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PREFACE

In response to a request from the Government of the Repub-
lic of the Philippines,  the Government of Japan decided to
conduct ~a supplementary basic. design study on the Project for
Construdting_Bridges Along Rural Roads (Phase 1I1) and entrusted
the'sﬁudy to the Japan International Cooperation Agency (JIcA).

JICA sent to - the Philippines a study team headed by
Mr. Michio OKAHARA, Chief, 'Foundation Engineering Division,
Structure and_Bridgé.Departménp, public Works Résearch Insti-
tute, Ministry of Construction, from September 18th to Novenber
1st, 1991,

The team held discussions with the officials concerned of
the Governmént of the Philippines, and_conducted a field study
at the study area. After the team returned to Japan, further
studies were made and the present report was prepared.

I hope that this report will contrlbute to the promotion of
the Plogect and to the enhancement of frlendlv relations between
our two countries.

I wish to éxpress my sincere appreciation to the officials
concerned of the Government of the Republic of the Philippines
for their close cooperation extended to the team.

Januarv 1992

S S

Kensuke Yanagiya
President
Japan Internatlonal Cooperatlon Agencv
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SUMMARY

The Republic ‘of the Phllippines has a total population. of ap-
proximately 60 million persons in 1990 with: the total land area
of . about 300,000 .square\:kilometeps,. and the ‘most - principal
economic¢’ activities are:agriculture, forestries and fisheries,
and followed by manufacture industry. In the country, the main
infrastructure, jwhich ssupports mainly these industries and
socio~economi¢-activiiieSy'is the road. transport sector. This
sector has  a share of 77% of the total freight transportation.

However, some of the bridges.in rural -areas of the country are
alfeady old and dilapidated or temporary timber bridges, which
are too weak to carry vehicles for transporting materials and
equipment: for. deveiopmentt" In. some  locations, there are no
bridgeS'oryspillways so ithat traffic are often closed during
rainy'seaéon.3 These missing. or weak bridges diminish the use-
fulness: . of many existing. roads resulting in restrained the
development. of rural areas.

In- this .context, the Government of the Republic of the Philip-
pinés has drawn. up the_roadsfdevelopment plan with emphasis: on
the improvement of rural roads, and giving particular attention
t0=the:replacement~of-temporary orawéak-bridges with permanent
structur633a.in the Medium. Term Philippines Development Plan
1987-1992. - : :

The Government  of sﬁhe Republic bf. the Philippines intends to
improve the'roadshby.the‘assistance-of-Japan’s Grant Aid, and
reguested the Basic Deéign Study on the Project for Construction
Bridges for the replacement of temporary or weak bridges along
rural rogds. . As. Phase I,.:24 bridges were supplied as steel
materials in. 1987, and in Phase . II, 10 bridges were constructed
by Japan in 1988 undet Japan’'s Grant Aid program. These bridges
are already completed in 1989 and are utilized.

-BaSedjon*theéresulfs,of,the_said Phase I .and Phase I1 projects,
the Governmerit ofathe Philippines formulated "FIVE YEAR COMPRE-
HENSIVE‘BRIDGE:RECONSTRUCTION PROGRAM . ALONG SECONDARY ROADS" in
1889, . and -requested the Basic Design study on the Project for
Constructing Bridges :along Rural Roads (Phase I11) named by the
First Program under Japan’s Grant Aid program to the Government
of Japan. . '



In response to the request of the Government of the Philippines,
the Government of Japan decided to conducted the Basic Design
Study and Japan International Cooperation Agency (hereinafter
eferred to JICA) executed the study on the pro oject for con-
qt1uot1ng bridges along rural voads (PHASE I1I) on Nov. 1989,
hased on the study, 37 bridges out of proposed 57 bridges were
selected, and the Final Report was submitted -on March 1990.

Out of the selected 37 bridges, 27 blidgés are included in. the
project of steel material supply which was alreadv executed as
Japan’'s: Grand Aid program of 1990, and will be completed in
1992, On the other hand, the other 10 bridges are included in
the prdject of constructing bridges and are scheduled to be
executed during this year. : ' '

After over 800 vears of quiescence, Mt. Pinatubo”suddenly'erupt—
ed on June 1991. Mt. Pinatubo is located 'in central 'Luzon,
where 3 bridges of 27 bridges (group 1)} and 5 bridges of - 10
bridges. (group 2) under phase 111 are located in the influenced
area. Due to the eruption, lava flows, pyroclastic fall and
pyroclastic flow occurred, and topographic and river conditions
changed. Therefore, it was necessary to carry out a supplemen-
tary basic design study for Phase III. :

In the context, the Government of the Philippines reguested the
Government of Japan to carry out a supplementary study on  the 5
bridges of the basic design study for Phase 11l {(group 2) and 6
substitute candidate bridges instead of any bridgés Jjudged as
impossible to construct by using the existing basic design and
technical advise of 3 bridges for phase II1 (group 1}.

Based on the request of the Government of the Philippines, the
Government of Japan decided to conducted the Supplementary Basic
Design Study and JICA send to the Philippine the Study Team from
September 18th 1981 to November lst 1991, '

The Study Team execulted the field survey which cansisted of
reviewing the background and the reguested contents of. the
project, investigating the influence on topographic, geology,
river condition and bridge structures due to eruption of Mt.
Pinatubo, collecting the necessary data for basic ‘design of the
project and Lhe proprieties as Japan’s Grant Aid.

—IF -



Basad onithe'field{survey and ‘collected data, the Study Tean
carried. out ﬁhe:énaiysis in Japan which consisted of studying
the influence on subjective :bridges for Phase IIl (group 2) due
to eruption of Mt. Pinatubo, reviewing the necessities and
urgency of the candidate bridge, propriety, socio-economic
impact and organization of existing agency for the project.

In the results which the Study Team came out in the supplemen-
tary basic design, 1 bridge out of 5 bridges for Phase III
(groub'Z) wags excluded as judged not to be propriety to con-
struct because of the influence of the eruption, and I bridge
out of 6 candidate bridges was selected. A comparison between
the two bridges is presented below. '

Excluded Bridge|Substitute Bridge
* Name of Bridge Dolores Bridge | Apollo Bridge

(1) Bridge length . 49,49 n 37.49 m

{2) Span length 24 x 2 m 18 x 2 m

(3) Width - _ 6.7 m 6.7 m

(4) Type of superstructure H-beam H-beam

(5) Type of substructure T-type, column T-type,column
(6) Type of foundation ) pile pile

(7) Length of approach road 249.51 m 130 m

Regarding 3 bridges for Phase ILI (group 1) affected by eruption
of'Mt. Pinatubo, “the shift of river water way and influence of
mud flow in each site was remarkable, and measures must be taken
for the protection. .of the substructure and approach roads.

The exé0uting agency of the Government of the Philippines for
the project is the Department of Public Works and Highways.

Thé'project aims at contributing in the activation of regional
socio—écohomics, and improving the living standard and income by
distributing safe and reliable traffic facilities in the region
resulted from reconstructing old and dilapidated bridges to
-pérmanent bridges. The region that will receive benefits has
lO%_bf the total area of the Philippines, about 0.73 million
people and an area of 30,500 square kilometers.



The project will not only activate the socio-economic of the
region but also antribute in the.development.of the country in
view of  the importance of transport sector and scale of the
influence. '

In conclusion, the study team judges that the  project has .the
significance to be executed under Japan’s Grant Aid.
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CHAPTER 1
INTRODUCTION

The: Goverhment of the Repiblic of the Philippines formulated the
Medium Term Philippine Development :Plan (1987-1992) in 1987,
The baSid'policy-isithe.économic-reCOvery in order to decrease
the number of the uﬁemployees and moderate the poverty. TFor the
target accomplishment, it is necessary to upgrade the productiv-
ities in‘rﬂraliéfeas;vand to improve the direct development. 1In
relaﬁioh”with the accdomplishment, the. Government of the Philip~-
pines ~is:recognizing that it is. . indispensable to imprové the
road network in rural areas.  In the Highway development plan of
the: Medium-term ‘Philippine Development Plan, the -Government
stresses ‘to improve the roads connected between the rural areas
'andfmarkets. ““The Department of Public of Works and Highways is
considering the 5 Year Comprehensive  Bridge Reconstruction
Program along Secondary_Roads as the highway development strate-
gy, ‘and requested the Government of Japan to execute the project
for*constructing_bridges along rural roads. (Phase I11) as the
first program :of the five: year 'plan which reconstructs 57
bridges in Regions I1I, IV, and a part of Region I. '

The Basic Design Study on the: Project for Constructing Bridges
‘along  Rural Roads (Phase I1T) was executed in November 1989. Of
the 57 bridges proposed. under Phase III1, the Study Team has
selected 37 bridges appfopriate for Japan’s Grant Aid Program.
Andfthe Final Report was prepared by the Study Team on March

Out 'of .37 bridges, 27 bridges were executed as steel material
supply project (group 1)} under Japan’s Grant Aid program of
1991, Of the reSt'for_the-Phase IIT, 10 bridges (group 2) were
‘scheduled to be: constructed during this year by Japan under
Japan?s-GfantrAid“program} ThiSEproject was approved by the
Cabinet meeting of the Government of Japan. But Mt. Pinatubo,
which. is located at central Luzon, erupted in June 1991, and out
of ‘the 10 bridges for Phase IIT (group 2), 5 bridges are located
in the influericed area.  The tcPOgraphical and rviver conditions
of the said 5 bridges site changed due to the eruption of Mt.
Pinatubo,_ And a Supplementary Basic Design Study for the 10



bridges of Phase II1 (group 2) became necessary because it was
difficult to cope with the change of nature conditions using the
prior basic design.

In this context, .the Government of the Republic of the Philip-
pines requested the Government of Japan to execute the study of
the 5 bridges out of 10 subjective brldges for Phase III (group
2) -and the basic design study of the substitute bridges instead
of subjective bridges foy Phase 11T (group 2) excluded bv the

Study.

In response to the reguest of the Government of the Republlc of
the Philippines; the Government of Japan decided to. conduct the
Supplementary Basic Design Study on the Project for Constructing
Bridges along Rural Roads (Phase I11) and JICA dispatched the
study team which was headed by Mr. Michio Okahara (Chief, Foun-
dation Engineering Division, Structure and Bridge Department,
Public Works Reseavch Institute, Miwmistry of Construction) to
the Phlllpplnes from September 18th 1991 to November 1lst 1991.

The project (Phase 3) is the supplementary basic de31gn study of
5 bridges, which their topological and river conditions changed
due to eruption of Mt. Pinatubo, out of 10 subjective bridges
(group 2) in Phase 1I1, which is the first program of "Five-year
Comprehensive Bridges Reconstruction Program Along Secondary
Roads" formulated in 1989, and the basic design study for sub-
stitute bridges instead of some bridges excluded from the sub-
jective bridges for Phase III, group 2.

