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PREFACE

ERSE In response to the request of the Government of the Republic
of'the Phillpplnes, the Government of Japan has decided to
;rconduct a””asic De51gn Study on’ ‘the Project for Constructing
uBrldges al" ;Rural Roads (Phase '111) and entrusted the study to
“the Japan Internatlonal Coeperetlon Agency (JICA) JICA sent to
“the Phllipplnes a survey ‘team headed by Mr. Michio Okahara,
fChelf, Foundatlon Englneerlng D1v151on, Structure and Bridge
lDepartment Publlc works Research Instltute, Ministry of
fConstruction, from November 19 to Denember 31 1989. :

DR The team exchanged v1ews w1th the off1c1als concerned of the_
iGovernment of the Phillpplnes and conducted a field survey, in
'iReglon III, IV and I ‘area.  After the team returned to Japan,'
*further studles were made.;-Then, 'a mission was sent to the
_Phillppines 1n order to dlscuss the draft report and the present
fireport has been prepared.

_ I hope that thls report w111 serve for the development of
jthe Progect and contrlbute to the promotlon of frlendly relatlons
ﬁ between our two countrles._r;”,

I w;sh to express my 91ncere apprecxatlon to the offl¢1als

concerned of  the Government of the Republlc of the Phlllpplnes
for thelr close cooperatlon extended to the team. '

March, 1990

;é:@y,_mke '

Kensuke Yanagiya
Pre51dent
Japan International Cooperatlon Agency
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SUMMARY

BACKGROUND AND OBJECTIVES OF THE PROJECT

-‘ﬁihe Government of the Phlllpplnes formulated the Medlum Term
' ?hllipplne Development "Plan-.1987-1992 w1th strategic policies
that shall enable the’ economy to recover and sustain respectable
rowth In- order to- achleve such economic target, the
mprovement of traneportatlon facilities in the rural areas is
iven. hlgh prlorlty to promote 1ndustr1al and agrlcultural

roduct1v1ty 1n these areas.

?Some of the brldges 1n the rural areas of the country are already
“old and dllapldated or are. still of temporary timber bridges,
< hlch ere tcok weak to. carry vehlcles {(particularly heavy trucks
:’nd constructlon equlpment) for transportlnq materlals_and
ﬂequlpment for development ‘ Sometlmes, there are no bridges or
fsplllway ‘SO “that- trafflc ‘are. often "closed during rainy season.
hese- m1551ng or” weak brldges diminish the  usefulness of many
9ex1st1ng roads resultlng 1n restrained development of the rural

‘In:line ‘with the national development goal of the country, the
oVernment of the Phlllpplnes, ‘therefore, has drawn up its
evelopment plan with emphasis on the improvement of rural roads,
1th partlcular attention to the replacement of temporary or weak
rldges w1th permanent structures.

‘In- thls context the Government of the Phlllpplnes requested to
‘the" eovernment of Japan for a531stance to replace 58 bridges

: elected natlonw1de, in Auguet 1987

In- response to the request of the Government of the Philippines,
the Government of Japan dec1ded to conduct basic design study and
;entrusted to Japan Internatlonal Cooperatlon Agency who has
'executed the study on- the: project for constructlng bridges -along.
'ural roads in November 1987 and February 1988, Based on the
tudy, the Government of - Japan ‘decided to supply the reqiired
teel materlals for the superstructures of 24 bridges in April
1988 and constructlon of" 10 brldges 1n August 1988 under Japan's
e Grant Ald Prcgram. Named as the Project for Constructing Bridges

.igalong Rural Road, the former have been included under the
f'Progect - Phase I program while the latter vnder its Phase II

ggprogram.




As of March 1990, out of the total 24 bridges programmed undex
Phase I (to be constructed by the Government of the Philippines),
16 have already been completed. and -the remalnlng 8 are - schedule
to be completed before the end of July 1990. On the other hand,
“all the 10 bridges programmed under Phase II have been: completed
by the Government of Japan and are already being- operatlonal

The Government of the Phlllpplnes 1nsp1red by. the favorablen'
impact of the project on the rural- development, has formulated - a
 Five-Year Comprehensive Bridge Reconstructlon Program for_
Secondary Roads in April 1989 and has requested the. Government of
Japan for the implementation of the First Year Program which has
been named  as the Project for Constructing Brldge along Rural

Roads, Phase III

The bridges included under Phase III are all 1ocated:along~major;
rural roads in the Philippines same as those under Phases I and
11 and which are all needed to be replaced urgently due - to: the
improved traffic conditions along rural roads,.that-pfoVides_'
smooth movement of people and goods to contribute to. the socio-
economic development of the influence areas.

Note: Spillway: structures with concrete pipes on. riverbed and
embankment on them : : . :

I¥. PROPOSED BRIDGES

The Five-Year Comprehensive Brldge Reconstructlon Program along
Secondary Roads aims to replace 264 bridges scattered in the
whole country. Under the program, the country is divided. into 5
blocks, among which Region III, IV and part of I fall in the area
of the first vyear. :

In line with this plan, the Government of_the?PhiLippines
requested the replacement of 57 bridges in Region - IITI, IV and
part of I under the first year'of The-Fivngear PIOgram;' '

The Government of the Phlllpplnes clae81f1ed the proposed 57
bridges into two groups, Group 1; 32 brldges and Group:2; 25
bridges. Bridges classified under. Group 1 are those Wthh the
Government of the Philippines can undertake . de51gn,and
construction while those under. Group 2 are those to be
undertaken by the Japanese side to undertake de51gn and
construction.
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Listed beiow is the number 6f bridges for each group in the Five-
Year Comprehen51ve Bridge Reconstruction Program along Secondary
“Roads.

