 000 ha. Watershed area is about 100 000 ha, 55,000 ha
“of which 18 occupled by hilly wild area called "Kogon Land". This
'area has been paid much attention from the standpoint of land
conservation, ~But in May 1976 this area siiffered serious devastation
tunder extraocrdinary heavy rain,: Urgent problem wag proposed for
- maintenance of dam: function and prevention-of'disaeter. In the area
upstream of dam there are many. communities, Carranglan, Bonga, Bunga,
etc, together with crop fields. Farmers having lost their lands by
.dam establiehment moved to 1akeslde_areas and are 1iving on farming
and ‘grazing. New_cemmunities are scattered on_dlluvlum_erea along |

“Toban Creek

Since. the dam has storage capacity of wore thaw a billion m3 its
silting-up might not be today's problem. MNowever, it is true that
silting has begun from shallow portion along circumference of the lake
and 1t gradually proceeds towerd the center, Even.small amount of

. sllt may glve considerably large effects on water utdlization and
electriefpowerrgeneration.t One of.the problem’s is that the circum-
ferential area especilally Carranglan city and farmsushould Be pald
special attention._ Another problem is labour material, transportation
land communicatlon related to the model eroeion cont101 work. As regards
labour sufficient supply may be expected from Carranglan town having

: 4,000 people located within 10 km and from scattered nelghboriug farmer
families. ‘But 1t must be woted that thése people have had no experience
on érosion control work. COnetructiOn material cohcern -is as follows:

”.Cement, timber, ete, can be obtained at Manilay Steel is supplied
'mostly from Japan"Concrete aggregate can be’ collected 1n the vieinity
of working field. ‘Main transportation is by ‘trock fiom Manila.
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Access.réadﬂsetwéen*prefébtufal road and workiig dpot 16 bullt by
-'Pliiliﬁpines*éide.; Model’ erogion: eontrol ! ot’kxwill be- greatly affected
by the: progtess of this road corxstruction, This 18 very’ 1mportant
"‘point~fornthe,workqin rainy aeagonau : : '
"Pfoblém*df'60mmuﬁication,-hygiénegfetc.iﬁé#uhéﬁééiééd by closge
‘connection with ‘adiintstrative agenvy; ‘distfice: forest offfce and
" JICA in the region. ~Thérﬁ*is'a clinic.atﬁached‘toﬁﬂlﬁ at” Lake - o
Pantabangan ahd a hospital in San Jose City {20 km towards Manila).

3-3. Basic Design of Model Erosion Control WOrk ete.

3—3—1. Model ercsion control work

The work is classified into two categories- the one is the

work related to creek gauging dam and the other is that to hillside

restoring;work

3#3~1#i."w0rk related to ereek gadging dam
The aim of creekféa&ging'is to find forest influences (of
- tropical forest) upon (lowering of)-fl&dd discharge especially
flood péak_ watey rasoutce conservation, drought mitigation
and erosion control. Gauging sites arve. selected at the
entrances of two watersheds in order to compare the above-
ﬁentibned‘functidns of two watefshéds. -One.is Bayabas creck,
covering 108 ha, where model érésion control work and
ofdinéry_erosidn‘contrOI work -are.carried out, while the
other watershed covers 203 ha,  Both watersheds are hilly
: 1ands-0f Tertiary and diluvium (of Quarteruary)zformqtion
'being covered with dense. Samon and Cogon'growth. The
“features and happenings in these watersheds were already
explained. As already stated, how will the situation of
: 'rUnoff—aﬁd;sediméﬁt charige wicth the;progress.of grosion
‘control work ‘and the improvement of forest condition is the

object of creek gauging.

Annual rainfall averages 2,042 mm,.95 % of which falls in the
" .period ranging May .~ November, ~In the period ranging.
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3-3-1-2,

Decémber -~Apr11 4n-dry season we have -1ittle rain, . -
iExtrene valugs of ‘rainfall are~a1ready explained: .- In planning
‘ereek gauging eqdipﬁehts,under.natural_éondihiqn above -

mantioned the following: Ltems should-be.takenvinto-deliberate

consideration, . ' '

(1) * In order to obtain precise. runoff .data make water storvage
‘capécity of dam large as possible and give outlet ample
‘gize,

(2} For precise data of droughty runoff give double section
outlet and add triangulal notch of steel

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

3 months) for water level measurement.

