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PREFACE

In response to a request from the Government of the Republic of the
Philippines, the Japanese Government decided to conduct the Feasibility
Study on Hehabilitation and Maintenance of Bridges along Arterial Roads
and entrusted the study to the Japan International Cooperation Agency
(JICA).

JICA sent to the Philippines a survey team headed by Mr. Hisashi
OHSIIIMA, Nippon Koei Co., Ltd., comprising members from Nippon Koei
Co., Ltd., and ALMEC Corporation from December 1, 1987 to March 25,
1989,

The team held discussions with the officials concerned of the Government
of the Republic of the Philippines, and conducted field surveys. After the
team rcturned to Japan, further studies were made and the present report
was prepared.

1 hope that this report will contribute to the promotion of the project and to
the enhancement of friendly relaiions between our two countries.

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

June, 1989

bz et Cfpracy e
e

Kensuke Yanagiya

President

Jdapan International Cooperation Agency
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(1)

MAJOR MEMBERS

section loss of the steel
member

STEEL STRUCTURE:

Serious rust of main beam {S-1-B)

DECK SLAB:

Serious ¢cracks on the concrete
deck slab of (5-1-B)



{2)

CONCRETE BEAM :

Seriously spalled concrete beam
at the midspan of the bridge

CONCRETE BEAM o

Exposed reinforcing bars of
thebeam (R.C.D. G)) .

SUBSTRUCTURE :

Spalling at pier cap due to the
movement of concrete beam



FOUNDATION :

Crushed top of the concrete
pite foundation

FOUNDATION :

Exposed pile foundation due to
local scouring of the river bed

RIVER BANK:

Washed - out river bank under
construction

(3)



(4)

ABUTMENT :

Exposed abutment after washing
away of slope protection

PIERS :

Hidden cotumns of piers due to
river sedirnentation

RIVER CURRENT :

River current is flowing in
paratlel with the bridge axis



BRIDGE WIDTH :

inadequate bridge width
specifically for trusses

BRIDGE WIDTH :

Damaged by collision of vehicles due to
narrow width of the bridge

SHOE :

pulied out anchor bolt from
concrete bed
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1. INTRODUCTION
1.1 Project Background

The Pan-Philippine Highway and thé Manila Neorth Road are important
arteries in the highway network of the Republic of the Philippines.
These highways link the islands of Luwon, Samar, Leyte and Mindanao.
Restoration of the said highways was carried out from 1946 to 1948 with
a financial assistance from the U.S8. Public Works Department, The
upgrading of the entire length of the highway including |Dridges was
carried out from 1969 to 1979 with a financial assistance £from the
Government of Japan (GOJ) through the Overseas Economic Cooperation Fund
(OECF).

However, the bridge structures have deteriorated rapidly due to the
increase in traffic volume, heavy loads and low desipn standard. The
steel structures such as TI-beams and trusses are already rusty or
heavily corroded due to inadequate maintenance. The river banks are
eroded and recently a bridge collapsed due to the movement of the pier
by river flood. 1In such situation, the Government of the Republic of

the Philippines (GOP) made a request for technical assistance to GOJ.

In response to the request of GOP, GOJ decided to conduct &
feasibility study on the REHABILITATION AND MAINTENANCE OF BRIDGES ALONG
THE ARTERIAL ROADS and exchanged the Notes Verbals with GOP conceruning
the implementation of the Study.

Based on the Notes Verbals, the Japan International Cooperation
Agency (JICA) organized a Japanese Preliminary Study Mission which was
dispatched to the Philippines from April 20 to 29, 1987 for discussions
on and signing the Implementing Arrangement. After a series of
discussions, the Implementing Arrangement between JICA and the
Department of Public Works and Highways (DPWH) was agreed and signed.
Subsequently, JICA organized a team of experts to carry out the

feasibility study, and dispatched it to the Republic of the Philippines.

-1 -



2.

(2)

(3)

OBJECTIVES AND RESULTS OF THE STUDY

Objectives

The objectives of the. study are:
(1) To establish the bridge rehabilitation program,
(2) To establish the bridge data brse, and

(3) To prepare an approach on bridge inspection and maintenance
report.