._,_._._.__._..__._.,___.‘..u_.___—_..._-.'.___—-—.-.- L e R R L )

-~ Numbex of Bridges  Number of Bridges

for Group 1 : for Group 2 ~ Total
st year 30 25 55
2nd year 31 38 69
3rd year. 20 30 50
4th yeaxr’ 20 30 50
5th year 21 19 40
Total 122 142 264
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III BRIEF DESCRIPTION OF PHASE I1I BRIDGES

Of ‘the” b? brldgs proposed under Phase III the Study Team
has selected 37 brldges approprlate for Japan Grant Aid
Program. ‘Selection was made based on the data prepared by
the Government of the ?hlllpplnes prlor to the field survey

" of the’ Study Team, taklng 1nto consideration the urgency in
brldge replacement : population in influence areas, access
condition between project sites and population centers, and
future improvement plan of prject roads. The selected 37
bridges were subjected to basic design study.

The reasons for excluding the 20 bridges are as follows:
o Long length and:involves high construction : 9 bridges
cost due to flooded area, with impact bridge

reconstruction considered relatively small

6 bridges

o

o Have minor damages and are still operational

o . Access road is in bad condition so that tran- 2 bridges
sportation of construction eguipment and

materials considered difficult

© Being used only‘by pedestrian with replacement : 2 bridges
not urgently required

o Bridges under construction which the Government: 1 bridge
of the Philippines requested to withdraw

iii



The selected 37 brxdges for Phase III were lelded 1nto two
'groups, Group 1; 27 brldges and Group 2% 10 brldges."'

Group . 1 Brldges are deflned as: -those w1th short length and
which can easily be designed:- and involves- erect10n of steel
girders., Therefore, the Govarnment of- Japan: llmlteé the.
grant only for- the supply of steel materlals required for

the bridges.

 Group 2 Brldges, on the other hand, are deflned as: those'

that the required ‘level of engineering is. relatlvely hlgh
'beoauSe of (1) erection of steel girders’ in valleY. (2) long
span, {:3) requlrement of temporary: cofferdam for
construction of pler'ln rlver and  (4)" nece551ty of
 geolog1ca1 investigation’ 1nclud1ng boring" for determlnatlon
of bridge foundatlon and - topographlcal survey due . to under.
related topography, Therefore, the Government of - Japan”
extend the grant no.only for the supply of steel materlal,
but also detalled engineering and construction. o

The number of brldges and brldge length selected for Group 1
. and 2 by province and region are shown in the follow1ng

table.

iv



'_ Nﬁmbgfiof Selected Bridge by Province and Region

NOTE - Pigures in ( ) proposed number and leaglh of bridges
" Rigures without (. ) selected nember and Tength OF bridges

| 4 _{:;_-:_o,u}p il Group-2 .. CTOoTAL
Geglot Province 'Vﬂ'u'r'n:h'e_r gi_B‘r:_i_"dg'gls_"r_1;d_g'e_.'_i,erngnjh(m)_ taaber of Bridgebridgs Lengh (o) Number ol B}idgela}'ia_ge Lengh {a)
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The main features of Group 1 and 2 are as follows:

Group 1 Bridges "_ _G:oub Z-Bridges
Total No. R S . . N
of Bridges 27 g S 10
Total Length T | T
785 SER 541

of Bridges {m)

Length of
of Span (m)

15,18,21,22,23,24 f15 18,20, 22 23, 24,.:
S '_26 30,32

Nunmber of

.One span - 16 Br. ;Tﬁ6?Spah7'

1
o
Py

Spans _
.Two Span -.11-Br.  .Three Span - 2 Br,
e e .Four Span - ‘Br.
38 Spans 27 Br. .Five: Span -1 By,
‘27_spans 10 Br.
Width of ST
Bridges (m) Total Wlﬁth 8.32 o o
.Roadway = 3.35 m x 2 Lanes
.Sidewalk = 0.42 m x Z_Lanes
Type of _ '3, : ' _ .
Superstructures .H-Beam Composite = .H-Beam composite
Girder - 27 Br. Girder: - 7 ‘Br.
. LBuilt-up Steel
Girder ~ 3 Br.
Type of _ : : ' ;
Substructures ‘Abutments: T-Type Abutments
' - {Spread or Pile)
Piers: Column-Type Piers
(Spread or Pile} -
Cofferdams o ' -
Earth ' Steel Sheet Pile
Cofferdams . Cofferdam
Approach

roads {(m)

Roadways 3.35 m x 2 Lanes
Shoulders 1.0 x 2 Lanes :
Portland Cement Concrete Pavement
Asphalt concrete Pavement L

River Bank
Protection

Grouted Riprap
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" IV. Scope of Both.vaernments
(1) —Scope'df'the'Governmént of Japan
.Japan Grant Aid w1ll be extended to the construction of

bridges, related structures and approach roads,
including the supply of steel materials, as follows:

t e e oh Gk L b S T R M M Wy T Ty e R e R Sk W e DY WS A e ey A e e NS e e e R R e A e e e A R b o e

Group 1 Grouplz
Bridaes - Bridges
1) Supply of ‘Steel Materlals '

JH- Beams and Others (t) 1,010 527
.Built-up Steel and Others (t) - 348
.Steel Sheet Piles and Others (t} - 258
;Steel Railings and Posts for _

Bridge Approaches (m) . 1,836 680

2} Construction of Structures
.Deck Slabs and Bridges (m?) - 5,444
.Abutments {each) - 20
.Piers - (each} - 17
Concrete Plpes {m) _ - 4,134

: ' 2 : " {314 each)

.River Bank Protection (m*®) - 4,741

3) Construction of Approach Roads (m) - 2,434

B s i R R I et el ok e i T p——
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{2) Scope of the Government of_the ﬁhilippiﬁaé

......a—-._.-..-...«.-...-.—.-.;-._.......___.._--...-.—-.o--—-.-u.__.._._._.,-....m.....--...--——.—-_---.--—-....--—....__“_._........,....