{(#) Make steel dam at proper sité upstream of gauging dam
" for prevention of dat siltation and for periodical

measurement of flowout wmud and sand as well.

(5} Set selfnféqo:ding rain gauge at proper site néar‘by.

(6} Design gauging dam so that it wmay act to check mud and

sand.

Check dém and hillside‘restéring_work

In the area where model. erosion control work is to be carried

- out much deposits fill up creeks (0 order)., They are in

_ danger of converting into mud and stone flow under next heavy

rain: and exténding the size of devastation, The counter-
measure 1s stummarized as follows: . The :first step is to build

check dam at the point where collapsed slope faces of creek,

Then the dam not only stabilizes creek as well as unset
deposit but also prevents tlie extenslon of devastation on
-glde slopes. Next'step 1s greening work on Side slopes of

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

under careful observation of transition of cereek condition

after work.

- The above measure ig .very effective toithe work at the foot

- of ¢calluvial deposit near stream head. There in most cases
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.iuhillside greening ie accomplished by relatively simple work.

%large scelc.

‘site should be 1nteneive1y promoted.

;In the area. we. surveyed there are many collapsed sites of

Consideting the carly invasion of graminaceoue

' plants peculiar to tropical region iL is suggested that for
the time being the work of stabilizing the' foot of ccllapsed‘

Though check dam is
most efficient in such case the group of wire basket dams

is Very effective.

,It is also economical because the boulders 1n the basket

can be collected in the working field ' It must be noted that

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

kinds of work ave designed for the purpose of imstructioun.

The kind of work, its object and fuhetied'will be shown below.

Table 3-2 Object and Functlen of Works

Ttem ‘Structure Volune Object and Punction .
{Steam works) '
No, 1 : Y Concrete’ 653.7 m3 ‘Tracing survey ou-effect of
Gauging dam Height : forest conservation in tropical
E 6.0 m region and prevention of wash~
Length out sediment (in Bayabas creek,
T 43,0 w area : 100 ha) By setting
AR -raingauge carry out measurement
and analysis of relation
between £lood and droughty
discharge,
SLorage eapacity 12 »000 m3
No. 1 Sub~dam Concrete - 91,8 m3 Prevention ef scouring of
Helght : front yard of No. 1 dam.
2,0m
Length :
36,0 m
No. 2 , _ o
© Steel dam Buttress Steel : Prevention of wash-out sediuent,
' o “Hedght ~ 25.6 ton| esp. control of gauging dam
4.0 m - Conecrete: 'sil¥ation. Control of the
Lenigth @ 265.6 m3 decrease of storage capacity.
61.0 m Measurement of wash-out
‘gediment’ for the purpose of
‘studying the effect of forest
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“Objéet 'dnd Function

Cltem o - Structere © | Volume
congervation work upbn”éédime;;ﬁ
. | -wash-out.. . Storage capacity
15, ooo m3. _
No, 3 Dam . Concrete - 522.0 m3_ Control of creek,deepening
' Helght and slope base fixatlou.
55 me Stabllized sediment 15,000 m3.
. Length
45.5 m
Mo. 4 - 8 Dams Concrete 1,150.0 m3 The same as above.
S Height : | stabilized sediment 8,000 m3,
5,0 m_ S , :
Length :
30:0 m
Mo. 9 Dam Concrate 235.67 m3 The same as above. '
. Hedght : Stabilized sediment 3,200 m3.
4,0 m
Length 3
32,5 m
" No. 10 Dam Concrete 168.95 m3 | The same as No. 1 dam, but
Height ! located at- the entrance of
4,5 m Ororo creek without hiliside
Length @ . work. For the purpose of
17.0 m comparison with Mo, 1 dam.
: Storage capacity 1,500 m3..
. No. 11 ‘Buttress | Steel : The aame as No. 2 dam.
Steel dam Height 9.05 ton | Periodical measurement of
5.0 m Concrete ; | wash-out sediment for the
. Length : 0 115.9 m3 purpose of comparison with
21.0 m Bayabas creek. :
(H1llside works) L . o S S
Concrete wall Helght : Length : Stabilizing the slope and
2.0 m. 200 m " fixing the base of greening
Crown : works. .
Wideh
0.3 m
Slope
0.3, 0
© 8teel fence Hedght & . 282 m. The same as above. Located
‘ : 09 m Lo ~ on deep colluvial deposit.,
Embedded
Length & -
L5 m
Pitch ¢
2c 35 m
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Item © Structure Volume
AR : _ 7 — T
Wire basket Height 80.0m
S L0 wme Basket
Width ¢ 0.5 m, .
1.2 m 2 storied,
B Stone filling
Channel  Flume pipe 50,0 m-
50¢cim x 32 cm
With sod
chiannel
Channel Sod 100.0 n
Arc~shaped
arc lengtht
1L.0m
Depth :
0.3 m
Simple step Cogon 2,000 m .
Step S
Width
0.5 m
virtical
Helght @
1.5 m
Simple step Green belt | 2,000 m
Mat covering Width : -1,600.0 2
1w '
Siope frame . Wooden | 1,400.0 m?
frame bar
l1x1lIm
Seed-éhooﬁing : 2,800 m2
Grading Cutting 6,300 m3
paving :