The Study Team reviewed the background, objectives and contents
of the project, cqllected the related data and executed . the
field survey. Based on the Tield survey, the study and the data
collected, it was judged that 1 subjective bridge for Phase III
{group 2) was not appropriate. ' : o

Further the Study Team studied the natural_cqndition, urgency: of
bridge replacement, the population of the influenced area, the
access road condition between the project site and main cities,
and the socio-economic impact with field investigation. As the
result, the Study Team had selected the 3 high priority candl—
date brldges out of the 6 substitute candidate bridges..



put of 5-subjective'bridgés (Group 2), 1 bridge was excluded
from the project. And 1 bridge out of 3 high priority candidate
bridges was selected as the substitute bridge.

The Minutes of Discusslons on the Phase III Study was signed on
October 30th 1981. (Referred to Appendix 4). Based on the
result of the study and data collected, the Study Team executed
the basic design of the bridge and reviewed the propriety,
urgency -and socio-economic impact of the project in Japan.

This Report is compiled to inciude the implementation arrange-
ment and evaluation of the'project on January 1992. The member
list of the Study Team, survey schedule, member list of concern-
ing party in the Philippines, minutes of discussions and other
‘information are attached as the appendices of the Report.
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CHAPTER 2
. BACKGROUND AND OBJECTIVES OF THE PROJECT

2.1~ Background of: the Project

Some of the bridges along rural roads and even on national roads
are too old-and'wéak to carry. the present traffic lcad. These
bridges are often closed to traffic, especially during the rainy
season, and consequently people living in their influence area
are‘éometimes iSOlatéd.”

The Republlc of: the Philippines: proposed the Meidum-Term Phlllp“
pine Development Plan  1987-1992 which aims at the economlc
1ecovery ‘and its sustained growth, In'the highway sector of the
Development ‘Plan, the project for constructing bridges along
1ura1 iroads (Phase 1 and II) was given high priority. Cognizaﬁt
w1th the effect of the’ project, the . ‘Government of the Philip-
pines formulated the_Flve Year'Complehen81ve Bridge Reconstruc-
tion Program along.Secondary:Roads.

As the first year'program of the Five-Year Plan, reconstruction
'of bridges in Region III, IV and a part of I was requested to
the Government. ‘of,_Japan, "and it is named as the Project for
Constructing_Bridge along Rural Roads (Phase I1II) and subject to
the Basic Design Study.

In respdnse to the request. of the Government of the Philippines,
the GOVernment of Japan decided to .conduct the Basic Design
Study on the Progect (heréinafter referred at the Phase III
Pxoaect) and Japan Internatlonal Cooperation Agency (hereinafter’
referred to as JICA) executed the Basic Design Study for Phase
I}1 and studied for the necessities and pxoprletles ‘as Japan s
Grant Ald on November 1989

0n the 57 bridgés ﬁropbéed uhder Phase III, the Study Team has
selected 37 bridges appropriate for Japan’s Grant Aid Progran,
And ‘the Final Report was prepared by the Study Team on March
1990,

These 37 bridges were ciassified into two groups. Group |1
consists of 27 bridges which were decided for the Government of



the Philippines to construct and b&rr
structure and the erection
Government of Japan under
of 10 bridges
Japan 1o

bridges.

which |

execute
The 27 bridges under Group 1 are presently 1mplomented_

the Grant program
‘decided . for
and

have been
the design

of steel gllders

construction

v out the design for sub-
provided '
Group 2 consists

the Government of

by the

of the said

by the Government of the Philippines and expected to be complbt—
ed on the early part of 1992, while the 10 bridges under Group 2
are expected to be implemented this year. - ;

Table 2,1-1

BACKGROUND OF THE SUPPLEMENTARY BASIC DESIGN STUDY

Title of Study

Contents of Study

Duration of
Study

Phase 1

Basic Design.Study

Basic design of_superstructﬂres
of bridges subject to steel
material supply

.Novemﬁer_1987 -

Januafy 1988

February 1988 -.

Phase II . Basic design of supersltructures

Basic Design Study | and substructures of bridges June 1988
subject to construction :

Phase I Detailed design and congtruction May 1888 -

Detailed Design
and Construction
Supervision

supervision of superstructiures
subject to steel material supply

March 1989

Phase I1
Detailed Design
and Construction
Supervision

" Detailed design and construction

supervision of bridges subJect
to construction

October 1988 -
March 1990

Phase
Bagic

111, Group 1
Design Study

Basic design of superstructures
of bridge subject to steel
material supply

Novamber-iQSQ -
March 1990

Novémber 1989 -

Phase 111, Group 2 Basic design of superstructures

Basic Pesign Study | and substructures of bridges March 1990
: subject to construction ' :

Phase 111, Group 1 | Detailed design and construction | June 1891 -

Detailed Design supervision of superstructiures

and Construction
Supervision

subject to construction

May 1992




As Mt. Pinatubo erupted -last June 1991, 5 bridges out of 10
pridges for Group 2. and 3'bfidges out of 27 bridges for Group 1,
were seriously affected by the” ‘eruption due to their proximity
to Mt. Pinatubo and 1ts influenoe aleas

In thls 51tuat10n, it‘bPCame necessary to re-study 10 bridges
under Phase III {Group 2) described in the Basic Design Study
Report (March 1989), partlcular 5 bridges of which were affected
due to the eruptlon of Mt. Plnatubo, and to study 6 candidate
bridges requested by the Government of the Philippines, as well
as to plan the ba31c des1gn of brldges under Phase I1Y (G1oup 2)
for Japan’s Grant Ald

Thus,'the Government'Ofﬂthe'REpublid of the Philippines request-
Ced ﬁhe'Goveaneﬂt of Japan to carry out a Supplementary Basic
_D981gn Study for Constlucting Brldges along Rural Road (Phase
1T in order 1o rev1eh the ba61c design of the five (5) bridges
affccted b the - eruptlon, select the bridges to be
substltuted/replaced' select thée substitute candidate bridges
and désign the selected bridges. :

Table 2.1-2 shows the 5 bridges for Phase III, Group 2 affected
by the eruption of Mt. Pinatubo. And the locations are shown in,
Figure 2;1fl:(N0.i),-(No$2)J ' -
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Table 2.1-2 LIST OF BRIDGES (GROUP 2) AFFECTED
' BY ERUPTION OF MT. PINATUBO

B : : Existing Beidge = Basic Design
Bridge _ -
No. |Mumberl  Mame of Bridge Loeation Length Type Length {m)
{m} -
1 03.10] Dolores Bridge | Em. 76 + B70 24,65] Timber Bridge 24424 = 48
) Dolores - .

Dol Rosarioc Road
Bacolor, Pampanga

2 | 03.17] sula Bridge ' Km. 143 + 104 {50,00)| No Existing 20420+20 = 60
' : Parlac - Sula Road Bridge
Sula, Tarlac, Tarlac : .
Tarlac
3 | 03.03| Bacons Bridge = - { Km. 105 + 350, | 46.00( Bailey Bridge | 26426 = 52

Luacan - Bacong Road
Bacong, Balaan

1 | 03.07) san roque Bridge | Km. 57 + 284 53.30| Timber Bridge | 18+18#18 = 54
- : .. | Hagonoy, Bulacan ’ o :
5 1 01.02{ Maphilindo Bridge | Km. 220 + 500 128,35} Bailey Bridge | 32482+¢32+¢32432
Biec — Lomboy Road : : _=.160 7
Binmaley,’ ’

Pangasinan

Cn thé}ofher hand, the candidate bridges for'substitution pPro-
posed . by the Government of the Philippines are shown in- Table
2.1-3.. Further, the location is shown in Figure 2.1-1 (No.3).
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Table 2,1-3

LIST OF CANDIDATE RRIDGES

Bazic
Bridge : Existing Bridge|Desldn L
No. Name of Bridge Logation e . —] Rewmarks
Number Length] Type . Length
{m) (m)
1 {03.05 | Dagat - K. 62 + 500 46.00| Bailey | 80.00 Upiginal-requirah
Dagatan Bridge | San Rafael - Bustos Bridge ment 22, Aaugust
Road 1991
sun Rafael, Bulacan
2 lo3.02 | aeta - Km. 143 + 654 18.40| Bailey | 33.00 = do -
Kinaranga Aeta - Kinarangan Road Bridge
Bridge Limay, Bataan :
3 j04.:2a] Tumalim Bridge' Kml‘Sl + 750 ] 53,10/ Bailey' 57.00 - do -
Nasugbu - Tagaytay Bridge
Road
Nasughu, Batangas
4 ]04.15a] Kinalapan Km. 233 + 033 63.30| Timber | 60.00 -.do -
Bridge Baler - Auvora Raad Bridge
) Pingit, Baler, Aurora
5 |04.03a| Paurungan Km. 29 +. 118 61.55} Bailey | 65.00 - do -
Bridge Zapote -~ Salawag. - Bridge
' salitran Roand
Dasmavinas, Cavite
6 |03.5s | apollo Bridge | Km. 107 + 00D 30.00| Timber | 35.00] Additional
’ Brgy. S$t. Joseph Bridge requirement
Qrani, Bataan 20, September 1891

Table 2.1-4 shows the list Of.3 bridges for Phase III,'Groupil
affected by eruption of Mt. Pinatubo and the location is shown
in Figure 2.1-1 (No.l), (No.2). :

Table 2.1-4 LIST OF THE BRIDGES FOR GROUP 1

Existing Bridge { Basic Design
Number :
No. of Name of Bridge Location Length |  Type Design
Bridge {(m) Length (m}
i 03.08 Pias Bridge Km. 90 + 470 8.00 | Bailey | 23+23 = 46
Porac-Pias-Ebos Road
Pora, Pampanga
2 03.11 Pulo Bridge Km. 85 + 925 11.85 Timber 23
Sta. Catalina-Pulong -
Buyu Road
Lubac, Pampanga’
3 03.18 Sindol Bridge Km. 172 + 350 24.00 Timber 15+ 15 = 30
Brgy. Sindol Road
San Felipe, Zambales

_.12__




2.2 Objectives of the Study

The ohjectives of the project are to investigate the natural
condifion'bf some bridges for Phase III (Group 2) affected by
the eruption of Mt. Pinatubo, to study substitute bridges in-
stead of the affected bridges, to review whether this project is.
proper ag Japan's Grant Aid or not and to execute the supplemen-
tary'basic deSign.

The subjective area is shown the following below.

Region I: - Maphilindo Br.
Region I11: Sula Br., Dolores Br. San Roque Br. Bacong Br.
Substitute Br.: Region III Dagat. Dagatan Br. Aeta-Kinaran-
gan Br. Apollo Br.
Region 1V Tumalim Br. Kinalapan Br. Pau-

rungan Br.