Group 1 Group 2

- Construction of structures . ' '
.Abutments o  {each) B R
.Piers {each) : M -
Concrete Pipes (m) 6,560 - -

' ' (656) each
Rlver Eank protectlons (m } 10 125 e -
- Constructlon of Approach roads {m)- 405 -
-  Delivery of Steel Materlals and : S

Erection S A 0,010 ' -

.n--_...-..-...._,_.....-.._-._.........-._..__n......._..__—.-......_..-.-_...-....___,_.-.--..._---...—-....'_..n..—_.-_...,._...._._......

.Acquiring the right of way.

.Demolishing obstacles 1nc1udlng houses '
.Providing the necessary land area for the works
.Maintenance of the transportation roads - '
.Repairing the old brldges along transportatlon Road

V. Project Cost for the Pro;ect

The. project cost necessary to the prOjéCf.fbr-théIGOVernmeht
of the Philippines was roughly estimated.

Scope of the_vaerﬁment of the Philippihes'”

et —— e —m e A 4 e T A e =y G e = TLL TR T W P ¢ e Sk Sk o iy WL ol S 3 ) ek G W P = P e e e ot o e e

Group 1 Bridges : Group 2 Bridges
.Construction Cost of Substructure .Cost for Rehabllltatlon of
and App:oach Road Roads and Brldges Leadlng :
.Domestic Transportation Cost of Project Sites '
Steel Materials and Cost .Cost for Road Malntenance
of Erection Works - ' .Cost for Land_Acqu;sitlon
.Miscellaneous Expenses and House Demolition

.Cost for Necessary Land for |
Construction Works '

Total 490 Million Yen 40 Million Yen

~wviid



VI; Construction Schedule
. 'The cdnstruction.schédﬁle;is tentatively programmed as follows:

[P I e T PP IE SR A I R Ll o T p————— A e

Group 1 Bridges Group 2 Bridges
.. ‘Japanj:Steel Material Japan; Steel
: S o-Supply’ : Material
Philippines: - and
" Construction Construction
o Detailed.DeSign ) 3.5 Months . 3.0 Months
. Tendering - 5.0 Months 2.0 Months

.. Construction : 12.0 Months - 12.0 Months

VII. Executing Agency

. The executingVagéncyibf thé Government of the Philippines
for the Project is the Department of Public Works and
HighwaYs {DPWH). - The Bureaus of Design, Construction and
Maintenance, and Regional Offices of the DPWH are also
‘responsible for their corresponding activities.

'.{1) " Group 1 Bridges

1) Bureau of Design: Design and Cost Estimates

. Design:and-cost-estimates of substructures
. - Transportation of steel materials (from designated
“port to - bridge sites) and cost estimates of

temporary facilities

. Design and cost estimates of slabs and walls and
others. -~ - : '

. Design and cost estimates of drainage system,
culvert and others

. DeSign and cost estimates of river bank protection

. Design and cost estimates of bridge approaches road

»_2}~ Bureau_¢f Construction: Tendering
'« Drawing up contract document of construction cost,

.specifications, prequalification and so on
. Implementation of tendering

ix



VIII.

(1)

3) Bureau of Maintenance; Maintenance

Rehabilitation and. Meihtenance efxtranspOrtetion
roads and brldgea for steel materials. to bridge

sites

4) R@ﬁanLOfﬂMES:_Supervisiqn, direction and
' supervision of construction for
the project each region

(2) rGroup 2 Brldges

De31gn and constructlon supervision w1ll be executed by
a Japanese consultant. R

The four (4) Executive Bureaus are tceheve"discuesiods
‘and to contact and coordinate with the Japanese”
Consultant in order to complete the Project.

CONCLUSION AND RECOMMENDATIONS -
Conclusion

The Governeent of the Republic of the Philippines . has giﬁeh
high priority to the improvement of rural’ roads (farm to
martket roads) in the hlghway sector of the Development
Plan. : T -

In line with this policy, the Government of the ‘Philippines.
has formulated a Five-Year Comprehensive Bridge_
Reconstruction Program for Secondary Roads. The Program
basically calls for the repldcement: of old- and dllapldated.
bridges along secondary roads with permanent structures with
the aim of promoting development and to. sustaln economic.
growth in the rural areas.

The Program which will ensure safe ‘and effiéientftransport
of people and agricultﬁral'produCts in the rural areas
throughout the dry and wet seasons is expected to have a
considerable 1mpact on the development of the country.
Implementation of this progect therefore under Japan s Grant-
Aid is con51dered justlfled and- approprlate. ' :



{2) 'Recommeﬁdation

From the experience of Phase I and II, some measures
are”coﬁSidereﬁ necessary for the smooth implementation
of the projects under the Program, viz:

1)

'2)

3)

.The establishment of the proper orgénization,
- commitment of technical resources and selection of
‘contractors in the implementation of the projects.

At éresént,_regional offices are responsible for

‘supervising the construction of Phase I bridges.
‘However, it is suggested that the Bureau of

Construction and Bureau of Design of the DPWH
should have greater role and participate more

aggresively in the implementation of the Program.

-For"thé proper implementétion of this Project, DPWH

should commit the necessary number and level of
engineers reguired by the project.

Local'édhtféétbrs'should be carefully selected and

the reasonable construction cost should be

analyzed. Any delay in construction due to changes
in the contractors should be avoided.

A

' The Government of the Philippines should allocate

the necessary budget for implementation of the
project.

Prior to h e commencement of the Project, the
following works should already be completed.

o Acquiéition of right-of-ways

o Démolition of houses
o0 Rental of land for construction works

oxi
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CHAPTER I
INTRODUCTION

In response to the request of the Government of the Philippines,
the Government of Japan decided to conduct the Basic Design Study
_on the Project for Constructing Bridges along Rural Roads {Phase
“IIT) (hereinafter referred at the Phase III Study) and Japan
EInternational Cooperation Agency (hereinafter referred to as
*EICA) dispatched the Basic Design Study Team to the Philippines
sfrom 19th November to 31st December 1989 for a field
ﬁlnvestlgatlon. Through the discussion of a Draft Final Report
fwith the Government of the Philippines, (from 1st to 8th March
©1990), the Pinal Report of Basic Design Study was prepared.