Results of the Study

Existing and Rehabilitation Bridges

No, of Rehabilitation Bridges
Section Exist. .
Bridges Reconst. Replacement Repair  Total
(P.P.H) _ )
Manila - Allacapan 185 2 1 10 . i3
Matnog - Manila 239 0 9 13 _ 22
Liloan - Allen 161 2 1 1 4
{(M.N.)
Manila - Laoag 157 8 4 1 13
Total 742 1z 15 25 _ 52
Project Cost (1988 Price)
a) Foreign Currency Component 612,958 X 103 pesos (681)

b) Local Currency Component (incl.Tax) 294,318 X 103 pesos (341)
c) Total 907,276 X 10° pesos (100%)-

Economic Feasibility
a) Internal Rate of Return (IRR) 55,6927

b) Benefit Cost Ratio (B/C) 11.18
c) Net Present Value (NPV) 6,141,815 X 103 Pesos

-2 o
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Tentative Rehabilitetion Schedule

Completion year

Phase Number of Br. Start of Const.
Phase - 1 36 July 1991 June 1994
it July 1992 Junc 1994

Phase - 1I




3. RECOMMENDATIONS
3.1 TImportance of Rehabilitation of the Existing Bridges

Restoration works of the Manila North Road and Pan-Philippine
Highway were conducted during the 1940s and 1970s, The bridge
structures on the above road and highway have deterlorated and were
damaged by various causes such as increased traffic volume, heavy loads,
low design standards, inadequate maintemance and river flood. Raecently,
deterioration and damages of existing bridges become rapldly serious.
Thus, without any urgent rehabilitation actions to avoid further
aggravation of such deterioration and damages, rehabilitation works will
become increasingly costly. Moreover, traffic interruptions owing to
bridge collapse might seriously hamper economic and community
activities. Therefore, rehabilitation works on bridges along arterial
roads in the Republic of the Philippines is essential and shall be given
high priority. It is clear that the rehabilitation of existing bridges
is highly worthy and will provide great impetus to the economic

development. of the Philippines.
3.2 Por Implementation of Rehabilitation Program

The rehabilitation program for bridges along the Menila North Road
and the Pan-Philippine Highway, involves the reconstruction, replacement
of superstructure and repair of 32 bridges. The total project cost will
amount to 907,276 x 103 Pesos apportioned into foreign portion of
612,958 x 10, local portion of 203,687 x 10° and tax of 90,631 x 10°.
For the effective and prompt implementation of urgent rehabilitation
works, a phasing strategy is adopted for implementation based on the
priority results of economic evaluation and on the size of construction

implementation,

(1) The economic indicators were calculated by individual bridge, by
route section and by region. The Internal rates of return (IRRs)
of the bridges to be reconstructed are low due to their high
construction costs. The bridges to be reconstructed, however, are

given high priority because of their narrow width and low loading



capacity. Moreover, their structures have seriously deteriorated
and damaged widely on the bridge structures. Those bridges may
caguse traffic interruptions and consequently seriously obstruct

normal social and economic activities.

(2) To implement effectively the rehabilitation program, priority must
be considered according to the results of the cconomic evaluation,
phased and package systems ~ based on the ‘construction size,
existence of detouring roads and traffic volume., The high priority
for rehabilitation should he given to the sections of Manila to
Matnog, Manila to Bayombong on the Pan-Philippine Highway and
Msnila to Bauang on the Manila North Read,

(3) The desirable overall project implementation period has been
scheduled as 4 years and 6 months from the detailed engineering
studies to the completion of the construction. The detailed
engineering period will be one and half (1.5) years and the overall

construction period three (3) years.

3.3 For Future Inspection and Maintenance

Inspection and maintenance of the existing bridges including the 52
bridges in the rehabilitation program is necessary and important tasks
of DPWH. Application of the results such as the Inspection and
Maintenance Report and bridge data base is recommended to enhance
effectiveness of management by DPWH. Establishment of special team and

program of educating staff for the specialists are also recommended.

(1) The guidelines and recommendations on measures to be applied for
the existing bridges have been treated in the Inspection and
Maintenance Report covering the inspection, maintenance and the
executing organization, Since the report has been carefully
prepared considering the present situstion in the Philippines, the
application of the study results in the report is expected to

greatly enhance the effectiveness of the DPWH's management.
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(3)

Brldge data base was computerized for the 742 existing bridges as
an easy-rotrieval system and its utilization is highly recommended
for the. effective performance of inspection and maintenance by

DPWH.

It is recommended that a special inspection team be established to
evaluate bridge damages and to judge  the necessity of
rehabilitation with up-to-date techniques of the bridge inspection.
For early establishment of the special inspection team, an
education program (lectures by a inspection specialist, ssminarg or
practical on-the-job training) for staff particlipating in the
special inspection team should be implemented as soon as possible.
Procurement of inspection equipment is 2lsc recommended ro improve
the level of inspection technique in parallel with the

establishment of the spsacial team.