2.3 'Scope of the Bupplementary Basic Design Study Report

This Repoft is to complement the Basic Design Study Report
(Phase II1) submitted to the Republic of the Philippines on
Margh;:1990. Accordingly, in the result of the supplementary
study, the items, which were judged - no revision, follow the
Basic Design Study Report (Phase IITI). In this Report, only the
revised  items are described. In case that the expressions and
the numerical value are different between the Basic Design Study
Repdrt (Phase III)fand this Report,'this Report is prior to the
Basic Design Study Report (Phase IIT).
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“CHAPTER 3
" SUMMARY OF DAMAGES CAUSED BY ERUPTION

Eruption of ‘Mt. Pinatubo . influenced the nature conditions around
Mt. Pinatubo ‘due to volcanic ejecta, pyroclastic flow and air-
fall material caused by  the ‘eruption of Mt, ‘Pinatubo, and
brought some disaSters.' Espeqialiy the changes of the nature
condition fo_ some  rivers ~originated on Mt. Pipatubo are
_remarkable'and the damages to the basin of the rivers .are very
serious. ' -

3.1 Genefal

After over_BOQ'years:of dormancy, Mt . Pinatubo in Cehtral Luzon
showed-its first'Sign'of.unrest on April 2, 1991 in the form of
small-scale steam explosions. qIntefmittent ejections of ash and
pyroclastic flows  continued until June 12, when intensified
seismic activity resulted . in the Volcano"émitting ash-laden
steam clouds reachiﬁgfheights of.-20,000 meters above its vent.
Strong eruption cont inued ‘throughf until June 15, 1991, The
eruption of Mt;-Pinatubo on“June_IS; 1991 has created a Iunar
like 1andscape‘f0r approximately a 30 km radius surrounding the
volecano, dévastating the area ecology and adversely impacting
agricultural and urban communities. These ash clouds caused
night-like darkness -at daytime and deposited ash in huge quanti-
ties in many areas resulting in'the collapée of roofs of build-
iﬁgg over a wide area, Avérage_depthé of ash deposition for the
12-1% eruptions are shown in Figure 3.1.
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Voloanic ejecta and materials, which were deposited by the
volcanic activities of a series of Mt. Pinatubo eruption, began
to flow and chbanged to mudflow because of Typhoon Diding. The
population hardest hit by the mudflow are centered in the prov-
inces of Pampanga, Tarlac and Zambales.

According to the_annpundement of the Department of Social Wel-
fare and Development on September 15, 1991, it was reported that
about 249,000 families became victims of the eruption of Mt.
Pinatubo.  Recently, mudflow with the thickness: of about 6 m
struck some cities and barangays_in Pampanga province. Due to
this wmudflow, approximately 1600 thousand .of people became
homeless, victims of losses to home and jobs.

Table'Stl shows the number of families and persons suffered by
eruption of Mt. Pinatubo by province on September 15, 1981.

Estimated cdsts of damage_td public infrastructure due to Mt.
Pinatubo ‘eruption,~ especially for roads, bridges, irrigation,
wvater supply, schools, hospitals, city halls, public halls, and
churches, were enormous amount of money. Total amount of the
restoration expenditures of all infrastructure was estimated at
approximately 9 billion Pesos on . September 1991 in accordance
with the project team of ADB,

Table 3.1 - DATA ON'AFFECTED-POPULACE, STATUS OF EVACUEES
AND DAMAGED HOUSES :

Region/" - Affected - Damaged Houses Reported
Province/ ' T : ' Number of
‘Municipality .| Families ] ‘Persons | Totally | Partially | Evac. Center
PAMPANGA | 113,640 | 529,578 | . 3,665 9,072 54
ZAMBALES - 48,367 |- 422,413 | 16,234 16,413 | 34
"TARLEC 9,077 | 49,118 1,303 38 : 27
OLOGAPO CITY 17,815 88,935 6,412 21,476 6
BATAAN 7,551 31,322 ~ ~ 2

J NUEVA ECIJA . = _ - - - 15
"ANGELES CITY 15,688 | 62,700 5,317 8,183 18
BULACAN: -}~ =] B 25 | - ' -
OTHERS - |- - - o= - - 25

TOTAL 212,138 1,183,833 | 32,931 55,182 181

T



3.2 - River Disasters

3.2.1 River Systems of Mount Pinatubo

The Mount Pinatubo area is drained by the following nine major
rivers (Refer to Figure 3.2-1): ' ' e

- 0O'Donnell River

- Sacobia—-Bamban River

- Abacan River

- ‘Pasig-Potrero River

- Porac River

-  Gumain River

-~ Marella-Santo Tomas River
-~ Maloma River :

~ Balin-Baquero—-Bucao River

As Agno and Pampanga are the two main rivéer systems in . Luzon
Island, the O’Donnell River belongs to the Agno River System,
and the Sacobia-Bamban to Gumain rivers in the above listing
helong to the Pampanga River Systiem.

Each of these rivers is fed by numerous tributaries -in ‘the
riverheads near the volcanic peak and is drained radially. In
the lowver reaches, they form alluvial fans in fiat land.  Condi—
tions of the Mount Pinatubo area before the eruption are briefed
hereunder.

The upper portions of Mount Pinatubo down to an elevatlon of
200-400 m are characterized by steep slopes of 1/10 and steeper

with minimal sediment cover or overburden. River morphology: in
this elevation zone reflects the nature of the tertain through
which it flows, i.e., rivers tend to be relatively straight_and

to follow the well-defined rills and valleys that have been cut
into the volcanic bedrock. ' o

In areas below 200 m, slopes decrease to 1/200 —'1/300.ahdiﬁed-
rock is overlain by sediments eroded in upper reaches éﬁd'éar¥
ried downward by flowing water of gravity. On the easterﬁ éidé
of the mountain, this lower slope area extends to a broad a11u~
vial plane where rivers meander or braid.
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Mount Pinatubo is bordered on the west by a series of peaks,
with elevations ranging from about 300 m - 1,200 m., These peaks
separate it from the low-lying tand along the South China Sea
coast. Between the range of coastal hills and the mountain
proper, a north-south trending valley sloping down toWard the
north is interposed. Materials eroded from Mount Pinatubo ave
confined either to the north-south valley or to several other
river valleys that dissect the westernmost range in an east-west

direction.

3.2.2 Distribution of Pyroclastic Flow and Ashfall

Two modes of material have been deposited in the mountain_and
adjacent areas due to Mt. Pinabuto eruption, namely; '

- pvroclastic flows that were exuded over the 1ip. of the
crater and came to rest primarily on the steep upper slopes
of two volcano, and ‘

- gravitational settling of ash particles that were ejected
into the air by the explosive eruption and then transported
by winds. . '

The pyroclastic type of deposition occurs as lobaté fills in the
rills and vallevs that radiate outward in all-directibns from
the 1lip of the crater. " Pyroclastic flows oécupyJ[an area.'df
approximately 130 'km?® with a diameter of about 13 km, on the
steeper slopes of the mountain. it is comprised of a wide range
of particle siﬁés, much of it subsfantially coarser than the
airfall deposits. Estimates of thicknéss and volume . of the
pyroclastic flows are made in various methods, these ranges from
few to 200 m and 1 to 8 km3 respectively. All riils and valleys
in the upstream most portion of the Mount Pinatubo originate
from the nine major rivers which are seem to be filled by ‘the
pvroclastic flow deposit. Pyroclastic flow deposit map is shown
in Fig. 3.2-2, and estimated pyroclastic flow deposit volume and
possible volume for the source of lahar are indicated in Table
3.2-1.
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Table 3.2-1

PYROCLASTIC FLOW DEPOSIT VOLUME BY RIVER

No.|River Nane Pyroclastic Flow Volume Susceptible
' Deposit Volume .to:Lahag |
(1,000 m*) (1,000m") -
1. |0’donnell 478,500 47,850
2. |Sacobia-Bamban 442,200 44,220
3. lAbacan 29,700 2,970'
4. (Pasing-Potrero 178,200 17,860_'
5. |Gumain 46,200 4,620
6. |Santo Tomas 726,000 72,696_!'
7. |Balin-Baguero-Buca ‘3,804,960 "380,490
Source: "Assessment of Damages to Infréstructure Caused by the

June 1991 Eruption of Mount Pinatubo", DPWH

— 22__,




3.2.3 . Type ahd Scale of River Disasters

Two major pfobiems on rivers created by the pyroclastic flow
deposit and volcanic ash deposit are

- potential mass movement of large volumes of material down-
slope, and '

- overflow of river water due to filling of existing drainage
channelsi'

Mass movements frequentlv evolve into rapid1y moving, destruc-
tive’ debris or mudflow, Volcanic mudflow is especially called
as "lahar". Lahar that occurred between 12-15 June in associa-
tion’ﬁiih the volcanic . eruption and a contemporaneous tropical
storms (Typhoon DldJng) and the same caused by rainfall after
the typhoon -did extens1ve damage to river channels and flood
control structures both to the east and the west of Mt. Pinatu-
bo. -

The cause of lahar iS*not_onIy the strong storm rainfall brought
about by the'tﬁphocn but also normal rainfall which will not
cause prdblemsVinfordinary cases. ~ The reason of this fact is
that'b§r061astic:flow_deposit'and'ashfall settling are mortar-
like aﬁd—cohéolidated and accordingly run-off coefficient in the
area is" very large. This mortar-like cover of +the ashfall
setfliﬁg prevent infiltration of the rainfall and raise run-off
coefficient, but once it is eroded by a flux of flow, it is
easily side eroded- and created lahar. A relationship between
daily rainfall at stations around Mt. Pinatubo and disasters is
depicted in Fig. 3.2-3. ‘The rainfall of Sta. Rita area on
Figure 3.2-3 is the most. But there were not mudflow. And the
rainfall of Masantol on Figure 3.2-3 is a half of the rainfall
~of Sta Rita. But'ﬁyro—claétic deposit and Lahar were remarkable
at Masantol. As the result, it can be said from the illustra-
tion that labar is not always caused by very intense rainfall
but also. by normal rainfall.
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in accordance  with the field investigation, major river disas-
ters are categorized as follow:

- Riverbed and bank erosion by lahar {(change in longitudinal
- and cross sections)

- Reduction  in water flow area due to deposit of material
created and. transported by lahar (change in longitudinal -and

‘crogs sections)

—.Waéhout of dike. due to overbanking of lahar and flood
~(damage of Tloed control structures) : .

~ Mud overflow and sgettling in outside of the river due to
lahar = R

- Flood overflow and resultant inundation

Status of river disasters is summarized by river in related with
the project as follows:

{1) 0’Donnell River {Sula Bridge)

Lahar. oecurred ‘many . times, ‘In the upper reaches, several hy-

draulic narrow points create ‘natural sand retarding basin and
deposition of sand is observed in this. part. Riverbed has been

extremely aggraded near Barangay Antonio about 10 km south of
Tarlac City and two irrigation intakes were buried under the
deposit., ‘Lahar reached up to Tarlac River.