'iThe mission has selected the 37 bridges appropriate to Japan
“Grant Aid among the 57 bridges proposed for Phase III, taking
“into c¢onsideration the  urgency of bridge replacemnent, the

Epopulatlon of the influence area, the access condition between

}Ethe project site and main cities, and the socio-economic impact.

~The mission, further conducted the field investigation, and

?topographical and geotechnical survey of the project area with

'*'ffiqial concern of the Philippine Government {(refer to Appendix

).

' The Minutes of Discussions on the Phase III Study was signed on
~November 28, 1989. (Refer to Appendix 2}.

“The Project involves the construction of new bridge and the
I?replacement of dilapidated bridges along rural roads in the
“region III, IV and a part of I as the first year program of the
" Five-Year Comprehensive Bridge Reconstruction Program along
?Secondary Roads.

iBased on the engineering point of view, the selected 37 bridges
iwere classified into two (2) categories: Group 1; 27 bridges,
gGroup 2; 10 Bridges. Group 1 bridges are defined as that the
. Government of the Philippines can construct with the steel
}materials supplied by the Government of Japan, while Group 2
bridges are those that execution the design and construction is
“'suitable for the Government of Japan.

"The mission carried out the field investigation including
- topographical and geotechnical surveys for 10 bridges of Group 2.

iData'and information collected in the field were further analyzed
~in Japan. As result of the analysis, Final Report of Basic
. Design Study was prepared.
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CHAPTER 2

BACKGROUND OF THE PROJECT

Present Condition of Highways and Bridges

Present Condition of Highways

Of the four (4} transport modes, namely road, rail, sea
and air transport, road transport is dominant in the
Philippines. The road network has been developed rapidly
in the last two (2) decades, and carries 77.7% of
passenger and 46.5% of freight traffic. Almost all intra-

“island transport in the rural areas depends on road

transport. See Table 2.1-1.

TABLE 2.171-1 APPROXIMATE NATIONAL MODAY SPLIT, 1985
{ DOMESTIC TRAFFIC ONLY)

Freight Passenger _
Mode Ton-km Share Passenger-km Share
{Billion) {%) (Billion} {%)
Sea 11.90 (49.4) 5.08 { 8.6)
Road 11.20 (46.5) 46,00 {(77.7)
Rail 0.97 ( 4.0) 3.05 { 5.1)
Air 0.04 ( 0.1) 5.08 { 8.6)

Source: NEDA

As shown in Table 7 of Appendix 9, the Philippines has a
total road length of 157,664 km; of which 17% are
classified as national roads, 18% as provincial roads, 3%
as city roads, 8% as municipal roads and 54% as barangay
roads.

Only 9,555 km (6%) of the roads are made of concrete
surface, 12,552 km (7%) asphalted and the remaining
135,557 km of unpaved surface, consisting of gravel roads
(80%) and earth surface (6%). Most concrete paved

stretches are national roads for a total of 6,180 km ({(or
©65%). Provincial and city roads have approximately 1,363

km {(14%) of concrete pavement, while municipal roads have
2,012.25 km {21%).



(a)

(b}

(c)

(d)

Relatlve to the progected 1985 populatlon, the country has
3 km of road for esvery 1,000 persons.__The reglons w1th
very hlgh road lenqths per thousand populatlon are Reglons
T, 11, IV-B, %X, XI, and. XII,'whlle the regions with very
low road lengths per thousand population are NCR and

Southern Tagalog.

‘The present nighway network is observed to hsve the

following deficiencies:

About'44% of the national-road-nétwork is paved with
concrete or asphalt, but only 14% of total area-rOsS'is

paved..

The condltlon of many roads, espec1a11y barangay (feeder)
and provincial (secondary) roads - and even some: national
road Sections, is pooxr because: of initial low: design
standards relative to traffic volume,'sub standard
construction, inadequate maintenance and damage from over-
loaded vehicles. ' ' -

Missing or weak ‘bridges dlmlnlsh the usefulness of many
eX1st1ng roads, -

Iin some remote areas, access roads connectlng w1th
arterial or major rural roads are SCarcs,

Present Condition of Bridges

The Philippines has a total of 253, 519 1inear meters of
bridge structures 1n 1988, of which 77% are permanent and
23% are temporary. The temporary brldges are Balley with
wooden trestles,_tlmber, ete.

Thess'bridges are dilapidated'ahd'dangeroﬁs'aﬁd‘éré often
closed to traffic, especially during the rainy season.
ThlS 51tuat10n has been regarded as one .of the maln
constraints on development in rural areas. ~

The region w1th Lhe largest percsntage of temporary to
permanent bridge length is Reglon XT (42%),'followed tw
Regions VIII (39%}, CAR {35%) and IV-B (32%). Whlle, the
region w1th the shortest 1ength of temporary brldges ‘is

_NCR with 1%, followed by Regions T (5%}, 111 (7%) and IV A

{12%)} as shown in Table 2.,1-2,



'The deflclen01es of brldges in the rPhilippines are
'observed as follows. '

“Temporary timﬁer,irestle bridge is always damaged by flood
resulting~in frequent repairs of timber parts.
_-Malntpnance cost of the long span temporary brldge is

excessive.-

"Repair work is very expensive and has to be done very
frequently. :

Existing-biidﬁé.is.out of alignment.
CapaC1ty of ex1st1ng brldge may not conform with the live
loads pa551ng over the bridge,. so that heavy eguipment. and

bther heavy cargo trucks cannot cross the bridge safely.

Some of bridgES-ére flooded during rainy seasons resulting
in closure to traffic. ' '
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2 2 ”0utline:6f—Ra1ated Development Plans

(1)

(2)

National Development Plan

The Philippine Government published in January 1987 the
“Medium-Term Philippine Development Plan 1987-1992". The

7plan analyses the cause of the minus economic growth
“starting in late. 1983 and the present conditions, and sets
the new goalq Qf.the_government The principal goal is

tHe restoration of the economy which will lead to the
aileViaﬁiOnfdepoverty{and increase in employment
opportunities. ~(Present unemployment rate : 11.8%; part-
time employment rate : 35.2%). The major economic indexes

'_of'the Philippines are shown in Table 5 of Appendix 9.