4., OOTLINE OF¥ THE STUDY
4,1 Summary of Work Activities

The Study was carried out for the existing 742 bridges (total road
length 2,134 km) along the Pan-Philippine Highway from Aparri in Luzon
to Liloan in Southern Leyte and the Manila North Road. The work
activities of the Study are diasgrammed in the flow chart (WORK ACTIVITY
FLOW OF THE STUDY) and were mainly undertaken as follows:

PHASE-1 (November 1987 to March 1988)

Major activities carried out dufing Phase-I mainly include
visual inspection at the field and selection of representative bridges
for the Phase 2 Study through initial evaluation and classification.
Consequently, the numbers of bridges for the individual study carried

out in the Phase-1TI were determined as mentioned below.

- Results of initial evaluation showed 9% damaged and 643 healthy

bridges (those under normal condition).

- Of the 99 bridges for rehabilitation 52 were selected as “"requiring
urgent rehabilitation" and 47 as ‘“requiring periodical

observation".

- Qut of the ahove 52 bridges, the 22 bridges requiring preliminary

design were selected.

- 5 bridges were selected for detailed survey to obtain necessary

data for the preliminary design.



[ DESIGNATED BROGES
FOR PRELIMINARY

-— DESIGN
B 22
SELECTED RRIDGES WA o s
REQUIRE  IMMEDIATE
—{  TRERABILITATION
e e e e e 52 -

. . - NOTICEABLE BRIDGES e L et | DESIGHATED BRDGES
EXISTING BRIDGLS W FOR REHASILITATICN ST s
INSPECTED [ CANDIDATES}  [f=m SURVEY

T e 39 5
T ey ORIDGES WHICH s i et e ]
REQUIRE  PERIODIC
— OBSERVATION
e a7 .
PRESENTLY o . .
HEALTHY NOT UESIGNATED
— BRIDGES L] BRIOGES
643 30
. ———————

Note: Flgures correspond 1o nuinber of bridges
# . Ope frain 99 bridges

PHASE-2 {May 1988 to Feb 1989)

Based on the selections of bridges in Phase~I, the Study in Phase-

1T was carried out; 1) to prepare a preliminary design in consideration

of the results of detailed survey, 2) to estimate project cost for

bridges to be urgently rehabilitated, 3) to evaluate rehabilitation

projects from the economic, engineering and social points of view, 4) to
formulate a rehabilitation program for the 52 bridges to be urgently
rehabilitated and 5) to formulate recommendation on the implementation

of bridge rehabilitation. Apprcach on Bridge Inspection and Maintenance

Report and establishment of bridge data base were prepared through the

complication of bridge data, ideas and method used in visual inspection,

detailed surveys and preliminary design.

The sections show present in detail procedures and

results of the Study.

subsequent



WORK ACTIVITY FLOW OF THE STUDY.

1 2 3 4 5 6 7 8. g |10 | 11 12 [ 13 14 15 16 17 18 19
87/ NOV DEC 38/ JAN FEB MAR APR, MAY JUN JUL | AUG | SEP oct NOV DEC 39/ JAN FEB MAR APR MAY
< PHASE- I > < PHASE -1 >
1.2 DATACOLLECTION & PRELIMINARY STUDY _ 2.4 ECONOMIC EVALUATION
. Existing Bridge Inventory 13 — _ . .
; 3 COST ESTIMATION . £
< As-built Drawings and Other Relevaot Data - - con.‘mn of with and Without
. . - Analysis of Collected Cost Project
+ Sceivecomomic snd Teallic Data Datn Eeo e Evaluati
- Flood Resords end Other Relevant Data . ‘ |. Estimate of Constructisn - Brosomic Lysluation
. Asle Load Data Hoast R e S [ [P S
+ Dthers -?sm:nnu of Project Cost :: -E
‘ H h
1] 1
11 . - \ H
PRE'PA ) ; 2.5 REHABILITATION PROGRAM H 5
RATION o TION & 22 PRELUKINARY DESIGN - implemsentation Schedule | coMMENT | | FINAL
. : : g H 1
Wi T - . Additional Engineering studies Required OoN ! ]REPORT
:ng-{ § . Rating Evaluation + Bstabtishment of Design Criterin Addiliooa) Bog C N E DRAFT n'—.
. : - . i "
STUDY + Satling up Criteria - Preliminary Deaignol’l.h.c Selected Bridges Yearly lavestment Requirementa | pmaL
IN JAPAN for Selecting Bridges - Preliminn.q Work Quentities E PORT ':
| - Conslruition Methed ' ' '
. - 1] 1
28 CONCLUSIONS AND i H
RECOMMENDATIONS - H H
i ' i
1] 1
2.6 PREPARATION OF AN H H
APPROACH ON BRIDGE
INSPECTION &
_ MAINTENANCE REPORT
: - TApproach on Bridge
1.3 VISUAL INSPECTION 2.1 DETAILED SURVEY Inspection
e - Approach on Bridgs
- Inspection Procedures 1.5 SELECTION - Detailed Visuad Inspeciion Muintenance
- GF BRIDGES |- Measurement of Structural Member . g::ﬁ::; gmm of .