(2) Abacan River (Dolores Bridge)

Riverbank -and riverbed are severely eroded in a large scale by
lahar at Sapangbato:SpillWay site, in the upper reaches, where
more than 100 houses were washed-out. Eroded banks form cliffs
which 'will be easily eroded by normal water flow. Abacan Bridge
is located on-the.border_of erosion and deposition stretch; the
bridgeZWas'washéd—0ut'due_to bank and bed erosion and below this
Doint'iSadépOSLtion-stretch where right bank was washed-out at
upstream pbrtion of Capaya Bridge resulting in heavy mnud sei-
tling in the adjoining area. - Downstream areas are severely
damaged by mudflow lahar,



(3} Pasig-Potrero River (Dolores Bridge, Sula Bridge).
The Pasig River at an apex of the alluv1a1 fan is severely

eroded in bank and bed and form a deeper valley. compared to the
pre—-lahar shape. Below this point is depos1t10n stretch: where
both banks were washed-out at about 5 km northwest of . Bacolor
and mud flooded from this point to areas of more “than 30 km?
Depth of mud exceeds 2 m in sowme places. Inundatlpn_:Jf mud
exceeds National Road Route No.7. Mudflow reached to Gugu Creek
in the left bank and Patutero Creek in the right bank. . Riverbed
of the Potrero River below the bank’s washed-out portion is
aggraded due to sediment settling, but a relatively enough water
flow area is maintained. '

(4) Porac River (Pulo Bridge,Pias Bridge)

Riverbed elevation has been aggraded ‘almost to the .left bank
elevation by lahar and Porac Town is endangered by lahar attack.
At Floridablanca, the mudflow overtlowed the bank to'adjoining
aréas, but below this pdint, lahar flows in:-the river channel of
the Porac—-Gumain diversion channel. Riverbed elevation has
been, however, raised in the channeiy SedimeﬁtS' brought by
lahar through the Porac-Gumain diversion channel have been
deposited in Pasag and low-wet land in the downstream areas.
This seems to reduce water flow area and-'clogs drainage to
Manila Bay. Cause of inundation for . a long period in the Lubao
area where Pulo Bridge is located seems to be clogging.

{5y Maloma River {(Sindol Bridge)

Riverbed was aggraded at Maloma Bridge of the .Route No. 7.
Right bank at upstream portion of the bridge was washed-out and
mud flowed out of the river. The scale of lahar is somewhat

smaller compared to other rivers. It is probably because'pyro—.
clastic flow deposit is smaller than in other rivers. - Mudflow
has not flowed over National Road Route No.7. - The Tanguay
River, which is located in the north of the Maloma River, has
changed its course to the left bank just at the upstream portion
of the bridge of National Road Route No.7, resulting in  the
washed-out of the national road.



3.2.4 Countermeasures ‘Undertaken to Date

The following countermeasures have been undertaken for recon-
struction and prevention of disaster expansion, Thege are the
main emergency works.

Excavation, dredging and channelization of river channel
~ Construction of cut—off-channel

Reconstruction and construction of dike and revetment.
Construction of spur dike

I

|

3.2.5 Future Disaster Prediction and Countermeasurcs

The Goﬁernment of the Philippines_has responded to the calamity.
Four commiltees, 1ie., ‘Infrastructure Committee, Resettlement
Committee, Livelihood Committee and Social Services Committee,
‘have been organized, corresponding to.the major concerns of the
Task Force on the rehabilitation of areas affected by eruption
of Mt.  Pinatubo and its effects, and inaugulated the respective
~approach to the rehabilitation works.

The Department of Public Works and Highways under the Infra-
strﬂéture_cdmmittee_has'started the rehabilitation works of the
damaged infrastructure especially roads, bridges and adjoining
river systems. At present, the following countermeasures are
under consideration.

(1) -Urgent Plan .

- Establishment of mudflow warning system (established under
Japan's Technical Cooperation) = .

- Establishmeht of pﬁblic education and awareness program

- Desilting of channel, channelization to maintain enough
water flow area. :

-~ Installation of check dams and groundsills in the river
~channel ' '

"~ Re—establishment of original drainage patterns

- Construction of ring dikes

— Construction of islands of refuge

~ Development of mudflow retention basins.

" (2) Intermediate Plan

e @



The

(1)

(2)

(3)

Re-establishment of river/drainage system
Conduct of topographiec survey
Construction of river dike

Long—term Plan

Construction of sabo works

River planning and implementation

Bridges

.1 Type and Scale of Bridge Disasters

bridge disasters are dividéd into the following 3 types."

Scouring. of riverbed, collapsing and inclination of piers
due to erosion of riverbanks and washing out of the backfill
of abutments. (Refer to Figure 3.3-1. Santa Fe Bridge)

Lahar accumulation on the riverbed results in narrowing the
clearance between water level and bottom of girder, and the
stiperstructure or approach road are washed out. As a -spe-
cial case, the whole bridge buries under the lahar. ' (Refer
to Figure 3.3-2. Bamban Bridge) SR

Collapsing or inclination of piers and washing out of the
backfill of abutments occur as a result of the disasters of
(1) and (2)}. On the other hand, the c¢learance between the
bottom of girder and water level became narrow due to the
lahar accumulation on the riverbed, (Refer to Figure 3.3-3.
Capayva Bridge)
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CHAPTER: 4
OUTLINE OF THE PROJECT

4.1 OBJECTIVE

The objéCtiVQSzof:the.project.are to investigate the natural
condition of some bridges for Phase III :(Group 2)vaffeéted by
the eruption of Mt. Pinatubo, to study substitute bridges in-
stead of the affected_bridges, to review whether this project is
proper .as. Japan's Grant Aid and to execute the supplementary
basic design.

4.2 ~ Examination on Contents of the Request

4.2.1 Methodology of'Examihation

(1) The obJectlve b11dges affected by eruption of Mt. Pinatubo
(Phase III Gloup 2)

The study team executed the examihation on contents of the
Reguest by the manner shown as the Figure 4.2-1 in order to
accomplish the objects.

Instead of the 5 br.idges, Phase TII, Group 2, affected by erup-
tion of Mt. Pinatubo, substitute bridges should be decided based
on the present natural condition and the review of the executa~
ble p0831b111tv' whether these bridges are proper for Japan'’s
Grant Aid.

The decision _in cevaluating the bridge objectives follows the
items below :

Influence caused by outflow of present volcanic mudflow and
volcanic ash

Influence caused by outflow of future volcanic mudflow and
volcanic agh

Possibility of shifting the future river flow course

..__-'31__.



Change of socio-economic characteristics caused by eruption
of Mt. Pinatubo in the future and the feasibility for con-
struction of bridges in these areas '

The condition of damage of the access roads to the bridge
canstruction areas in the present and the possibility of
damage in the future R

The Study Teaw investigated the above mentioned objectives and
reviewed the executable ©possibility for constructing .. the
bridges. Some items related with river condition and sabo are
the imperative factors for the decision of these “substitute
- bridges. ~The study teamn selected the rejectable bridges taking
into consideration the magnitude of damages caused by mnature and
executable bridges by taking countermeasures based on the flow—.
chart related with river and sabo. The flowchart is shown in
Figure 4.2-2. A detailed flowchart is explained in Appendix 8
"Analysis of Hydrology™. '
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Features of Rivers by Bridge

a. Name of Bridge
Ir. Name of River
c. Feature of Rlvers _
- Shape of catchment area
- Catechment Area
- Longitudinal profile
-~ Annual flow duration

-~ TRiverbed slope at the bridge site
~ (ross-section at the bridge site
- Roughness coefficient at the bridge site-

d. Ash Fall Depth and Volume

Possibility of Lahar Attack

a. Is the bridge located in
the Lahar prone area?

b. Possibility of shifting
the river course of Lahar
producing river

No

Yes

Magnitude of Effect
by Lahar '

Countermeasure
Give up econgtruction
& select alternative

area

Existence of sediment {Ash)
production

Is there volecanic ash oriented

sediment production from

catchment basin?

| Yeos

M

agnltﬁ&é of Effect by Sediment

(Ash) Discharge
a.

Annual sediment (ash) produc-
tion volume in the eatchment
basin

. Will the annual possible
sediment (ash) discharge
volume alt the bridge site
exceed the annual sediment
production volume (In this
case, sediment will not be

deposited at the bridge site)

' No-

Countermeasure

No

Yes

No Effect

No Effect

Figure 4,2-2 METHODOLOGY FLOWCHART



(2) The candidate substitate bfidges (Phase I1l, Group 2)

.SUbétituLeg—bridges- are selected from the 1list of candidate
bridges (Refer to Table 2,1-3), which have lower cost than
rejectable bridges (Phase III, Group 2}. The selection method-
ology - Tor the substitute bridges are the follows:

1) Loading within the regions III, IV-A and IV-B.

2) . Confirmed bridges will not be affected by eruption of Mt.
Pinatubo in present and future.

3) Population of "the influential .area caused by bridge re-

_ placement.

4) Relating condition between  -the side and main cities.

5) The Extent of damage to existing bridges.

6) Improvement plian for the route in the feature.

7). Completion of the necessary data for detailed design.

8) Construection to be finished within one year.

On the study of the above mentions, some bridges would be
selected as high prigrity candidate bridges.

{3) Selection of substitute bridge out of high priority candi-
- date bridges. '

For the high priority candidate bridges, topographic and geo-
technical surveys are hydrological analysis are executed and
. based on the result of (1) and the studies of topographic and
geotechnical -survey  and hydrological analysis, selection of
substitute bridges is executed out of high priority bridges.

(4) The study teamn executed the investigation and review of

some. problems on construction and countermeasures needed of
~~the said 3 bridges of Group 1 in the same procedure -as in
- 'Group 2. {Refer to Table 2.1-4).



4.2.2 Result of the Examination

Based on the methodology described in Ttem 4.2.1, the‘bridges
mentioned below {14 bridges) were studied. -As a :esult of  the
Study, Dolores bridge out of 5 subjective bridges affected by
eruption of Mt. Pinatubo (Group 2) was excluded - from - the
project. In stead of Dolores bridge, Apollo bridge -was Jjudged
to be proper to plan as substitute bridge. '

(1) Study on the objective. bridges -affected by eruption of
Mt. Pinatubo (Phase III, Group 2) —==————=—==—=== 5_bridges

(2) Study on the candidate substitute bridges {Phase 117,
GROUD D) e m s i o s e e e e 6 bridges

(3) Study on the objective bridges. (Phase III,  Group 1)
e e e —-— 3 bridges

Study on the objective bridges —rm=—-—=——————r——— 14 ‘bridges

(1} Subjective bridges affected by eruption of Mt. Pinatubo
{Phase 111, Group 2) ' : 3 '

1) 03.10 Dolores Bridge

Proposed bridge site is located at a distance of about 30 km
in the southeast of Mt. Pinatubo, surrounded by rice fields
and plain. R

Thickness of ashfall is reported as 9 cm, but the result. of
calculating the thickness of basin average ashfall was 13
em. Now, ashfTall is deposited along the road on both side
and its guantity is little, but the evidence is able to be
found out on the farm.

Gugu Creek is a small river located approximﬁtély in ‘the
center of the alluvial fan formed by the Abacan and Pasig—
Potrero rivefs which originate in higher elevations‘arbund
Mount Pinatubo proper. Gugu Creek originate in the apex of
the alluvial fan. The catchment area of Gugu Creek is 28.9
km* at the proposed bridge site, and the river length at the
same point is 19 k. The catchment basin forms a long and



narrow shape. along the river course with widths varying from

. 1~3 ‘km. - The creek flows down In a dissected channel on the
-alluvial'f&n'with a riverbed gradient of about 1/60 in the
riverhead- and about 1/4%0 at the bridge site.