Crading

Objeet and Function

The ame as above. |, Rich in
flexdbility and stability and
economical o

Located in hillsidéi&epréséion
suffering erosion under heavy
rain, G "

Paved with Copon or Samon
sod sheet for soll erosion
control. '

Véf9=p6p01ar'work having the

nature of soll preparation.

Gy ac step cutting
Cogon stock plarnting.

Green belt (mat 10 cm wide,

50 cm long, 1°'cm thick
together with seed and
fertillzer). Placed between
Cogon simple step works.

Rice straw set by peg, help
seed germinacion, prevent
gall erosion,

Wooden frame set on collapsed
site (original ground), place
greening bag (seed and ferti-
iizer in it) between frame
bars.

Use mixture of water and

covering chemical together
with seed and fertilizer.
Widely used on road side
slope.

Carried out on the upper

part of collapsed slope to

make stable gradient (about
80 - 70 %),
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3~3-2. - Acooss tead . . _
This road is necessary for transportation of working materials,
equipments and 1abors on establishment of model erosion conLrol works .
and also tn uso ‘as traffic road Ior tracing of gauging test and training

of forest ¢onservation, etc.

Therefore it should be built ‘before starting of. model erosion
control works by Philippines in conformity with: official proceodiug
(0ct., 21, 19773, AL, practice of basic design we think that the &ides
of faeulty. and economy are. Important, and ‘make effort selection of
route, structurefand.standard to be—proper..' |

Before the fact surveyed several routes. And finally we selected

. the route to be shown located map as a result of preliminary and

actunal survey.

The route starts from a point on the prefectual road 1 7 km

south ‘west’ of the site where the Main Building of Trainlng Centor is to
‘be establishéd and comes to the end of centor in model erosion oontrol

works, 54th forest,
The attention about selection of route is paid to the Eollowlngs.
B Lessen the length and smooth the route,

% From the standpoint of balancing of cutting and banking,

consider the use of both plus and minus slopes.

* Avoid the youte passing through steep slopes and land-slide
sites.
%  Review competitive youtes.

From the'seotionfbetween'starting poinf and up to.aooot 2,3 km
it passes on compartively flat ridgo. And theo'it leaves away from
ridge, passes through steep slope and at the site 3.0 km from the
starting point rins down the left bank of Toban creek.’ Then passes '
along it the deposit, At the narrvow place (4,015 m) crossing over
Taban creek"ootérs the watershed area withinﬂororo'créek"climbs
obliquely steep slopes, passes the boundary ridge between Ororo area
and Bayabas area and comes to the end (6,160 ). Crossing over Toban'

¢reek, there are generally steep topography with ups and downs.



: Accordingly, it needs many walls and channels, - Andhthén it will be a

“difficult conSCruction. s

Wgeh ¢ fotal 6.0 m, Bffective 3.0m
Vertical Curve | t Haximum 12 4
:Rd&iys_of Curve o B _.M;ﬁjmum_ls_m

Ashéffésult.of'thé above, 12 ton truck can pass, “ Considering local
“climate and'soil condition atibractice of ‘basic design, we adopt”
ptoper grading slope for balancing of cutting and banking, And- then
we plan scd tamping of Cogon and ‘Samon on- the banking faces and |
gregning wo;ks of_seeding shooting on the cutting face,

To cut 'down.a price of ﬁhe.consttUQtion-we-adapt many wire basket
“wall, But we plan also concrete walls as.occasién calls, We take-
caie draiﬁing of'sféép slope for trbpical squall and we adopt hume
- pipes (ﬁ 40 cm) or corrugated pipes (¢ 60 cm = 120 em) in proportion
- to catchment aveas, The. span of bridge 1s 14 m. snd upper construction

is H.B.B. but this is possible to change P.S. concrete.