The comp051tlon of expenéltureq is shown in Table & of
Appendlx 9.

The main pOlntS'Of the Plan are as follows:
National Development Goals .

The fcllowing;four {4) gbals are addressed. ‘Their
accomplishment - fully ‘depends on economic growth and the

Plan emphasizes that cooperation between the public and

prlvate sectors is- 1ndlspensable.

a) Alleﬁiatiohfdf poverty.

b) Generation of more productive employment.

¢) Promotion of equity and social justice,

d) Attainment of sustainable economic growth,

EconominIndexes for National Development Goal

As*a.target7for economic growth,_an_averagé growth rate of
GNP of 6.8% per annum is expected for the six years from

1987 to 1992, ' An -inflation rate of 7.6% per annum and a

GNP per caplta at. 22,378 pesos ($1097 @, $1=20.4 pesos) in
1992 are alsp forecast. Refer to Table 2.2-1.
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ﬁighway=névolopmentﬁPlan

The'Medium'term'Philippine Development Plan 1987-10892 seto
out the followxng policies and strategles for the highway
sector, as follows.j

“in line with'thé'stress_cn the development of the rural-
‘agrlcultural sector,. increased_emphaSis-Will be given to
the rehabilitation, improvement and expansion. of the
feeéder and secondary network, which consists mainly of
farm-to- market roads. -~ The program seeks to convert these
roads . into’ all—weather transport facilities, These roads
will be underscored partlcularly in economically depressed'
areas with low road den51t1es to spur production. Feeder
and. secondary roads will also be improved in corridors of
" main hlghways which: “have just been or are preogrammed to be
1mproved this w1ll prov1de for a more efficient network
to collect and dlstrlbute trafflc to and from the
hlnterlands -

Rehabllltatlon and 1mprovement of major roads will be
selectlvely carrled out, particularly in sections, as in
Mlndanao and Visayas, that can no longer economically
. ‘serve: ‘the present and 1mmed1ate future ‘traffic volume, and
where transport costs are so - excessively high that they
restrain production\and marketing.

Temporary or weak bridges will be replaced with permanert .
structures. Measures will be introduced to stabilize road
.slopes and embankments and to strengthen pavements to
minimize road disasters and closures. This will be
COmplementéd;bg SChemesr both structural and
nonstructural, to reduce the rate of accidents and to
improve road traffic safety. -

‘Road malntenance act1v1t1es will be reinforced in order to
defer the huge investments in roads, lengthen their useful
lives, reduce transport operatlng costs and minimize
~public - 1nconvenrence. For this purpose, the inspection,
monitoring and accountlng system for malntenance will be
-strengthened -

:Table 2.2-2 1is shown Road Development Plan from 1986 to
1992,
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G .«m‘ﬁi’d

The Pfoject for Constructing Bridges Along Rural Roads
(Phase I) and (Phase II) -

This”project (Phase III) is the continuation of Phase I

and Phase II'and the contents are as following.

The Government of-the'Pﬁilippines'aims to reinforce the

physicdl foundation of the economy to support the overall
dévelopﬁent thrust: of sustained aconomic growth, economic
eff101ency and’ recovery. It seeks to establish and
improve essential transport facilities in rural areas to
increase activities in these areas for greater productlon

- and. to induce direct investment therein.

iﬁ hassbeen-pointed out that'some of the bridges in rural

‘areas are old and temporary wooden bridges which are often

closed to. traffic, especially during the rainy season.
Missing or weak bridges diminish the usefulness of many
ex1st1ng roads, This 51tuat10n ‘has been regarded as one
of the main constralnts on development in rural areas.,

The replaCement of these old temporary and dllapldated

:brldges by: permanent steel structures will ensure fast,

_safe ‘and smooth land transportatlon, which will certalnly

- contribute to the 5001oeconom1c development of these
areas. . : . ‘

The implementation of the_Project is-proposed in line with
the Highway Development Strategy as envisioned in the
Medium-Term Philippine Development Plan 1987-1992.

In the inifial-prdject,ethe Government of the Philippines
“had proposed the replacement of 58 bridges which are old
-and “temporary. The study mission divided these 58 bridges

into Phase I and Phase II in view of the technic reviewing

f_existing“data;

'yPhaSe'iHWere eompoeed'to 24 bridges which were easy to
:construct ‘with . steel . materlals supplied by Japan. Phase

1T -were. composed to 10 bridges that it is suitable to make

-.de51gn and constructlon by Japan. Both of the Government

'4-conc1uded ‘the Exchange Note for Phase I in April 1988 and

- for Phase_II in QOctober 1988. And the Government of Japan

committed the grant aid. Refer to Table 2.,2-3.
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Five Year Comprenhensive Bridge Reconstruction Program
along Secondary Roads

The pfoject for constructing bridges along rural roads
(Phase I and II) was - empha51zed as one of majox p103ects
in highway development plan. ‘Inspired by the effect of
the project, the Government of the Philippine formulated
- the Pive Year Compféhensiﬁe Bridge Reconstruction Program
;tO'QOntinue the projeot‘in'hpril 1989,

" The prlorlty of reglons for 1mplementat10n of the progect
was determlned based on the following 5 criteria and
constructlon convenience.’

f-Populatlon , -

Number of worker-'

Incidence of poverty

Agrlcultural development potentlallty
.Length of temporary brldge

. Cc-0 0 Q-

_ The Flve Year Prograls planned to improve 264 bridges
.throughout ‘the country whlch is divided into 5 blocks.
This study (Phase III) covers Reglon 111, IV and a part of

“Table 2.2-4 shows the priority of reglons and “1gu1e
2 2 1 graphlcally demonstrate its location.
Table 2 2 5 presentq number of bridges to be 1moroved in