. Inspection Records
- 1pventsry Sheels

+ Strength Assesement of Lhe Matarials *
« Actual Loading Test* )

» Baring Test and, Field Survey *

- Burvey of Present River Tondition *

® : t be carried out, if necesyury r

27 ESTABLISHMENT OF BRIDGE DATA BASE

- Development of System for Computer Processing
+ Date Processing
» Reference System







4.2 Visunl Inspection

A visual inspection was carried out for all the existing bridges
along the Pan-Philippine Highway, excluding Mindanao and the Manila
North Road, to confirm the actual situation of the existing bridges such
as damages on deck slab, the structural members of the bridges, scouring
around the pler and abutment foundations. The collected bridge data
were used for the bridge dete base and initial evaluation after heing

arranged and examined by the JICA study tean.
4.2.1 Data Collection

All the available and relevant data were collectsd with the
cooperation of DPWH. The study team reviewed and initially analyzed the

said data. The major data items are categorized below:

- Existing Bridge Inventory Data and As-Built Drawings

- Floed Records and Other Relevant Data

- Socio-economic Data

- Traffic Data

- Other Existing Data (Climate, Cost Data, Topographic Maps, etc.)

Most of data were obtained from the relevant organizations, the
library of PMO-FS and other data centers through the assistance of the
counterparts, while some were guathered during the wvisual inspection.

The data came mainly from the following organizations and offices:

- National Economic and Development Anthority (NEDA)

- National Irrigation Administration (NIA)

~ National Institute of Climatology (NIC)

. Philippine Bureau of Coast and Geodetic Survey (BCGS)
~ Department of Public Works and Highways (DPWH)

- Philippine Bureau of Mines and Geo-Sciences (PBMG)

- 10 -



4.2.2 Teatures of Existing Brildges
(1) Features of Exlsting Bridges on Manila-Laoag Section

The Manila-Laoag section of the Manila North Road traverses two
regions Region IIT on the southern portion and Region I on the northern
portion. The southern portion is mainly composed of flat terrain while
that of the northern portion is mountainous. Most of the road on the
northern portion is located near the coast facing the China Sea. Big
rivers are found only on the southern portion, so it is in this part
that long span bridges are concentrated. The RCDG Bridge is the most
commoni type used on the Manila North Road due to the fact that the
Northern portion is of mountainous terrain and its being easy to

construct by using materials and manpower.
(2) Features of Existing Bridges on Manila-Allacapan Section

This toad section is a part of the Pan-Philippine Highway. It
traverses a flat terrain on the southern portion extending to the Metro
Manila area and the mountainous area on the northern portion. Big
rivers like the Magat river and Cagayan River cross this road section,
thus, long span bridges are used. Compared te other road sections of
the Pan-Philippine Highway, this section has the longest aggregate

length of Trusses.
(3) PFeatures of Existing Bridges on Matong-Manila Section

The Matnog-Manila road section of the Pan-Philippine Highway runs
in the southern most part of Luzon to San Pedro, Laguna. The topography
of the northern portion is flat while that of the southern portion is
mountainous. A portion of this highway in the northern part passes
along the coast of Quezon Province facing the Pacific Ocean. Many small
rivers abound in the Matnog-Manila road section, that is why short span
bridges like the RCDG and STB type are used here. Tt is in this part of
the Pan-Philippine Highway that bridges of RCDG type are concentrated,

- 11 -



(4) Features of Existing Bridges on Liloan-Allen Section

This section of the Pan-Philippine Highway runs in the southern
most part of Leyte to Allen, the northern most part of Samar Island. It
traverses two big islands, Samar and Leyte, which are connected by the
Marcos Bridge spruning 2.2 kms. The southern portion of this section
which is the Island of Leyte has a topography of mountainous terrain as
well as that of the northern portion, the Island of Samar. Most of the
highways in the northern part of Samar is located near the coast. It is
in thls section that bridges of SIB type are concentrated unlike the

other road sections where the RCDG type is most commonly used.
4.2.3 Classification of Existing Bridges

As the result of visual inspection, the total number of the
existing bridges was revealed to be 742 instecad of 731 which is shown in
original scope of the study defined in Section %1.2. The 742 bridges are
classified according to theilr number, size, type, year of construction,
and the degree of deterioration and/or damages. The following shows the

number of bridges by bridge classification.