We plan use. of dozer (12 t) on earth work and blasting operations
-by dynamite on soft rock works. But it is also possible cutting by
backhoe, etd, o ' '
T It is ﬁeceééafy to pfacticé subsurface éxploratioh'at'the step

of practical design. Totaling of work is as follbws:

The earth works

rEarth cutting : e '-'33,544 m3
Soft rock cutting _ o - 13,051 m3
Banking . L 2,272 m3.'
Sod tamping _ A lE,O??_mz
- { Slope greening o | _ 'i 19,669 m2
Itémsl;H Gravel pavingu ) . | ‘ 3?6?9_m3 ‘
| | Route clearing . . 6,132 m.
Wire baqket | _ R , o 324 pleces .. .
Concrete wall _ | i | ‘ | .._ _  | ,515.m3u
kFrame :._ , ‘ -; L - . _;. o 1,257 m2:§
Earth éxcavation . o “ 645 m3
L soft rock excavation | 251 md




The channel

-Inlel: e B e R .31 pleces

Y .'Hume pipe ¢ 40.mm R e ‘._-]..03.-pieces
Itemsj,% ‘CO;:,_rugated pipe $, 60 wm 28T n
| Corrugated pipe 4 }Qo_mm=_.- : _ 12w
-Corrugated ﬁiﬁe ¢ 126wmm . o e 25 m
The bridge | '
rH B. B, upper construction | | ; 13;3 ton
{steel) ‘ : o - :
Construction cost - S : a complete set
(truck-crane) ' _
Seaffold © . 3wl
Items = Painting - _ ' poo _ "a complete.set
| Abutmént concrete’ o - 55 wd.
Frame . . . 130 w2

| soft rock excavation . . . . . . . 101w

3-4. Individual Explanation
3-4-1. Idea of design 'of model erosion control work
3-4-1-1, Se}ection of kind and practice of werk

Model Frosion Control Work arranges standard kinds and
practices for instruction in forest conservation traiuing
planned in Philippines. It wmight seem non-practical from
economlcal view poilnt., But this 1s the first field practice
of standard _erosion coutrol work in this country and it has
an important meaning to be the index for future forest

‘congervation practice.
By the way in Shiéa prefecture Japan a check dam buillt by
Drehk, Dutch engineer, at the beginning of the 20th
Centrury hasﬁsurﬁived till toaay and 1s paid special attention
as a model work. o '
Considering the value of model work it is planned to use
up~toﬂdate materials such as concrete, steel, etc, having
high stability and durability. On' the other hand, from
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3-4-1-2,

'practical standpoint our plan adOpte economical and ‘effective
_ way of carrying out work fitting to topography, geology and
‘other natural conditions of the working f1eld. ‘Thus stable
fohd,dufébio materialsISUCh 44 concrete and steel are vsed in

stream work, while relatively sinple mieasuies such as wire

“basket, ‘Fence, wooden’fraﬁe,“Cogbn'step“work” mat covering

and seed shooting are vged in hillside restoring and greening

work except partial retaining wall and fence, -

Stability condition of structure
1y Flood'rpnoff {discharge)

Since tooord of hourly rainfall has not béen adjusted,
the data of 180 mm/hr by hearing is used.  The maximum

discharge is computed by rational formula,

If watershed area is_coﬁsidered we have to use rain
amount 1n 20 minutes'for'Bayabaé'watérshed and that in
20 minutes for Ororo watevshed. But as special co-
efficient of 20 ~ 30 minute rainfall for probable

hourly rainfall is not yet definite, the above mentioned
hearing data 180 mm/hr is adopted and ample.size is

given to outlet cross- -gection of gauging dam.