'Neach year

1$t year: -Region III, IV and a part of I
2nd yéafi_”Régibn Vv, VI, VII and VIII
3rd year: Region X and XI

i4th year: Region IX and XIT

5th year: ‘Region I, II and CAR

. 0 0 00

;The'Govérnmént'of”the Philippines classified these bridges
_ ;nto two groups, Group 1 which the Government can
'=undertake d851gn (excluding superstructure) and

constructlon, and Group 2 which is considered to be
‘sultable for Japanese side to execute de51gn and
' constructlon. '

- 12 -
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2.3

203‘1

2.3.2

CONTENTS OF THE PROJECT
Background of the Project

Phe Republic of the Phlllpplnes proposed the‘Medium ~Term
Philippine Development 1987-1992 which aims the economic
recovery and its sustained’ growth, In the hlghway sector
of the Development Plan, the pr03ect for oonstructlng
bridges along rural roads (Phase i and II) was given a
high priority. Cognizant with the effect of the progect

the Government of the Philippines formulated the Five-Year
Comprehensive Bridge Reconstructlon Program along

Secondary Roads.

As the flrst year program of the Five- Year Plan,
reconstruction of bridges in Reglon III, IV and ' a. part of
T was reguested to the Government of Japan,. whlch 15 named
as the Project for Constructing Bridges alonq Rural Roads
{(Phase ITII} and subject to the Basic Design Study.. -

Contents of the Project

The project (Phase TII) is the continuation of bridge
reconstructlon program along rural roads under which Phase
I and II were 1mplemented. The Government of the
Philippines requested the Government of Japan ‘the
replacement of 57 bridges in Reglon "ITI, IV and a part of
I, as the first year program of the Five-Year Plan.

The Government of the Philippines classified 57 bridges
into two groups, Group 1 and 2. Group 1 .is defined as
bridge that the reguired level of engineering is
relatively easy for the Philippine side to design and
construct brldges by using steel materials supplied by the
Government of Japan. On the other hand, Group 2 is
defined as bridges that the required level of englneerlng
is relatively high and suitable for the Japanese side to
design and construct, The number of bridges subject to
Group 1 and 2 1s 32 and 25, respectlvely.

In the Orlglnal list of proposed brldges, a total of 55
bridges were listed. Before the arrival of m1531on, the
Government of the Philippines requested to revise ‘the
number of Group 1 bridges from 30 to 32 and alternative of
subject bridges of Group 2. Finally, 57 bridges were
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:adggpted éﬁ.ﬁhé_subject of_the Basic Design Study.
”(Appehdix'Bmd; Original List of Proposed Bridges, Appendix
3-3; Letter of Request for Deletion).
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CHAPTER 3

GENERATI, CONDITIONS OF THE PRGJECT AREA

Project Area

The bridges proposed for the Project (Phase III) are located
in Region III, IV (IV-A and IV-B) and one portion of region
I. (Refer to Figure 2,2-1). They are in Central Luzon
neighboring Metro Manila, small islands, off Central Luson
and on Palawan,

The number of Phase I1I Bridges proposed in each Region and
Province are shown in Table 3.1-1,

TABLE 3.1-1 DISTRIBUTION OF PHASE III BRIDGES

Proposed Bridges
Group Group Total Location of Proposed Bridges
No. 1 No, 2

Pangasinan

Bataan

Bulacan

Pampanga

Neva Ecija

Tarlac

Zambales

No. of Bridges for Region ITI
Cavite

Quezon

Batangas

Aurora

Laguna

Rizal

No. of Bridges for Region IV-2A
Palawan

Romblon

Marinduque

Oriental Mindoro

No. of Bridges for Region IV-B
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No. of Proposed Bridges

The location of each bridge is listed in Table 4.2-5 and
4.2-6 and shown on the location map.



3.2 Socio-Economic Conditions -

(1) Land and Population

The Phlllpplnes con515ts of 7,100 101ands that were forme
by repeated organic movement and volcanic actmvxtles.- Th
islands are divided 1nto the three main groups of Luzon
Visayas and Mlndanao.-_Luzon is the largest 1sland and 1
located furthest north. Mlndanao, the" second larges
island, is located furthest south, Visayas, composed (o}
Samar, Leyte and  other islands, is. 81tuated between Luzo

and Mindanao.

The bridges proposed for the Pro;ect are. 1ocated 1n Centra
Luzon and neighboxrhood small islands and. Palawan Island
The area of the Region is shown below.

Name of Region Area (kmz) Remarks ~q-j-

Region ITII 18,230.8 Central Tmzon’ Island

Region IV-A 19,468.2 Central Luzon- Islan&
o - “Alabat Island

Region IV-B 27,456.0 Marindugue, Tablas,

Palawan: Island

The area of small islands are shown below.

Name of Island Area (km?) Name of Province

Marinduque 959,2 ‘Marindugue:
~ TPablas 677.5 Romblon

Alabat 287.8 Quezon

Palawan 14,896.3 . Palawan

In 1987, the total population of the Philippines was about:
‘57 million with an average den51ty of 190 g persons pe
square kilometer, .

Name of Region . Population Average Uénilty
' (person) - . (person/km
I1T- ' 5,720,409 3142
IV-A 5,186,197 3075
IV"'B . 1 ’692’387 - . 61 0.6 S
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- Nature -

The Philippines is located in the tropics. The climate is
affected by its geographical location and the different wind
.sYstems*thathreVails,dver'the area. The condition of the
‘climate has been .described- in terms of the characteristics
. 6f the diétribution-of rainfall received in a locality
- ‘during different months of the year. There are four climate
B types in the Phiiippines. (Refer to Fiqure 1 of Appendix 9)

1) CJ'J.:_i.n“lat:_e=

Given thé fact-that'temperature differences in the

Philippiﬁes are very small, while rainfall variations
are large, climate is classified into four (4) types
‘based. solely on rainfall characteristics.