(1) The location and number of bridges on each road section are briefly

described below.

NAME OF ROAD SECTION REGION NO. OF BRIDGE
MANTILA - LADAG ' 111 48
(Manila North Road) I i09
MANILA - ALLACAPAW It 62
(Pan-Philippine Highway North) II 123
MATNOG - MANILA v 158
(Pan-Philippine Highway South) IV-A 81
LILOAH - ALLEN VIII 161

(Pan-Philippine Highway Samar/Leyte)

TOTAL 142

- 12 -



(2) Number of bridge by width

Roadway width  Number of Bridges Roadway width  Number of Bridges
. (m} (Bridges) {m} (Bridges)
Less 5.0 0 8.5 157
5.0 0 9.0 44
5.5 1 9.5 19
6.0 18 10.0 14
6.5 9 10.5 5
7.0 26 11.0 2

7.5 75 11.5
8.0 358 12.0 11
Unknown 0

Total 742

(3) Types and number of exlsting bridges

Type of Bridge No. of Bridges

1) Steel Bridges

Truass 34
Pony 7
S.I.B. 247
Others 0
Sub-total 288

2) Concrete Bridges

R.C.D.G. 311

Conc. Slab 69
P.C.D.G. 30

Arch 31
Sub-total 441

3) Other types i3
Total 742

- 13 .



(4) Number of bridges by year of construction

Years No. of Bridges
1901 - 1925 32
1926 - 1940 34
1941 - 1955 89
1856 -~ 1970 132
1971 281
Unknown 174

Total 742

f.2.4 TInitial Evaluation

For the assessment of the existing bridges surveyed by visual
inspection, an initial evaluation was carried out hy bridge-engineer’s
jvdgment based on criteria related to the degree of structural
deterio;ation, including potentisl dangers brought by river condition,
i.e. bank/slope ercosion, local scouring and gedimentation, etc. As a
resﬁlt, the bridges were rated as A (Urgent Replacement or repair}, B

(Need Repair) or C {Maintenance only).

According to the initial evaluation based on the above criteria,
the 742 bridges were individually rated as A, B or C according to the
rating of bridge condition based on the degree of structural
deterioration and damages. The numbers of bridges by rated categories

are as follows:

Rating Catepgories No. of Bridges
A 49
1A+ B } 99
B 50
643
Actual No, Inspected 742

- 14 -



The bridges rated as A and B (9% bridges) are defined as

noticeable bridges and screened as bridges to be urgently rehabilitated.
4.3 Selection of Bridges for Rehabilitation

The noticeable bridges (99 bridges) judged to have serious
deterioration and damages in the initial evaluation were considered as
candidate bridges for rehabilitation. To establish the bridge rehabili-
tation program, the selection of the bridges to he urgently
rehabilitated was carried out of these noticeable bridges based on the
technical rating, traffic and socio-economic circumstances. The
technical rating was categorized into; 1) corroslonfcollision of major
member, 2) concrete beam crack/spalling, 3) deck slab/spalling, 4) sub-
structure/foundation, 5) bank washing away/erosion, 6) slope protection
erosion, 7) clearance shortage, 8) river current incoincidence,
9) inadequate bridge width, 10) approach road and 1i) others. The
criteria of traffic snd socio-economlic circumstances consist of
1) bridges along roads where traffic volume is considerably high and
with inadequate width 2) bridges located within the range of no probabie
detouring 3) bridges located within the area where the population of the
respective province along the road is more than 300,000 persons
4) bridges located within the area where the number of infrastructure

facilities is more than 10 for each province.
The 29 noticeable bridges were rated by technical and socio-

economic criteria as shown in the following tables (SELECTING BRIDGE
FOR REHABILITATION (1/5) - (5/5)).

- 15 -
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&.4. Bridge Detailed Survey

The bridge detailed survey was conducted to 5btaiﬂ data on the
actual condition of the existing structure, data @f géotechnical
condition and topographic map at the representative bridge sités. The
survey consisted mainly of structural survey, topographic survey,
geotechnical survey, full scale loading tests and river hydrological
survey. The structural survey was carried out on the measurement of
structural sizes to be used for analysis of the loading capaclty of the
bridges and non-destructive test to assess their physical, chemical,
mechanical properties. The topographic and geotechnical surveys were
also carried out to produce topographic maps of complicate terrain and
to get accurate knowledge on bearing strata for respective bridge
foundation. A full scale loading test was conducted to compare the
results of the loading test with that of calculstion formula, aiming at
coliecting information to select rehabilitation methnds. The river
hydrological survey was conducted to analyze hydrological conditions and

to design river training works for bridge rehabilitation.