Maximum discharge formula
Qmax = ¢. 2778 ¥ fxr x A

Where

Omax ' : Maximum discharge m3/sec
R Runoff:coofficiéhf.d.ol.n

r ¢ Maximum houﬁly.rainfall-lao i
AL Hatcrshed-orea Y

Bayabas watershed

Qmax =0,2778 x 0.6 x 180 ® 1,08 = 32 m3/sec
(¥md)

Ororo watetshed

Qmax = 0, 2773 x 0.6 x 180 x 2, 03 = 61 m3lsec
' (Km2)



S (2).

{3)

(4)

* Shape -of outlet ana'dlschargew" RRE

‘No. 1 Gauglng dam (Bayabas Creek)
"ﬁécéangie : diséhérgé“cdﬁﬁﬁted by contyracted welx
formala.

Q=177 Bxp¥2

‘where

Qwi: .Aiigéabié mé#imum d1§chéfge m3/sec
B :__Outlet_width Sl m

h 1 Outlet height - Lim
Q= 1.77 x 15 x 1.53/2 = 48 n3/sec.

Because 48 m3 > 32 w3, we know 1ts safety. To heighten
1ts safety we wake the height 2 m. No. 10 Gauging dam
(Ororo Creek) .

3/2

Q=177 x 10 % 2,5 = 70 m3/sec.

Because 70 m3 > 61 m3, we know 1ts safety. Further,

“gince both sides of dam site conslst of exposed hardrock

overflow in flood time will do no harm to dam.

Other dams : Given trapezoidal shape with 45° sides of
outlet, sizes are computed in the same mamner as applied

to the above mentioned 2 dams.
Broughty discharge

Discharge in dry season 1is very swall being presumed
less than 0.1 m3/sec. For such case it is planued to

add a triangle-shaped noteh to outlet. (I site 80 cﬁ,

- right-angled triangle)

Storage capacity

To oﬁtain precise runoff data 1f is necessary to give
gauging dam such storage capacity that it may make
the-vé10city of approach of ponding water approximateiy

Zero,

Froﬁ the above standpoint the folléwing is planned:



No. 1 Gauging damﬂg: 'Lehgth 43 m;,Height_ﬁ m,
_ | _ Storage capacity 2,000 md.

No, 10 Géuging:dam‘; Length 17 m, Height 4.5 m

' ' Storage capaclty 1,500 m3,
(5) Bearing capacity of base ground
For general use  : Soft-rock BO_;/mz, sand
and gravel layer (Stream bed and original slope)
50 t/m2, sediment layer 10 t/m2.
It is suggestédﬁtha; precise field test be made on

each case,

(6)  Coefficient of friction between structure and ground.
For general use 1 Soft-rock O.Blm 1.0, sand and

gravel layer 0.6.

It is suggested that precise fileld test be made

sounding for determinatlon of N value, etc.
(7) Stable gradien; of slope,
For general.use -3 Cutting slope 40°, banking slope
. 33°,

It is desirable to supplement these'values.by soundiang

practice, éte.
(8) Stability computation, etc.

Computation is made in the following way :

“General ':. by "Standard of Erosion Control
Technique" By Forestry Agency
of Japan.

Concrete structures: by "Table of Cross-section of
Dam and Retaining Wali“ by Forest
Civil Engineering Consultants,

Steel buttress dam, steel fence, and wooden frame are
. dealt with In the mamner specific Lo respective struc-

tures.
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3ebel=3

3"4"‘:1""4 +

Mixk preparatiOﬁ of concrete
Computdtion is made: according to standerd specificapion.

However, it s desirable to carry out. field test of aggxegatee'

and supplement the computed values.

Others

Aggregate and gravel are collected from Toban Creek and

transported by tructor shovel and’ human labor.

.iWorking road 1s planned, asg shown in figure {located map),

to be about 2 Km and- carried out by 2 dozers and: human - labor.
However for praetical design furcher field survey and

designing are desirable,

Ag to bridge over creek H.B.B. is planned.

3-4-2, iSuggestion on model erosion control work practice.

3421

Working order

Considering progress of equipment and 1abour'aﬁd climatic
condition the following plan of work stage is made, (See .
table) '

Though the period from May to October is regarded as ra{ny
season, most rains are caused by Typhoon or of squall type
peculiar to tropical reglon. So it seems that the number of .-
days wholly non-working is very small and considerable amount

of work may be carried out even in rainy season.