-a) First'Type : There are two pronounced seasons:

dry from November to April and wet

for the rest of the year. The

section between Sta. Rita and Sta.

Fe in the North Study Section and

the section between Calamba and

Sarjiaya in the South Study Section
o are of this type. '

The locations more than half of
the 37 bridges it ‘belong to this
tvype excluding the bridges of
03.04 and 03.06 for Group I and
of 03.13, 04.07a, 04.07b and
04.10b-2 for Group II. '

~ b) Second Type : There is no dry season,and the
' ' maximum rain period is from
November to January. The section
from Pagbilao to Calauwag in the
South - Study BSection belongs to

this type.

The locations of 04.04a and 04.06a

for Group I, and 04,07a and 04.07b
belong to this type.

- 20 -



2)

3)

¢) Third Type . The seasons are not :very
pronounced: 'relatlvely dry from
November to April and wet. for the
rest of the year. PThe maximun
rain periods are not verxry
pronounced, but the short dry
season lasts only: from ane: to
three months. The section between
Sta. Fe and Arltao in the North
study Section is of this type.

The location of 03.13 for Group 2
belong to this type. '

d) Fourth Type . ‘Rainfall is more or less evenly
distributed throughout the year.
The section between Sariaya and
Pagbilao in the South Study
Section is of this type.

Phe locations of 04.16a, 04.17a
‘and 04.18a for Group I and 04.10b-
%z bridges for Group II belong. to
this tvype.

Rainfall .

The average annual.rainfall for the:Philippines is
2,504.4 mm. Luzon has an annual average of 2,812.8 mm,
Visavyas 2,304.0 mm and Palawan 1,563.8 mm.

In Luzon, October ‘has the highest average monthly
rainfall with 451.3 mm, while February has the'smallest
average with 74,9 mm. August and October have the most
rainy days with 20 days each (See Table 3.1-2).

Temperature

The mean annual temperature of the Philippines -is 27.0 €
1The average annual temperature in Luzoh:iézzé;s'cf
27.3 C in Visayas and 27,4 C in Palawan. For the whole
country in general the hottest months are May with
28.2 C, ‘June with 27.9 C and April with 27, 2 cC.

The coldest months are January with 25.6 c, FebruarY
with 25. C and December with 25.9 C.
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CABLE 3.1-2 AVERAGE ANNUAL RAINFALL AND
. NO. OF RAINY DAYS: 1978-1984

“Philippines . Luzon

Month “"Normal No. of Normal . No. of
I ' Ralnfall ‘Rainy Days - Rainfall  Rainy Days
(mm) = {mm)
January ' 163.9 15 , 143.0 - 14
February =~ 114.6 11 74.9 10
March -~ - 84.8° 9. 80.3 8
April - 102.8- 9 | 91.7 8
May . - 137.6 13 176.6 13
- June C272.1 18 279.7 17
_July j 'f279 6 - 18 335.6 i8
August . - 297.2 18 - 423.6 20
September’  260.6 18. - 294.0 19
October - 319.7 20 © 451.3 20
November 245.1 16 262.7 15
December _225 8 e 16 199,9 15
Source' PAGASA
(3): 8001ety

In the Ehilippines,'wide;Variations of economic performance

in different regions can be observed. 1In 1985, the Gross

NationaI'Préducﬁ“(GNP) registered 90.4 billion pesos, with
contributions of 27.6 billion pesos (30%) by NCR (National
Capltal Reglon), 8.0 billion pesos (9%) by Region III
{Central Luzon) and 12.9 billion pesos (14%) by Region IV
{Southern Tagalog).

The reglonal poverty 1nc1dence in 1985 ranged from 44% of
ﬁhe famllleq in NCR to 73% in Regions V (Bicol) and VI

(Western Vlsayas)_
The poverty incidence of the region of the project area is

44%'in'Regidn IIT (Contral Luzon) and 56% in Region IV
jSouth Tagalog).  (Refer to Appendix 9, Table 2.3)

o



S (4)

{5)

Economy

the service sector consistently

By 1ndustrlal sector, . =
‘years from

dominated the country's economy throughout - the
1970 to 1985, contributing 38% to 42%. to: the national
economy. Industry was next with . contributions from’ 30% to
37%. Agriculture had the lowest contribution, ranglng from

25% to 29% during the same period.

The economy of the country is. ba51cally agrlcultural and the
total arable land of the Phlllpplnes is 1,333,258 hectares.
In 1986, total agricultural crop productlon came to 28,5
million metric tons planted on 12.2 million hectares and
valued at 77.9 million pesos. Of total productlon, about
80% was contributed by food crops made’ up of palay, corn- and
fruits, and only 20% by commercial crops. led by coconuts and
sugarcane. : : :

The 1argest crop produ01ng reglon of the country 1s Reglon
XI (Scuthern Mindanao), contributing about 18% of "the
country's total crop preduction. The next largest crop
producing regions are Central Mindanao (R-XII) and Western
Visayas (R-VI), each'contributing 12%. ' SR

The crop production of the reglons of prOJect area is ‘Region
III (Central ILuzon) and Region IV (Southern Tagalog) each
contributing about 8% and 9%'respect1vely of the country's
total crop production. (Refer to Appendix 9, Table 4)

Infrastructure
As for 1nfraStructure, transportatlon is descrlbed in
Chapter 2 BACKGROUND OF THE PROJECT. Appendlx 9, Table 7

shows road length by. region, road classification and road
surface type. '
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CHAPTER 4
DESCRIPTION OF THE PROJECT

Objectives of the Project

The traffic conditions of the provinces in the Philippines
do not work well to transport necessary materials and
equipment inland especially by dump truck for development in
the provinées and to load out the agricultural productions
because there are few permanent bridges. Most of the
existing bridges in the provinces are old and made of wood
témporary. They are mostly spillway. Accordingly, the
traffic sometimes stops particularily in the rainy season.
These poor bridges disturb the utilization of existing rcad
and also prevent the provinces from smooth development of
the regions.