The structural survey was conducted on the following five (5)
representative bridges. Four (4) bridges was seiected from twenty-Lwo
(22) bridges and one (1) bridge from the ninety-nine (99) bridges

mentioned abeve. They are:

1) Labangan I Bridge in Calumpit, Bulacan,

2) Bauang I Bridge in Bauang, La Union,

3) Antayam I Bridge in 5an Ildefonso, Bulacan,
4) Sto. Cristo Bridge iIn Sariaya, Quezon, and

5) San. Cristobal Bridge in Calamba, Laguna

The topographic survey was conducted on five (5) typical bridges.
Four (4) bridges was selected from the twenty-two (22) bridges and one
(1) bridge from the ninety-nine (99) bridges mentioned above. The five

(5) bridges are:

1) Labangan I Bridge in Calumpit, Bulacan,

2) Bauang I Bridge in Bauwang, La Union,



3) Antayam I Bridge in San Ildefonso, Bulacan,
4) S§to. Cristo Bridge in Sariaya, Quezon, and

5) San Cristobal Bridge in Calamba, Laguna

Among the twenty two (22) bridges selected for preliminary design,
geotechnical surveys were conducted at the following five bridge

locations.

1) Indiana Bridge in Avitan, Nueva Viscaya,
2) Pinacanauan Bridge in Tuguegarao, Cagayan,
3) Bauang I Bridge in Bauang, La Union

4) Bued Bridge in Sison, Pangasinan, amd

5) Labangan I Bridge in Calumpit, Bulacan

A full scale loading test was conducted at San Cristobal Bridge.
The river hydrological survey was also conducted on the 19 hridges

judged to be reguilring urgent rehabilitation.
4.5 Preliminary Design

The preliminary design, covering the 22 bridges selected out of the
52 bridges to be urgently rehabilitated, was carried out based on the
output. of the previous detailed survey. The preliminary design covers
reinforcement of the superstructures and substructures and replacement
and rzconstrvction of the selected bridges, including river training.
The preliminary design involves the determination of classification and
extent of deterioration and damages, comparison of alternatives of
rehabilitation and repair methods, structural design based on the
results of visual inspection, working out of rehsbilitation methods for
the existing bridges and estimation of preliminary quantities. Based on
the results of visual inspection, detailed structural survey and the
planning conditions, the preliminary design was carried out for 22
bridges. The results of the preliminary design of the 22 bridges were
applied to the other 30 bridges which also require urgent rehabilitation
among the 52 bridges. The comparative designs were conducted to

determine the type and size of the bridges.
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The representative rehabilitation works adopted in the preliminary
design were categorized into three classifications, i.e. reconstruction,
replacement of superstructure and repair. Furthermore, the 14

rehabilitation methods of repair were elaborated.

Work quantitlies were computed based on the drawings of preliminary
design of the 22 bridges. The quantities of the other urgent 30 bridges
woere also computed based on the laid out drawings which are prepared by

applying the results of design of the 22 bridges.

FLOW CHART DIAGRAM OF PROCEDURE OF PRELIMINARY DESIGN
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4.5.1 Selection of Rehabilitation Methods

The classification of rehabilitation on the 22 bridges was judged
in consideration of 1) bridge width, 2) permissible loading capacity and
3) extent of deterioration and damages. The classifications of
rehabilitation are certainly applicable to the remaining 30 bridges
which require urgent rehabilitation through their likencss of  Dbridge
types. Judgment on reconstruction, replacement of superstructure and
repair of bridges is wmade through the criteria astablished with the
thrge conditions meuntioned above, Based on the Study Teanmn's
determinations considering the causes of problem and the features of
bridge maintenance in the Philippines, further study was carried out to
select the most suitable rehabilitation method to be applied to the

existing bridges,

The representative rehabilitation methods are categolized as below
and presented in detail, in the form of Table (REHARILITATION METHODS
(L14) - (4l4)),

Classification Rehabilitation Methods

(1) Reconstruction —--w-oeemeoam.- (1) Reconstruction

(2) Replacement of w--ecucmamca- (2) Replacement of Superstructure
Superstructure

- (3) Replacement of Deck Slab
{4) Reinforcement of Deck Slab
(5) Additional Sidewalk
{6) Widening of Girder Bridge

(3) Repair ~-ceeoommmeeee

(7) Extension of Approach Span

(8) Reinforcing Concrete Beam of RCDG
(9) Link Sliab
(10) Widening of Pier Cap/Bearing Bed
(11) Reinforcement of Substructure
(12) Protection of Pier Foundation
{(13) S8lope Protection and River Bank

Protection

{14) Foot Protection

{13) River Bed Protection
{— (16) Groyne

- 24 -



REHABILITATION METHODS (1/4)

REHABILITATION METHODS

SECTIONS

BEFORE ACTIONS | AFTER ACTIONS

Ll Reconstraction

The new construction of bridge
covering superstructure, sub-
struciure and foundation is
considered due to the serious
conditions from viewpointsof
functional and physical
requirement.