L. It can_be'judged'that iashar will not occur in the future in
Gugu - Creek within its own catchment since it does not origi-
nate 1in the Mount Pinatubo proper. There is, however, a
possibility of shifting the course to the direction of Gugu
Creek for the Abacan and Pasig-Potrero rivers which de-
veloped many lahars to date. In this case, lahar in the
Abacan or Pasig-Potrero river will flow down along Gugu
‘Creek. . Accordingly, construction of Dolores. Bridge. is not
recommended . :

-Existing bridge is a timber bridge with a total length of
24.65 meters with concrete pier, and its traffic volume is
comparably low. :

“Result of the study

-The water source of. Gugu Creek does not originate in the
_MduntTPinatubo-ptopér; There is, however, a possibility of
‘shifting the course to the direction of Gugu Creek due to
. thée Abacan and Pasig-Potrero rivers which created many lahar
‘to-date. ‘The existing bridge is stable with concrete piers.
In spite that it is.an obstacle for traffic, it is judged to
be able to be beared by the existing bridge in short-term.
Thén, the bridge construction should not be executed.

2) 0.3 17 Sula Bridge

Proposed bridge site is located at a distance of 30 km in
the north of Mt. Pinatubo, and is surrounded by some moun-
tains, Iin a wide field area.

~“According - to the: report of the Philippine Institute of
‘Seismology and Volcanology (PHIVOLCS), both of thickness of

- ashfall and thickness of basin average ashfall is less than
-1 em.: But-as a result of field survey, deposit of more than
"1 em was found out .in the field.

. The'Sula-River-is_one of the left bank tributaries of the
Bulsa River, .a northern tributary of the 0’Donnell River



which originates -and flows down in the northern s]ope'of
Mount Pinatubo. The Bulsa River does not- originate in Mount
Pinatubo proper but in Mount Gates which is located 10 km

north of Mount Pinatubo. The Sula River flows down -in‘
mountainous terrain from west to east with a gentle arc
curve. The catchment forms a long and narrow shape with the

"river length and. Width of about 30 km and 3 km, respective-
1ly. ' :

Catchment area at the proposed bridge site is 50.8 km?, and
riverbed gradient is 1/10 and steeper in the headwaters and
‘about 1/120 at the proposed bridge site located - at. 500 m
upstream the confluence to the Bulsa River. The Sula River
Basin is located at a distance of about 35 km from Mount
Pinatubo, and ashfall depth is 1 cm and less in accordance
wilh data of PHIVOLCS. Ocular observation during the field
investigation revealed, however, more thicker ashfall set-
tling especially in the Bulsa River Basin.

The site will not be affected by lahar. Effect of ashfall
settling inside the basin has been studied as follows: if
the specific sediment dlscharge in the Sula. River Basin is
assumed to be 3,840 nl/year km? (60,000 -*%A"~0.7), annual
sediment production is 185,100 nﬁ. While annual ‘possible
sediment transportation volume al the same point is estimat-
ed at 2,040,000 m3, thus, sediment will not be deposited at
the bridge (for details, see Appendix-9). S

There is no existing bridge, but a bridge is'necessary for
agriculture activity. And the improvement pfoject'for'this
route was executed last year so that this bridge . is very
important for the rural road network.

Result of the study

The water source of Sula river does not originate in the Mt.
Pinatubo proper. It can be judged that lahar will not occur
in the future in Sula river and it - is not considefed?that
river hed will 1rige because the aunnual possiblezsedimeﬁt
transportation volume is meore than annual sediment produc-
tion volume. As a result, the influence caused by eruption
of Mt. Pinatubo is not agaihst the bridge construction. it
is preoper to construct ‘the bridge in the project.



-3)  Bacong Bridge:

.'PropOsed=bridge'side is located at a distance of 35 km in
the  south of Mt, Pinatubo, The topographical condition is
the hill;, with flat fields.

ACoording to the report of PHIVOLCS, thickness of ashfall
and average ashfall are 10 cm. But based on the field
survey, thickness of ashfall is not found out. '

The Pinulot River flows in a mountainous terrain in the
south of Mt. Pinatubo. - The catchment basin is divided into
two parts by National Road Route 7 which runs east and west

in the groin of Bataan Peninsular. The northern part of the
basin originates in Bitnug motuntains and the southern part
originates “in . Mount  Santa Rosa. Both the northern and

southern basins. éonsist -of ‘numerous long and slender sub-
basins, and the Pinulot River has a comparatively large
catchment area of 122,8 km®* in c¢omparison to .its river
‘length of about 18 km. Riverbed gradient in headwaters is
1/10 and steeper, and for. the stretch from 8 km upstream
point of the proposed bridge site where the river exits the
mountainous terrain: to the bridge site and at the bridge
site gradiants are about 1/250 and 1/300, respectively. The
Pinulot River Basin falls in. distances from 25 toc 44 kmn,

with an. average ashfall depth is 10 cm corresponding to
3

about 12 million wmY in the whole catchment. The site will
not be affected by lahar. Effect of ashfall oriented sedi-
ment discharge will be as follows: Annual sediment produc-

tion at the proposed bridge site will be 254,200 m° if
specifiec = value - is assumed - to be 2,070 -ma/year/kmz
(60,000%A7-=0.7),  while possible 'sediment transportation
volume at the same point will be 1,336,000 m3 (for details,
see Appendix-9).  Accordingly, no sediment deposition will
occur at the bridge site.

Exiting bridge is a balley bridge of a length of 46 meter.
The  substructure is pile bent pier. The traffic volume is
in-big number, and the bridge is 'important in the area.

Result of the study

The site will not be affected by lahar. Possible sediment
- transportation: volume is more than annual sediment produc-



tion. So, it is not considered that the riverbed will rise

in the future. The site will not be affected by eruption of
Mt, Pinatubo in the future. ~ The bridge 1s an important
bridge for rural road network. 1t is proper to construct

the bridge.
4} San Rogue Bridge

., The proposed bridge site is located at a distance .of about
50 km in the south of Mt. Pinatubo, and is near Manila bay.

- The circuamference is swawmp area. The topographical condi-~
tion is flat and there are many houses on both - sides of the
river,

Ashfall and basin average ashfall depth were .assumed at
about 2 em by PHIVOLCS. But ashfall depth was not find out
at the time of the field survey. :

San Rogue Bridge is proposed to ecross the :Hagonoy River.
The Hagonoy River is one of river mouth blanches near Manila
Bay in the Pampanga River system. It is blanched from the
Pampanga River at Santa Lucia and has a catchment area of

approximately 20 kwm®. It is, however, not -clear. . since
rivers and drainage channels are complicatedly joined and
blanched in the low-wet land. Almost all water is the one

diverted from the Pampanga River at Santa Lucia. . The river
at the proposed bridge site is a tidal river flowing in the
lowv-wet land near Manila bay and fish ponds extend .in the
surrounding areas. Nog flgod has been reportedly observed in
the Hagonoy River in accordance with interviews to the local
residents, but the area frequently suffers from inundations
due tg high tide. There will be no affect of lahar. -Sedi-
ment production due to basin’s ashfall settling will be
minimal because the area is in flat land, and no affect is
conceived.

Existing bridge is a timber bridge and its middle portidn
was destroyed by earthquake in 1990. Now as the paibt of the
bridge was repaired, only +tricycle can pass. Before the
earthquake, the traffic volume was in many numbers. ‘

Result of the study

The site will not be affected by lahar, and sediment produc—
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tion on the riverbed. Rise of the riverbed is not suspect-
ed; For this reason, it is proper to construct the bridge on
the pPOJect.

5) 01.02 Maph111nd0 Bridge

. The”pﬁoposed bridge-site-is’located at a distance .of about
100 km in the north of Mt. Pinatubo and is located near
Lingayen Bay. The topographical condition is flat and the
surrounding area has wany fishponds.

Ashfall and basin average ashfall depth were not. find out by
the field survey.

Maphilindo Bridge is located in: low flatland near the river
mouth as in.the case of San Roque Bridge. The Basina River
" Belongs to the Agno River syétem and it is a blanch of the
Calmay ‘River:- which flows in the east part of the Agno River.
The Basina River flows into the Agno River at 1 km upstream
- the river mouth. The Calmay River is a downstream part of
the Camangbogan River, downstream name of the San Juan River
which heavily meaﬁders in the wet and flat land of the
former Agno River course. The Basina River blanches from
the Calmay River at about 10 km upstream the river mouth; a
large portion of the discharge of the Calmav River flows
down “the main course, and the discharge of the Basina River
is uquallV'small. .The,Basina'Riveb at the .bridge site is a
tldal river. The site is located at about 100 km north of
Mt Plnatubo and a sllght ashfall was observed during the
ernptlon_accordlng to an. interview, but no deposit of ash
has been presently observed in the area.

. There will be no affect of lahar. As in the case of 8San
Rogque Bridge, basin’s ashfall settling will not be dis-
charged to'tﬁerriver,'and no effect is conceived.

Existing bridge is a bailey bridge with a pile bent pier.
The traffic volume is comparatively in many numbers, and the
bridge is imﬁortant'for the rural road network.

Re_s‘u].‘-t of the study

The 51Le ‘will not be affected by lahar and sediment produc-
“tion on the river bed. It is mnot considered that the river

e I



bed will prise. This bridge is very important for. the rural
road networlk. For this it is proper: to construct
the bridge in the project. '

reason,

Conclusion

Table 4.2-1

(2)

1}

The Study Team examined the & subjective bridges (Phase III,
Group 2) affected by eruption of Mt. Pinatubo. As a result,

Doloreg bridge was judged that it is not proper to construct
because of a possibility of shifting of the course to. the
direction of Guga Creek due to the Abacan and Pasig-Potlrero
rivers which created many Lahar to date. And the other 4
bridges were judged not to be affect by. eruption of Mt.

Plnatubo, at present and in the future And these 4 bzldges
were Jjudged that it was no problem to con%truct

Table 4.2-1 shows the summary of river evaluation affected
by eruption of Mt. Pinatubo for 5 subjective bridges (Phase
111, Group 2). ' '

| SUMMARY OF RIVER EVALUATION AFFECTED

n
BY THE ERUPTION OF MT. PINATUBO
Bridge Bridge | Distance Thickness: Source Fossibility of . )
Name of Bridge Length ron o [ River Shifting Evaluation
Ne. Desizned{ML. Pinatube| ashfall River Mudflen and :
(m} {em) Debris Fiow
I ShifLing 'n‘lterﬂs}.' :
03.10 | Dolores Bridge 13 SE 50 (ke}f 0 {13) { Mt. Pinaiubo audflow and lahar Affected, excluded
d is suspicious
Sub. ive Bridees =
-\‘;lggié 4 hy . ) . Less . Yot affected, proposed
[mp[mn o 03.17 | Sula Bridge E0 N 3 than 1} Hi. Gatas Not suspicious Tor consiruciion
Nt Pipa :
hane Y becus 2) Yot ‘affected, proposed
. affecte 20!
$2.03 | Pacong Bridge 5e 5 33 10 ML. Sanie Rosal Nob suspicious (gr cungtrucugn i
03.07 | San Roque Bridge 51 | 8 Sp 2 feibotary of | Nol suspiclous tot sffecied, proposad
Pampanga for construclion
01.02 { Maphilindo Bridge 160 N a Agany Kol mispielous Not affected, propased
for construction

Substitute candidate bridges

Dagat-Dagatan Bridge

(Phase IIT,

Grou@ 2)

The proposed bridge site is located at a distance of about

60 km

east of Mt.