Since the mosti progressive workihg’time is later than
September, 1t may be possible to complete whole work by _
presumed period.. However, greening work is desirable to be

carried out imﬁediately before ralny season,
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Practical measures for site and kind of work, etc.

Near the entrance of Toban Creok 13 built a concrete dam
43 m 1ong and 6 m high

This dam playing a role of stream gauging besides sediment
checking, its wings and base are made fatrude into vock of

dam site. 'Moreover water 1eaking is prevented by”grouting_'

“cement milk together with placing water proof plate along

expansion joint. In such a way concrete work ls operated

elaborately to give it high qUaiity.

As regards stability of dam water pressure including over-
flow is used in computation for safety., Further a counter-
dam 2 m high is planned to prevent scouring of front yard of

dam,

Stream gauging dam (No. 10, 17 m lbﬁg;'4;$ m high) to be put
near the entrance of Ororo Creek is designed aftef the

above mentioned dam, But it is a little ibwer thaﬁ the
former becau3e of larger hardness of dam site rock. In
nearest upstream steel dams No. 2 and No. 11 are planned

for the'purpose’qf'éheckihg sedinent as well as measuring
its volume. They are of buttress type uéing H shaped steel.
Gaps between H bars are covered with zinced_expand_metal to

stop sand passing through.

In model work area of Bayabds watershed No. 3 check dam

(ground 5111 type)is planned at the end of the devastated

tributary.of Bayabas main stream. In the creek at the foot
of collapsed slope No. 4 ~ No. 9 small daﬁs are planned to
prevent colluvial sedim&nt from being washéd out as well as

to stabilize the base of collapsed slope.

Planned gxadient of newly built gtream bed above No, 3 dam

is 2 % and those of No. 4 - 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 built on sedimentary layer it is
necessary to Operate sounding to examine dam stability. If

the bearing capacity of base ground is small foundation

" work such as footing should be carried out,



Hillside restoring work is so practised that it may match
the working site condition and at the same time play a role
of displaying the kinds of erosion control work. Thus, the
following plan 1s made,

Concrete wall flume pipe channel sod channel in depression

fof hillside.

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

-of deposit and original ground,

__Slope_greening work .13 as follows

* Seed shooting on gentle slope downward; Mat covering on
the upper part of the former, Gréenbelt_work along the
slopes between Cogon simple step works,

Grading (= 80 %), ,
Simple wooden frame work and soil dressing with sodding

on the upper part of collapsed slope.

3-5. Administration Plan for Model Erosion Control Work

3-5-1. " General 1items

3-5a1~1,

Oﬁjedt of practicé administration

Important point of praniice administraﬁion in contract work

is to make elaborate plan dnd to carry out it in field., 1In
doing ép, the work should be of good quality and able to
attain the object and the practice should be safe and finished

in presumed'pefiod It is also important to lead working

practice so that the contractor may gain reasonable profit,

When the plan execution is determined secondary field survey
should be précticed;énd'éstablished detailed plan for practice

{nstead of the plan having made for the purpose of estima~

‘tion.

In the above process work administrator, having a close

_connection with contractor, should make preciqe and rational

plan by investigating following items besides field survey;



3-5-1-2,

materials, equipments, transport facilitieg, labour supply,

monetary relations, selection of workera leader, etc. He

‘must not forget the understanding between him and sender of

order.,

The success of contract work, excluding the adequacy of
progress control, depends on-selegtion of material, labour,

and subcontractor, and also rationalizdtion of work practice.

Function of practice administration .

This Efunction is classified into ptactiée plan, work progress

.administrétion, quality administration, cost administrationm,

material and equipméﬁt suppiy, equiﬁment maintenance and

safety administration,

 Practlce plan is to determine practlce measures of making

structures according to planning_papers_and drawings, In
other words it is to find out such condition and working
ordexr that expected structures may'be made within presumed

pertod and with minimum expense. Work progress administration

is to determine and control the most rational and economical

progress on the basis of practice plan. Quality administra-
tion 1s to check and guarantee the qualify of structure;
checking should be made constantly by planning specification
including stability check; thus it aims at prevention of
proeducing structures of poﬁr quality, quality cxamination and

disposal of structures of bad quality.