The bridges for Phase III are located on the main rural
roads in the Philippines like Phase I and Phase T1I. And the

~objects are to improve the bridges need rapidly replacement

to remove traffic problem on the rural roads, and not only
to ensure fast, safe and smooth land transportation, but
also to contribute to the socio-economic development of
these areas.

In line with the Highway Development Program and in
awvareness of the conditions described above, priority is
given to replacement of dilapidated and temporary bridges
which diminish the efficiency of the highway network.

Under the Highway Development Program, both the Phase I and
Phase ITI bridge constructicon Projects will be implemented in
conformity with the following objectives:

(a) To provide basic transport facilities in rural areas.
(b) To enhance development and facilitate the effective

delivery of socio-economic extension services to the
communities served.



4.2 Review of Requested Contents of the Projeet

4.2.‘1

Proposed Bridges

The Five Year Comprehen51ve Brldge Reconstructlon Program
is to improve the total 264 bridges in five reglons of
the Philippines. The Government of. The: Phlllpplnes

Tequested the Government of Japan the replacement of 57

bridges which locate in Reglon I, IIX. and v of the
Phlllpplnes in the first year of the flve year program.

'The Government of the Phlllpplnes ClaSSlfled the 57

bridges into the Group 1. and Group - 2. “The Group 1 is
consisted of 32 bridges  which can be. managed by the
Philippines from the de51gn and erection of steel: glrders

" up to constructlon ~ The Group II is. composed of (25

bridges which the Government of Japan suggested to
1mplement the desxgn and the constructlon._ -

In the original proposal preSented-by'the Philippine
Government, a total of 55 bridges were indicated as’ shown
in the Appendix 3-1 prepared by the Department -of Publlc

.'.Works and nghways.

-On_NOvember-1989, at the first meetlng held between the
two parties, the revised list of ‘bridges, which numbers
57 bridges, was presented by the Phlllpplne 51de to the

Study Team. (Refer to Appendlx 3-23

The number of proposed brldges (orlglnal and - revxsed) is
shown in Table 4,2-1. :

-~ 25 .,



DABLE 4.2-1- . NUMBERS OF PROPOSED BRIDGES BY REGLON AND PROVINCE

NUMBER OF BRIDGE - NUMBER OF GROUP

. REGION' PROVINCE ORIGINAL REVISED 1 2
1 . . Pangasinan 2 -2 0 2
.Bataan' 3 3 2 1
Bulacan 4 4 2 2

II - -~ Pampanga . - 4 4 2 2

: Nueva Ecija 2 2 2 0

. . Tarlac. 4 4 0 4
Zambales - 2 2 0 2
“Cavite. 3 3 2 i

. Quéezon N 6 6 5 1
‘IV-A = Batangas .- ' 5 5 1 4
Aurora - 4 4 2 2

Laguna 3 3 2 1

Rizal 2 2 2 0

- .o wPalawan o o 4 4 3 1
IV-B  Romblon. - 4 4 3 1
S Marinduque 2 4 4 V]
‘Oriental Mindoro 1 1 0 1

cN

CTOTAL . 55 . - 57 32 25

4.2.2 Selection of Bridges

©.The mission has selected the reasonable 37 bridges as
“Japan- Grand Aid from the proposed 57 bridges for Phase
 'III.based on the basic data which had been released by

.the Philippine side. Those bridges became the object of
- basic design for Phase III. '

The basic data of the proposed bridges and selection are
presented in Appendix 4.

. Theycriteria of selection for the proposed bridges are as
follows.



1) Urgency. degree of bridge's replacement.
2) Population of the 1nf1uent1al area caused by brldge
. replacement. =

3) Relating condltlon between the side and main 01t1es.
4) Condltlon of the bridges on access: roads.

5) TFeature improvement plan for the route. .

6) ‘The Extent of damage to existing brldges.

7) 'Constructlon to be flnlshed w1th in one year.

8) - Beneficial impact oo :

) Data necessary for detailed design almost completed

except for geological information. :

10) Others | -

The following below is the reasons Lhat the 20 brldges
were excluded as in the program°

Brldges that were regarded to prov1de a few h@nef1c1al
impact, though Construction Cost is hlgh and Brldge

length is very long.
: 9 bridges

Bridge whose damages are a little'bit.and”whose'ﬁtility
still in safety. ' : :
6 bridQes

Bridges whose access road condltlon is not matched to the
site, ie. inland transport of the construction materlals
and equipment is difficult. S _

2 bridges
Proposed bridges are pedestrian/footway, so that not so

important to construct new bridges :
' : '2-bridges

Bridges that has already belng constructed by the
Government of the Philippines and the Government
requested the Japan to cancel the construction. -

1 bridge

- 27 =



	Cover
	Title Page
	PREFACE
	PERSPECTIVE
	LOCATION OF PHASE III BRIDGES (GROUP 1, GROUP2)
	SUMMARY
	TABLE OF CONTENTS
	CHAPTER 1 INTRODUCTION
	CHAPTER 2 BACKGROUND OF THE PROJECT
	2.1 Present Condition of Highways and Bridges
	2.1.1 Present Condition of Highways
	2.1.2 Present Condition of Bridges

	2.2 Outline of Related Development Plans
	2.2.1 National Development Plan
	2.2.2 Highway Development Plan
	2.2.3 The Project for Constructing Bridges Along Rural Roads (Phase I) & (Phase II)
	2.2.4 Five Year Comprenhensive Bridge Reconstruction Program Along Secondary Roads

	2.3 Contents of the Project
	2.3.1 Background of the Project
	2.3.2 Contents of the Project


	CHAPTER 3 GENERAL CONDITIONS OF THE PROJECT AREA
	3.1 Project Area
	3.2 Socio-Economic Conditions

	CHAPTER 4 DESCRIPTION OF THE PROJECT
	4.1 Objectives of the Project
	4.2 Review of Request Contents of the Project
	4.2.1 Proposed Bridges
	4.2.2 Selection of Bridge