Pinatubo.

The topological condition

soft hill and the surrounding area is rice fields.

Ashfall

and basins ashfall
less Lhan 1 cm by PHIVOLCS.

is

settling depth were assumed at
There was no ashfall during the




- fiald survey.

.'The DagatHDagatan' River 1is a drainage channel-like small
river flowing into a tributary of the Maasin River in the
Pampanga River system. Adjoining areas are almost flat hill
areas and presently used as paddy fields. Riverbed gradient
is gentle and ordinary flow is slow. The site is located at
a distance of 680 km north of Mt. Pinatubo. Although the
PHIVOLCS data show an ashfall depth of less than 1 com; no
‘deposit of ash was observed in the area during .field inves-
tigation.: No: effect = of either lahar nor basin’s ashfall
oriented sediment discharge will be conceived.

Result of the study

The site will not be affected by Lahar Population of the
influential area and traffic volume are big.  And the bridge

is - very important for the rural road network. 80, this
bridge is satisfied with the conditions for substitute
bridge. For this reason this bridge is selected as one of

high priority candidate bridges.
2) 03,02 Aeta-Kinarangan Bridge

. The proposed bridge site is located at a distance of 75 km
south of Mt, Pinatubo, in the southern end of Bataan penin-
sula which is a fruit garden.

Ashfall andﬂbasin ashfall settling are assumed at lesé than
1 cam by PHIVOLCS. As a result of the field survey, there
was. no ashfall, :

The Duate River is a mountain river in the east slope of
Mount Mariveles located in the tip of Bataan peninsular. It
flows in a steep valley with gravel riverbed finally into
Manila Bay at Barangay Limay. The catchment area of the
rivér at the proposed bridge ‘site is about 12 kw?, and
riverbed gradient is 1/50.  Ashfall depth is less than | cm
accobding to PHIVOLCS: data, but no ash was observed in the

‘area during field. investigation.  No effect of either lahar
nor basin’s ashfall oriented sediment discharge will be

conceived.

Existing bridge is a bailey bridge of the length of 18 m



with concrete abutments and is stable. The :traffic. volume

is low.
Result of the study

It is not conceived that the site will be affected by erup-
tion of Mt. Pinatubo. Existing bridge is stable and the
traffic volume passing the bridge is in small number. - So,
replacement of this bridge is not urgent, and does not
satisfied with the condition as the said gubstitute bridge.
For this reason, this bridge should be excluded from ‘this

project.
3) 04.12a Tumalim Bridge

The proposed bridge site is located at a distance of 180 km
sputheast of Mt. Pinatubo, and is surrounded with the hills;

. There is no ashfall and basin’s ashfall settling.

The Tumalim river has a catchment in the west side- of the
Taal Lake catchment in Batangas Province and flows westward
into South China Sea.  The river which Tumalim Bridge cross-
es is a left bank small tributary of the Tumalim River with

a catchment area of 1.5 km#*. The river flows in a 15 m deep
dissected wvalley. No effect of ML. Pinatubo eruption 1is
conceived.

Existing bridge is a stable bailey. bridge of the length of
53 m supported by mnew concrete and timber piers._. ‘This
bridge is the rural road bridge with a traffic volume 6f'a
big number. :

Result of the study

The site will not be affected by Lahar. According to the
basic data of substitute candidate bridges, population of
the influential area is relatively large and the .traffic
volume is high. As satisfied with the conditions of the
substitute bridge, this bridge is selected as one of high
priority candidate bridges. '



4) - 04.15a Kinalapan Bridge

The proposed bridge site is located at a distance of 145 km
northeast . of  Mt. Pinatubo, at Barangay, Pingit in Baley,
Aurora. . The surrounding area is flat with coconut planta-
tion.

Aéhfall depth was assumed at 0 cm by PHIVOLCS. In the field
survey, -it was reported that there was a little bit ash
fell, but now there is no ash.

. The Pingit River is a blanch of the San Luis River which
'flows'in Aur0fa Province to Baler Bay in the Pacific Ocean
side of Luzon Island.. It flows in low and flat land near
the river-mouth and it is a tidal river. No effect of Mt.

o Pinatﬂbo:erﬁption is conceived.

Exiting bridge is a stable timber bridge of the length 52 m
- with wooden piers. - The traffic volume is low.

Result of the study

The site will not be affected by the eruption of Mt. Pinatu-
bo in the .future. The superstructures and substructures of
this bridge are in:good condition. Traffiec volume on this
bridge is low. ' The urgency for replacement this bridge is
low. Accordingly, it ‘is not considered that the bridge has a
coniditions as . a substitute bridge.  For this reason, this
bridge should be excluded from this project.

5) 04.03a Pdurungan Bridge

. The: proposed bridge site is located at a distance of about
110 km-southeast of Mt. Pinatubo and is in the rice fields
"of Cavite plain.. The bridge is on the dam.

. Ashfall ‘depth and basin’'s average ash settling were assumed
‘at less than 1 cm by PHIVOLCS.. On the field survey, ash was
not: find out.

The Balawag River is one' of numerous rivers flowing into

Manila Bay. in the northwestern slope of Taal Lake in Cavite
* .Province. . The proposed bridge site is just after the river
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flows out from gentle hill areas to lowlands. No effect of
Mt. Pinatubo eruption is anticipated.

. Existing bridge is a stable bailey bridge of the length 54 m-
with concrete pier. The traffic volume on the bnidge is

low.
Result of the study

The site will not be affected by eruption of Mt. Pinatubo.
‘The substructures made by concrete piers and the
supérstructures are  stable. The traffic volume on this
bridge is low. ‘The road network system in this region has
been developed very well. In view of this point, it is
considered that the urgency of replacement this-bridgé is
low and its situation is not satisfied with the conditions
as a substitute bridge. For this reason, this bridge should
he excluded from this project.

8) Apollo Bridge

The proposed bridge site is located at a distance of about
40 km south from Mt. Pinatubo, in neighborhood of Orani. in
Bataan. Topographical condition is formed by moderate hills
around rice fields.

Ashfall depth was assumed al 5 cm by PHIVOLCS. 1In the field
survey, it was found out that there were a little: bit ash-
fall.

The QOrani River originates in Mt. Natib .located din the
northeérn part of bataan Peninsular, and flows northeastward
to Pampanga Bay, a northeranmest part of Manila Bay. The
river 1is one of numerous rivers which originate in Mt.
Natib. It dissects a 700 m wide slender valley with =a

length of about 20 km. Catchment area at the proposed
bridge is 18.8 km®, Riverbed gradient is ‘generdally. steep
throughout its length and it is 1/2%0 at the bridge site.
The average ashfall depth is 6 cm corresponding to i.1 mil-
ljon'm3 in the entire basin, ashfall deposit is, however,
not so much according to field investigation..

Effect of lahar is not conceived; effect of ashfall oriented
sediment producticon is studied as follows: Annual sediment



production volume at the proposed bridge site is estimated
at 144,800 m3 assuming the specific volume at 7,700
'3/vea1/km (60,000%A"-0.7), while possible sediment trans-
pOItdtlon volume is calculated at 154,000 w3, Accordingly,
no sediment deposition will take place al the bridge site,.

Existing bridge is a timber bridge of the length of 30 m
with pile bent piers. The traffic volume on this bridge is
high. The bridge is important for the rural traffic system.

Result of the study

The site will not be affected by Lahar. According to the
basic data of  the substitute candidate brldge, the popula-
tion of the .influéntial area is so many and  the traffic
volume is high. As satisfied with the conditions of substi-
‘tute bridge this blidge is selected as one of high priority
" candidate bridges. The bridge is the nost dllapldated among
the selected high priority candidate bridges.

Conclusion

In accordance . with the manner of the study described the
beginning of this chapter, it was examined whether 6 substi-
tute candidate bridges have the conditions. of substitute
bridge or not. And out of 6 substitute candidate bridges, 3
bridges were selected as high priority candidate -bridge.
Amohg 3 bridge, Apcllo bridge has the highest priority and
Dagat-Dagatan bridge and Tamalim bridge follow. For the 3
bridges, topographical and geological survey were executed.

As the result of the study for subjective bridges {(Group 2)
affected by eruption of Mt. Pinatubo, 1 bridge out of 5
subjective bridges (Group 2) was excluded from the project.
It Was decided to select 1 bridge out of 3 high priority
candidate bridges.

Apollo bridge was a substitute bridge instead of Dolores
bridge which was excluded from the project because that
Apollo bridge has the highest priority.

Bagic data of 6 substitute candidate bridges and the result

of selection for high priority candidate bridge follow
below. '