Coat administration {s to adjust expenditure in order to
practice economical work by means 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
right site at right time; purchase, storage, transport and

withdrawal are also included 1u this function..

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

“and installations are fncluded in this function.



Safety administration alms at mostly prevention ‘of labourers'

' misfortunes.

3-5-2, Paper of working order and practice planning

Outline 15 read 1in separate sheets, WNetwork of different works

“1s planned at the stage of practice plamning on the basis of complete

" fleld qurvey
3~5-3, Progresé plan of labour and equipment
:3~5~3-1. Progress plan of labour

.The'aggregate nunber of workers is combuted'és follows:

" EBroslon control work ) ) o -50,?60
(woman inclusive) ‘

Spécial wotrker . 1,218
(guardman inclusive)

?fame Qorker | 1,996
Ordinary worker or assistant 5,744

(woman inclusive)

Workers' leader (head) : 1,310

"Seaffold man ‘ - .91
Masonry - 846
Total 61,947

Since working period is 9 wonths, the average number of

workers: per day is

61,%47 _ .
9 23 300

where 23 1s average number of worklng days per month,

Considering geographical condition and work efficiency
150 workers (about 1/2 of the average, nunber of workers per
day) are made living—in.. As these workers would work extra

hours the required number of workers might be decreased



3-5-3-2,

(90 - 30 %Y. But total amoudt of labour cost doee not change
_QQB to the extr&‘wage.of_living~1n_wbrkets. As a result this

work'is“exﬁeéted té be ‘carried ‘out by 150 living~in vorkers
and 50 - IOO'Iivingéoﬁt workers, -
Owing to the posaibility of s&fficiéntZsupply of workers from

vielinity work progress is computed on the basts of heavy

eqﬁipment‘é‘pfdgress and the number of workers per day can be

adjusted by liviag-out workers.

By taking the above measure we expect to save expense of

equipment, because in this country lease of heavy equipment

4s very high 3.5 times as much as that in Japan.

Progress plan of equipment

Principal equipment to be used 1s shown below. ﬁaily rent

is computed as the sum of the following:
‘Lease stipulated by Contractors Association in Manila
Premivm of used period (purchased 3_yeéré Béfore)
Wages of operator and assistant
Premium of extra use |

Rent of truck is computed by unlt cost of daily contract,

* Backhoe (Crowler type, 0.35m3, 12 ton) 2 chassises

Practical total number of days : 156 days (including
transporting days) -

Using ijec; K excavation, grading, etc.
%  Tractor shovel (Crowler type, 1.3 m3, 12 ps) 1 chassls
‘Practical total number of days : 352 days (including

transporting days)
Using object : aggregate and materials extraction,
transportation
* Dozer (D50P-15). . _ : - 2 chassises

Practical total number of days : 123 days (including
transporting days) S : '

Using object : land readjustment, making road

* Batcher plant 1 chassis
(mixer 0.4 m3, batcherscale with

vibrator 2



_ mixing volume : 29 m3lper‘day)

Practical total nuibéer of days : 127 days (including
transportation, sct and removal days)

‘Using object .: concrete mixing

* Vibrator (flexible type, 38 mm, 4.5 pg) 3 chassis
- Practical total number of days : 123 .days
- Using object :  concrete témping

Details are written on table~5 or design works,

3-5-4. Material plan

Materials in works and it's total are wfittén.bn table-5, amounts

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

3-5-5. Building and repair works plan

Lodges for labour live-in ~ 5.hbuses (502 m2)
Field office, ete. : 2 houses {160.7 m2)

Cement and materials
. storechouses : : 3 houses (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 men x 1/2
270 days x 23/30

= 150 men

18 feet x 60 feet x 5 houses = 502 m2

{inc¢luding cooking and
toilet room)

502 m? o :
= e U o 2
.Pgr 1 mgn - 150 men 3.3 m

% Field office, etc.
24 feet x 36 feet x 2 houses = 160.7 m2

* Storehouses

12 féét‘k Sb:feet % 3 ﬁdusgs = 100,4 m?