-
!
H
=4
H
—

2) Replacement of Superstructure

The reconstruction of the super-
structure portion is counsidered
due to the inadequate bridge
widlh and serious damages on Cthe
wide range of bridge structure.

3.) Replacement of Deck Slab.
Concrete deck slab is replaced
due to its serious deteriora-
tion and damages.

4) Relnforcement of

The exisling concrete deck slab
is sustaind with additional
stringer at the middle of the
existing deck span, and cross

beaw is reinforced, if necessary.

Deck Slab:

! v

EXISTING NREYW
[llf;.:m:.-‘... mmmnz?j
ITIT1I I 11311

R R
= A
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REHABILITATYON METHODS (2/74)

REHABILITATION METHODS

SECTIONS

BEFORE ACTIONS

[P

AFTER ACTIONS

%) Additional Sidewalk

Additional sidewalk is provided
to Lhe existing bridgoe
(Steel Truss) because of short-
age of the required width.

:6.) Widening of Girder Bridge

Additional girders are providaed
at both sides of the existing
bridge in case the voadway width
is short of the requirement.

"7.] Extension of Approach Span

New bridge spans are provided

for the extension of the existing
bridge as a side span because of
the requirement of river width.

]
LIIIIX

Current Flow

P |
ITITIIIL

Current Flow

Existlng Br, —

8.} Relnforcing Concrete Beam
of RCDG,

The deteriorated or damage
concrete heam andfor deck slab
is reinforced by jacketing repair
method. | Shear cracks on the
beam are repaired with additional
rebars and jacketing concrele.

b

JI_) éf

—

~_ujﬂ+__n_m$
g

Extended Br. —

1)

[ T —
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REHADBILITATION METIODS (3/4)

SECTIONS
BEFORE ACTIONS | AFTER ACTIONS

REHABILITATION METHODS

9} Link Slab

Link slab is installed ac Lhe
approach portion of the exist~
ing bridge where it severcly
settles down because of solt
ground and other intricated
conditions.

100 Widening Pier Cap/ Bearlng Bed

Pier cap and bearing bed are
widened in case that reconstruc-
tion of superstructure is planned
or the existing cap and bed spac-
ing is Loo narrow to sustain

RCDG bridge sufficiently

i1} Relnforcement of Subsiructure

Substructure is reinforced since l
ilLs structural size is too short __“——J————-

to sustain the superstructure
andfor damage is serious.

12) Protectlon of Pier Foundation

Foundation is protected in
suitable maunners and with materials v
Fo preveut scour =
from developing around pier
foundation.




REHABILITATION METHODS (4/4)

SECTIONS

REHABILITATION  METHODS  f—r-——mmemm -
BEFORE ACTIONS | AFTER ACTIONS

13) Slops Protection/
River Bank

The protection is put in front
of the abutment and on the
riverbank to prevent erosion
by river current.

14)  Foot Protection

The foot portion of bank
slope is protecred from
erosion by providing
gabion or concrete hlock
matltress.

i3) Rlver Bed Protection

The riverbed around the pier
and abutment are protecled

with gabion, concrete block
and pitcehing stone. e

W\EJ_ jﬁ/@ﬂ’ - e

e e 3

16} Groyne
Stone masonvy is ’

* ] G, -
provided to coutrol q*r EXST. BR. . u”%nf ESST

river current flow at \\Jiy” NFlow
the place where current " T
flow is rushing or
curving sharply.

i,

e e

S

- 728 -



4.6 Cost Estimation

Costs estimation was made for the 52 bridges requiring urgent
rehabilitation. First, a unit price was set up by andlyzing the
collected cost data. DBased on this above unit price and the results of
discussion with DPWH about the cost analysis and cost estimation system,
the rehabilitation and maintenance costs were estimated for the bridges

requiring urgent rehabilitation.

The detailed cost estimation is shown in APPENDICES, SUMMARY OF
CONSTRUGTION COST ESTIMATE. The project cost is estimated for the
selected rehabilitation bridges and proposed in the preliminary design

on the basis of the following assumption and conditions.

(1) The cost is estimated at the price level as of the beginning of

August 1988..