1.9.2 BASIC DATA OF SUBSTITUTE CANDIDATE BRIDGES AND SELECTION OF HIGH PRIORTTY CANDIDATE BRIDGES

Tahie
A A
T Present Condition of : ] ‘
Bridge Socto-teonomic -and Traffic Information Engineering Information Construction Information
Design . ) Erection Transportation|Reason of selection
: B Traffic ) . . Traffic . River/ Condition Equipment of Steal no selection as high
xo. |Bridge|{Name and l.oeation|Length{ Type Present ‘[No. of jPopulation Main Development [ Volume Traffic Trip Product | Road TOPO GeologicallHydrological of Local Givder Road/ priority cadidate he
No. of Bridge {m) Condition [Brangay| Affected Product Plan (ADT) {Composition (t) ConditionfCondition Condition |Access Road - Material Condition
{ f03.05 |.npagat-Dagaton 48.00Bailey|Good Newly 5 8,000 .Palay _ 550 1 .Light For trans- 20 Flat, -— JHWL=1.0 .Good Condi-).Available Good Condition)Selection
Hridge Bridge|repaired .Vegetables Trucks formation and curve .OWL=5.5 Ttion all const. .Population of the
Km.624500 Non-Pass— .Duck- .Tricycles [transporting terrin .LKL=7.85 ,Proposed Equip. tial avea is many
San-Rafael- able for raising .Jeepneys products approach~ width for . Cement .Traffic volume is |
Buston Road, heavy .Garment ed Improvementj.Gravetl
san-Rafael, vehieles : 5 m wide .Lumber, atc.
—-J Nulacan
2 [03.02 |.aeta-Kinarangan 18. 40 Baileyipilaplidated 8 13,872 .Palay -~ 30 |.Tricyeles lAgricultural a Folling —_ — .Passable ,Cament — No selection
Bridge : Bridge|Bridge .Corn .Jaepney’ & Insdustrial Terrain .Proposed .Gravel .Traffic velume is .
Km.143+854 Ldivestoek .Truck Purpoases width for .Boulder .Pier is made by co
Aeta-Kinarangan : .Cars Improvement|.5teel Bars .Existing bridge is
Road, lLimay, 6.0 m Limber
Bataan
3 |04.12af . Tumalim Bridge 53.10|Bailey|Dilapidated 3 2,630 .Sugar .Livestock 500 1.Truck Agricultural 10 R — — .Rough Rd. .Sand Hasugbu- Sslection
Km.91 + 750 Bridge Cane Jeep Products . Proposed .Gravel Tgaytay Rd. .Population of the
Ganilad-Tumalim : Width for .Timber .Smooth ~ tial area is middL
-¥ Indang Road, Improvement .Traffic volume is |
Nasugbu,Batangas 6 m '
1 {64.15a{ .Kinalapan Bridge| 80.00/Bailey|Dilapidated 3 2.000 .Vegetable |Commercial 30 j.cars Transport 1 Flat -— — Good .Can Purchasel.Nueva Ecija- [No selection
Km.233 + 033 Bridge ' Coco nuts |Port .Jeep Products local Mate- Aurora Rd. .Population of the
Baler-Auirora - .Rice JPruck and People rials .Good tial area is not s
Rd. Brgy. JPricycles | te Mavket Traffic volume is
Pingit. Baler. .Animal .1t is difficult to
Aurora priving port comstruction
3 |01.03a|.pPaurungan Bridge| 61.55|RaileyiDilapidated 10 10,000 Vepgetable {Residential{i30-200}.Light Transport - Rolling Sandy — Fair .Can Purchase].Zapote- No selection
Km,29 + 118 Bridge{Bridge Fruits trucks | agricultrual Terrain Clayey .Proposed local Mate- Zalawag- .Traffic volume is
Zapote-Zalawapg~ .Sugar cane .Heavy Products, Soil Width for rials salitran Road{ .Flooded ares
Salitran Road, trucks Community Improvement Fair .Existing bridge is
Dasmarina, .Jeepneys Construction 6.1 m dum
Cavite .Cars material .Existing bridge is
Dump
trucks
B [03.5 .Apollo Bridge 30.00fTimber{Dilapidated 2 15,000 .Yegetable  [Residential 600 |.Light Transport 1.5 }Fiat Sandy LOWL=15.5m ,Fair .Cement .Layac- Selection
107 Km Bridge|Bridge Livestock trucks Passengers ' JHWL=18.0m . Lumber Balangn- .Population of the
Orani .Sugar cane frieycles |~ .Hardware Mariveles tial area is so me
Orani, Bataan .AgEregates Port Road . Traffic volume is
_ .R.5.B.
boter @ : First priority O : Second priority 2 ¢ Third priority X : No priority
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TA OF SUBSTITUTE CANDIDATE BRIDGES AND SELECTION OF HIGH PRIORITY CANDIDATE BRIDGES

*A -
resent Coudition of : Co :
= Bridge Socio-Feconomic and Traffic Information Engineering Information ‘Construction Information
’ Design : : Erection Transportationlkeason of selection and
Traffic ] E ) Traffic; .- River/ Condition Equipment jof Steel _ Ino selection as high
ion]Length] Type Present No. of |Population Main Development {Volume Traffic Trip Product Road TQPO GeologicaliHydrological of Local Girder Hoad/ priority cadidate bridges Priority
(m) Condition [Brangay| Affected Product Plan (ADT) {Composition (t) (Conditionicondition Condition {Access Road Material Condition
48.00Bailey{Good Newly A 8,000 .Palay —- 550 |, Light . for trans-- 20 Flat, -— JHWL=1.0 1.600d Condi-|.aAvailable Good Condition|Selection
Bridge|repaired Vegetables Trucks formation and ' curve .OWL=58.5 tion . all const. .Population of the influen-
Non-Pass~ Duck- - .Tricycles jtransporting’ terrin ~LWL=7.65 . Propased Equip. tial area ls msny ()
abhle for raising Jeepneys products approach- : width for .Cement .Traffic volume is high
heavy Garment ed Improvement | .Gravel
vehicles ’ P & m wide .Lumber, ete.
an | 18.40(Bailev|bilapidated a 13,872 |.Palay -— 30 |.rricycles {Agricultural 5 Rolling - — .Passable .Cement — No seleetion
BridgeiBridge .Corn .Jeepney’ & Insdustrial Terrain .Proposed .Gravel .Traffic volume is low
Livestock .Truck Purpoases width for 1.Boulder .Pier is made by concrete X
an .Cars Improvementi ,Steel Bars L Existing bridge is stable
5.0 m JLimber .
1
) 53.10jRaileyiDilapidated 3 2,630 .Sugar Livestock 500 | . Truck Agricultural 10 —_— — -— .Rough Rd. .8and Nasugbu- Selection
Bridge Cane .Jeep Products . Proposed .Gravel Tgaytay Rd. .Population of the influen-
m ' Width for |.Timber .Smooth tial area is middle VAN
LN Improvement Traffic volume is high
TAS 6 m
ige] 60.00jBaileyibilapidated 3 2,000 Vegetahle [Commercial 33 '} .Cars Transport 1 Flat _— — Good ,can Purchasel .Mueva Ecija- {No selection
Bridge Coco nuts |Port .Jeep | Products ’ local Mate- Aurora Rd. .Popuiation of the influen-
.Rice .Truck and People rials .Good tial area is not so many X
,Tricycles ]to Market ,Traffic volume is low
;Animal it is difficult to trans-
Driving port construction equipment
ige] B1.55|BaileyjDilapidated 10 10,000 Negetable (Residential [150-2001.Light Transport — Rolling’ | . Sandy — .Fair ,Can Purchase|.Zapote- Ko selection
Bridge|Bridge .Fruits ) trucks agricultrual Terrain Clayoy . Proposed local Mate- | Zalawag- Traffic volume is low
~ .Sugar cane .Heavy Products, Seil Width for- rials Salitran Road| .Flooded area
trucks Community Improvement .Fair .Existing bridge Is on the X
Jeopneys Construction 6.1 m dum
.Cars material .Existing bridge is stable
. Duntp
trucks
30,001 TimberiDilapidated 2 13,000 .Vegetable |Residential 600 [.Light Transport 1.5 IFlat Sandy OWL=15,5m Fair . Camnent Layac— Selection
Bridge|Bridge .Livestock. trucks Passengers 1 JHWL=18,0m ’ . Lumber Balanga- Population of the influen-
.Sugar cane .Tricycles ‘ : ' .Hardware Mariveles tial avea is so many ()
' Aggregates Port Road Traffic volume is high
.R.5.B.
Ly (O : Second priority A ¢ Third priority X : No priority
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(3) Subjecti#e bridges affedted by eruption of Mi. Pinatubo
(Phase III, Group ‘1) :

1) Pias Bridge

The proposedﬁbridge site is located at a distance of 25 km
gsoutheast of Mt. Pinatubo, Topographical condition is hills
on the foot of Mt. Pinatubo. o

. Ashfall and basin’é‘average-ashfall depth were both assumed
‘at- 15 .¢m by. PHIVOLCS., At the time of the field- survey, it
was not find out there were ashfall.

Pias bridge is planned to cross a tributary of the Callano

"River. . The tributary flows between the Pasingotrero and
Porac rivers on .the alluvial fan in the southeast of Mt.
Pinatubd.  The--site has not yét been affected by lahar as of
thé'present time, however, .there is a possibility of lahar
affection due to river shifting of the Porac and/or Pasig-
Potrero rivers.

Now, -there 1is no exiting: bridge. It is possible ito cross
the river except at the flood time. Traffic on this rvoad is
low due to non existing bridge. .

. ADB has a resettlement project of the victions due to erup-
tion of Mt. Pinatubo near the site. S0 this route is impov-
‘tant for rural road network.

Result of the study

The tributary between the Pasig-Potrero and Porac river on
the alluvial -fan does not originate in Mt. Pinatubo, but is
located on the foot of Mt.. Pinatubo. In the case of
shifting the course to. the direction of the tributary, there
is a:possibility to be:affecbed by eruption of Mt. Pinatubo,
which will interrupt the progress of the construction.
However, this bridge is very important for the resettlement
 project of ADB. And DPWH desired to construct this bridge.

eFor:thiS'reason, the Study Team recommends to construct the
bridge in consideration of the following.

~ o Construction of river bank protection of approach roads



Construction of stabile substructure
Maintenance of water way of the river

2) 03.11 Pulo Bridge

The proposed bridge site is located at-audiSténee.of-abQut
40 km southeast of. Mt. Pinatubo, and is on the alluvial fan
of Pampanga delta. :

Ashfall and basin’s averagé ashfall depth were 5 cm- in
according to PHILVOCS. During the field survey, it was Tind
out there were ash settling with the clearance of 1 meter
between the bottom of girder.and the riverbed. ' '

The river which Pulo Bridge is planned'to'croés is a:left
bank -tributary of the Gumain River flowing to the latter at-
just upstream the confluence:  to the Pasag River. - The
proposed bridge site is a inundation prone area of the Pasag
River, ' : ‘

Now, this bridge construction is completed except the ap-
proach road construction work. (Progress percentage is-85%)

Result of the study

3)y

The clearance between the bottom of girder and biverbed was
not enough because of accumulation of - mudflow. But con-
struction of the bridge was completed except‘the construc-
tion of approach road. $So, it is not adequate to remove it
to other place. As the result, it was recommended to take
gome countermeasure as followings. '

Removal of the accumulation'on the riverbed
Construction of river bank protection-

Reinforcement work for the approach road

Maintenance for the shifting of the water way in the
future : ' o

03.18 Sindol Bridge

The proposed bridge site is located at a' distance of  about
35 km west of Mt. Pinatubo. : :

Ashfall and basin’s average éshfall'depth'wereiassumed at



both of 12 -cm_ according -to - -PHLLVOCS. During - the field
suryey,'it'wastound'out that there were ash due to eruption
of_Mt, Pinatubog

. The obJeotlve river is_a:blanch of the Maloma River which
flows' in the western slope of Mt. Pinatubo. The blanch is
1ocated 500 m off the South China Sea coast and runs almost

'parallel to the coast. It is an old river course and seems
to be a 15 m wide narrow pond and there is almost no water
flow. “Adjoining ‘areas are covered by mud and sand brought
by lahar in the ﬂaloma River, but the site has not been
affected due to mlnor'topographv in the area. This tendency

: w111 be malptalned in-the future o

. Now, construction of the superstructures and the substruc-
tures: 'is ‘compleéted, and the approach road is under
construction. (Progress percentage is about 70%)

Result of the study

Now, the ‘influence due to eruption of ‘Mt. Pinatubo was not
observed. But in the future, it may be considered that the
accumulation from the neighborhood will inflow to the site.
But construction of the new bridge was completed all most.
1t is not adéquate-to rem0ve the bridge to other place. As
the result, the Study Team recommends the followings.