- 100 - |
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Table 3-53-1 TOTAL TABLE OF LABORS AND
‘ Ttem e Hitlside S Ifdirect " : . ‘
Laborg™ D@ Horkg . oWorks Works - Tota} ' Note .-
& Materlals ’ - o
Cement 747,72 ¢ 69,65 ¢ 14,83t 832.24 ¢ -
Sand 1,457.9 wl 140.0 md 37,65 m3 1,635,55 m3
Gravel 2,915,8 ml 217.5 m3 52,32 w3 3,185,62 md
Steel 36,65 ¢t 12, 440t ©23,818¢ $0,912¢
Frame ©3,801.9 m? 408,88 m2 196,3 m2 4,407.0 m2
Light 011 9,634.6 % 2,%44,6 % 3,974,2 % C16,553.4. %
Gagoljne 3,466.6 & - 265,24 59,85 & 3,791,65 & |
Epoxide Resin 416 kg ‘ = C L4316 kg
Pozzolan 1,846.7 kg 136,88 kg 36,4 kg 0 .2,019.9 . ki
Concrete Plant "111.7 days 9.4 days 6.2 days " 127.3 days
Vibrator 110,74 8,25 " 4.4 7 123,39 "
Backhoe 146.97 " 8. 24" .70 " 156,41 "
Tractor shovel £3.74 3,58 " 5.0 52,32."
Bulldozer . 42,0 80.67 “ 122.67 "
Grout Mixer & Pymp 4,47 " - : - T YA
. appavent apparent apparent
Scaffold 27,3 m - 366 n3 1,293.3 m3
Elaslite 148.1 m2 24 - m2 - : 1721 w2’
Cut off Wall .. 32 ] - - 32 m
Gas Pipe 910 kg - - 910 kg
Hose 633 m, 100 m 48 m - 681 m,; 100 m
Hemp Bag 223 gheets - - 223 sheets |
‘Miscellaneous _ . - -
Materials

Sub-Total
Brosion Control 22,439.4 men 7,418.7 men 20,909.8 men| 50,759.9 men
Special Worker 1,073.6 " 9.5 ¢ 49,88 " | -1,217.98 "
Frame Worker 1,711,2 " 266.7 " 17.6% " 1,995.57. ©
Asgistant 5,135.4 " 438,1 " 170,92 " 5,744, 42 "
Head : 158,0 " 1,152.45 " 1,316.45 "
Scaffold Han 55.8 " ¥eg " - 90,7 "
Masonty 845,9 *® ! : 845.9 "

Sub-Total 31,419.3 " 8,210.0 22,335.6 " 51,%46,9 "
Hydro-seeder 2,32 days 2.39 days
Wire Dasket 40 pleces 40 pieces
Flume Pipe ) n .50 0w
Graen Belt 4,000  sheets 4,000 sheets
Gravel 7,6 ol 7.6 m3
Slope Frame 1,932,6 m2 1,937.6 m?
Mats 1,400 sheets 1,400 sheets
Shooting Materiais 28 bag 28 bag
Seed 58.5 kg 58.5 kg

400 400

Cogon bundles bund les )
Sods 1,800 sheets 1,800 sheots
Water-hole Pipe 60 n 60 m-
Paines 18.4 kg 18.4 kg
Thinner 1,76 £ i.76 4
Building and Repairs 763 m2 763 w2
Truck Transport 101,1 days 101.1 days
Sundry Expenses a complete seli a complete set

Sub-Total ' : :

Total * 1472
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Table 3-6 MAIN HATERIALS PRE?ARATION PLANNING
ltems Standard ] Amount Preparation Planning
Cement Portland 832.24 ton From Manila to field, truck
40 kg bag transport,
o 7| 1ess than 5 mm T
Sand kKiver in bed 1,635.55 m3 Toban Creek, extraction,
trangportation -under direct
e S — control
less than 40 wm Toban Creek, cxtraction.
transportation under divect
Gravel Rivexr. in bed 3,185.62 w3 control
Steel Ui beam . From Japan to Manfla
§§g : i%? z g’ " :1 truck transportation
125 % 125 x 6,
150 % 150 x 7 i :1(09 47.09 ton
_800 x 300 x 14 x 26
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3-6 Schematic plans and Drawings
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sub dam (concrete)
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3-6-5 No.2 dam (steel)
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3-8-7 No4~8 “dam (concrete)
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sectional plan

front view

3-6-8 No9 dam (concrete)
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‘3-—6~9 No.1 O gauging dam (cqn¢reté)
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