Reinforcement of the approach road
Mainteénance for the shifting of the river water way in
the future

Conclusion

3 subjebtive bridges (Phase III,'Group 1) on this study were
affected or are under dangerous situations by efuption of
Mt Plnatubo “But in relating with the progress of bridges
'cénstruptlon and other plan, it is not proper to remove the
cdhstruétion .site1,po ‘other. places. . It is recommended to
-execute the plan-to cope with taking countermeasurves. The
result of examlnatlon for Group 1 bridges shows in the Table
4.,2-3.



Table 4.2-3

SUMMARY OF RIVER EVALUATION .AFFECTED

Fag ¥
BY THE ERUPTION OF MT-.PINAIUBOK_J
Brid t Thicknass Source Poaalblllt ’
Bridgs Name of Bridge l:uz%g - rg:cﬂ o R var Shlf!&ug Evaluation
da. . Designed|Mt, Pinatubs| Ashipll River T :
{n tcnY Dehrls Flow
| : - | Shifting utaru.! i1 Atfected, present
03,08 | ¥ias Bridge 16 SE° 25 16 Mi. Pinatubo Ha !m y' con tl‘uct!t\n atatus 0%,
X _l: suspicieus X stu ¥ ot Lounlermaaaurs
AL, SRk '
21l |
‘I!' ‘ﬁ! Pin Bt o : Trivutary of Shll‘un; W taruuy Mfectad. praseat -
(Phass Il!. Gro up §) 103,11 | Pule Bridge 23 SE 10 5 Pampanga ) ;nglézsar gus~. 3‘3%}'3?‘533.1?2?&3355?2
: Shifting waterway Atfected, premant
101,18 | Sindol Beidgze 30 w35 12 M. Ploalubo ind aidfEow is sus- | cohsizuction s\atua 5%,
pleious study of counteraassure

4.2.3 Examination on Nebessity.and Appropriateness of

The Project
Based on the analysis of the_site investigations and qoligcted
data,

propriety of this projéct is summarized as following.

Propriety of this project

The project has the highest urgency.and'nécessity.

The beneflclarv of the project is the re51dents and benefl—
cial populatlon is many.

income and
safe

to the
residents

improvement of -
due +to providing

The project contributes
living standard of the
traffic facilities.

The maintenance and management of. the bridge are easy and it

is.possible for the Philippines to execute them.

. There is no problem that the project will be executed w1th1n
the frame of Japan s Grant Aid program.

4.2.4 Study on Implementation Plan
The 'Departmenf of Public -Works and Highways (DPWH) ‘is the
executing agency for :the project. DPWH execttes the ~land

acquisition and the demolisﬁ of existing bridge for the project.
DPWH has a schedule to inspect the bridge one time by a month as
the normal inspeection and: - one time by 3 years periodical
inspection.

as
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Anhual'budget of DPWH is as follows.

" ANNUAL DPWH BUDGET

(in thousand Pesos)

1989 : 1990 1991
1. Infrastructure Program _
ca, PWA _ | 8,568,288 3,369,633 4,279,912
(Public Works Act) ' '
b, GAA. . , - _
(General Appropriation 2,152,000 11,835,018 | 7,383,168

- Aet) _
2. Current Operaling Expenses | 2,589,682 | 2,896,463 | 2,547,435

3. NALGﬁ'Roads]

Capital OQutlay 2,000,000 1,530,000 1,859,886
- {Barangay) : , ,
TOTAL | 15,309,970 | 19,631,014 | 15,870,401

Source:- DPWH .

Further, special budget is earmarked for the project f0r300n~
structing bridges aleong rural reoads by DPWH. The special budget
igs shown as followings.

ANNUAT, INFRASTRUCTURE PROGRAM

(in thousand Pesos)

1988 1939 1990 1891 1992

Bridge Reconstruction |- .
Project - 20,000 53,000 20,000 334,754 200,000
(Japanese Grant Aid) | -

The table of annual DPWH budget shows the budget stabilization
for 3 years. - The Budget_trend from the 1982th on is estimated
at the.same,trend. DPWH ecarmarks the special budget for bridge
reconstruction project (Japan’s Grant Aid). In relation with



the implementation and management for the'bridgé reconstruction
project, it is enough to cope with using the’ budget. (Refer to
Appendix 10.) Number of personnel of DPWH is shown as follows.

Staff Bureaus No. of Daily/

' Position | Casual
Bureau of Construction 172 - 53
Bureau of Design : o ig9 . . . 8
Bureau of Maintenance 1568 18
Bureau of Equipment : ‘ 453 . B
Bureau of Research Standard% 230 33
 TOTAL 1,212 188

This project'is located in Reglon 111, number of . persoﬂnel‘of
Regional Office III, DPWH is 1,149 with the daily/casual of
1,668 persons. DPWH has a schedule to execute as normal brldge
inspection one time by a month and as the perlodlcal bridge
inspection one time by 3 years. Bureau. of Malntenance'takes
charge in the inspection. The personnel of 178_peréons belong

to the Bureau of Maintenance and the personnel of 167 peﬁsons_
belong to the maintenance section in Regional Office III. It_is
enough to maintain and manage the bridge. '

4.2.5% 8tudy in Relation with Similar Project/Assistance'Plan

DPWH, which is the executing agency for this project, has some
similar projects/assistance plans of international organization.

Similar Project

1) Rehabilitation and Maintenance of Bridges along Arterial
Roads Project. OECF. o E

This project is. for rehabilitation'and,maintehaﬁcéidf;3ﬁ
bridges along arterial roads. On. November 1991,  tender
preparations for 3 bridges and detailed design for 33
bridges were’ exocuted : '



Assistance Plan

‘Aritao-Sta. Rita Road ‘Rehabilitation Project OECF: This

project is the road rehabilitation project of the following
'3séctioﬁ57'out of “the - Pan~Philippine Friendship Road with
total road length of 2,100 km.

“Section As the'séction between - Allacapan and Aritao-
Section B: ' the section between Aritao and Sta. Rito’
Section C: the section between Calamba and Calanag

At pre3ent (November, 1991); detailed design were completed.
“Part of the sections are under construction, and parts of
the sections is under tender preparations. :

These two projects are n0t direct1y Beiated to the project.

4.3 Outline of Planned Substitution Bridge (Apollo Bridge)

Bridgé construction'plan is formulated based on the resultl of
topographic survey, geological survey and hydrological analysis.

Bridge location

The roads of both.river-banks are along the river. . So, it
‘is" not restrict by the road alignment of the direction of
bridge center.:'As a result, the proposed bridge is planned
tOICPOSS at a right angle to the centerline of the river
because‘i§ ia_?ossib1e to use the éxisting bridge as the
detour under construction. The intersection on the left
bank is impfoVed_and the influence to houses does not affect
“the dOWnstreém side.

Bridge'léngth and_ldcation_of the abutment

Existing'abutments, which were set up inside the running
wgtefISeCtion of the river, are checking the running water.
New abuﬁments are planned to set up outside of the point
'thatgﬁlahned highwater level and river bank tine cross, The
_1ength of'planed bridge 1s 36 meters length with 7 meters
‘more than the length of existing bridge.

&7 —



Location of the pier

The pier is planned to set up the middle of thexbridge-in
view of: necessary span length based on the river discharge,
big girder height of long span.bridge and its un-economy.

Planned bridge elevation

The bridge elevalion is decided to keep more. than 1.0 meter
between the bottom of the girder and highwater level.

Bridge type

H-beam composite girder is . adopted as .the',superstructure
because of small girder  height, . ‘economical . and
constructability. The type of pier is column type, becatse
the bridge is located in the point of curse section .of the
river. The type of abutment is T-type from a view point of
construction and economy. - The foundation' is rectangular
R.C. piles of 400 x 400, which are used generally: in the
Philippines. ' :



I_QHAPTER'5

BASIC DESIGN







CHAPTER 5

BASIC DESIGN

5.1  DESIGN POLICY

"In this chapter, basic design of 9 subjective bridges (Phase
III,-'GrQUp_ 2} not affected by Eruption of Mt. Pinatubo was
omitted beﬁause;thegbaSicjdeéign of the 9 bridges was same as
‘the basic -design 'study- rveport (Phase 1I1I) submitted to . the
GOvefnment-of the Philippines on March 1880, And it is de-
gscribed about the Apollo bridge which is the substitute bridge.

The basic plan for Subétitﬂte bridges is prepared based on the
following design policies in order to establish an implementa-
tion and construction plan suited with the environmental aspects
and comnstruction method_in the site. The design policies are:

~To:addpt‘ﬁhe'Superstructure-which corresponds to the topo-
agraphic,~geographi0'and other technical terms.

'Tbradopt the type of substructure to be constructed by using
‘the ‘available local materials in the jobsite.

To. constrict river toe protection in order to avoid damage
Lo abutments by river flow.

To_set_the_footings of piers embedded below existing river
“bed. ' - ' o '

_Tb:aéterﬁing'ihé:éﬁeel girdefs:to be fabficated in sizes and
- lengths which provide safe and convenient transport.

Cohstrﬂctioh,supérvision plan and material procurement plan
are regarded. same as the last report (Phase I1II).



5.2 STUDY AND EXAMINATION ON DESIGN CRITERIA

Description of Bridge Site Condition

The mosl appropriate type of bridge at a proposed s]te is de01d~
ed by taking into consideration the topographlcal geologlcal
and hydrological conditions as well as the'cOnstructlon condi-
tion, available matervials and eQuipment, and the economic condi-
tion, ' ‘ s

For substitute bridges, the hydrological and geological ‘condi~
tions of bridge were discussed to determine the most appropriate
type of bridge. Table 5.2-1 summarized a brief. description of
the condition. S - -

03.8 Apollo Bridge
Hydrological Condition:
The Orani River originétes in Mt. Natib in'the northern payt

of Bataan Peninsular, and flows northeastward'to-Pampanga-Bay,
a northernmost part of Manila Bay. The river is one of numer-

ous rivers which originate in Mt. ﬂatib. It dissects a 700 m
wide slender valley with a length of about 20 km..  Catchment
area at the proposed bridge is 18.8 km®*. Riverbed gradient is

generallv steep throughout. its length and 1t is 1/250 at the
bridge site. ' : : :

Topographieal and Geological Condition:

The proposed brldge site is 51tuated on the h1]1 area sur-

rounding by agricultural land. The geologlcal feature is
composed of strata of sediment of diluvial formatlon and
alluvial formation. The upper'ls alluvial formatlon composed

sand (N = 2-50, Thickness = 5-10 m) and the: lower is d11uv1a1
formation composed clay. (N > 50 Thlckness = 10-21 m)

Pile foundation is ecommended before -reaching..the..hard
strata, by where spread faotlpg would not be uhdertaken.

Construction Condition:

Soil cofferdam is required for the constructlon of pler 1n51de
the river because of shallow water depth:
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