(2) The «cost is calculated in terms of the Philippine peso including

foreign and local component and taxes.,

{3) The exchange rate of currency is US $1.0 = B21.05, B1.0 = ¥6.28 as
of the beginning of August 1988 of the Central Bank of the
Philippines,.

(4) Price escalation rate is assumed to be 5Z per annum for both

foreign and local components.

(5} The project will be implemented by DPWH with employment of
engineering consultants and the construction works will be carried
out by the contract system through international competitive

tenders.

The project cost *for the reconstruction or rehabilitation of
bridges is estimated at ®907,276,000 consilsting of 2612,958,000 (6821)
for foreign component, ®203,687,000 (227) for 1local component and
B90,631,000 (10%) for taxes respectively,.

- 20 -



government

contingency.

The project cost consists of the construction cost, engineering and

The construction cost constituting of the main pari

project coust 1s estimated at

The -project cost is summarized below.

B624,044,000

administration, and acquisition and compensatlon

cost, and

of the

conslsting  of

B426,405,000 (68Z) for foreipn component, B135,235,000

(227) for
local component and ¥62,404,000 (10%Z) for taxes respectively.

Unit: Peso x 10°
Description Components
Amount Foreign Local Taxes
1. Construction Cost 624,044 426,405 135,235 62,404
2. FEngineering and Govern-~ 93,607 63,961 20,285 9,361
ment Administration
{Design and Supervision)
3. Land acquisition cost 8,170 . 7,430 740
Sub-total 725,821 490,366 162,950 72,505
4. Contingencies
Physical contingency 72,3582 49,037 16,295 7.250
Price contingency 108,873 73,555 24,442 106,876
Sub-total 181,455 122,592 40,737 18,126
5. Grand total 907,278 612,958 203,687 90,631
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4.7 Economic Evaluation

The major purpose of the economic cvaluation is to determine the
economic viability of the proposed 52 bridges and thelry priority ranking
for individual bridges and bridge combinations by road link for the

implementation program.

Techniques comnonly developed in highway feasibility studies were

applied for the economic evaluation of the bridge rehabilitation study.
4.,7.1 Economic costs and benefits for economic evaluation

Economic costs were calculated from financial costs at the base
year (1988) price level with shadow pricing for each proposed
rehabilitation bridge. The shadow pricing was carried out for the
foreign exchange costs components and unskilled labour costs.

The benefits stream over the 20 year project life was estimated
for each proposed rehabilitation bridges. These benefits were derived

from the following cost savings:

. Risk of bridge unserviceability (calculated as elimination of

traffic diversion costs)

Increase of loading capacity (calculated as reduction of wehicle

operation costs for trucks)

. Reduction of bridge unserviceability caused by flood (calculated

as elimination of traffic diversion costs)
. Maintenance cost savings

. Residual Value

- 31 -



The major benefits were derived from the risk of bridge unservice-
ability. They were calculated as savings of traffic diversion costs on
the detour route or construction costs of detour bridges with the
probability of bridge unserviceability. For this purpose, the road

links and detour routes were determined for each rehabilitation bridge.

Beside the above quantifiable benefits, important non-quantifiable
social benefits such as lmprovement of public security would accrue to
the surrounding area, considering the case in which the bridge is
unusable without project. However, these non-quantifiable benefits were

not calculsted because of lack of reliable method of caleculation.
4.7.2 Result of Economic Evaluation

Three economic indicators were calculated for the 52 rehabilitation
bridges and for the alternative combinations of bridges; Internal Rate
of Return (IRR), Net Present Value (NPV) and Benefit/Cost Ratio.
Ranking for rehabilitation priority was evaluated base on the Internal
Rate of Return. The Internal Rate of Return on individual
rehabilitation bridges varies widely between 22.5 I and 572 Z.
Generally, the rehabilitation project shows a high IRR. The IRRs of the
reconstruction bridges are low ranging between 22.5 % and 82.1 I due to
the large construction costs. However, these reconstruction bridges are
not necessarily ranked as low priority, because most of them have a
large amount of Net Present Value which is equivalent to the net
benefits of project. Moreover, these bridges will have enormous non-
guantifiable henefits. For that reason, these reconstruction bridges

should be given higher priority in the 52 rehabilitation bridges.

The ecenomic evaluation of the alternative combinations of bridges
was carried out based on the cost/benefits analysis of the road links;
by rosd section, by route and by region, The IRRs on road sections
indicate that Section 4, 7 and 9 on the Pan-Philippine Highway heve a
high value of IRR, while Section 6 and 10 on the Pan-Philippine Highway

far from Manilsa have a low value.
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As the total project of the 52 vehabilitation bridges hag an TRR of

55.7 ¥, it is considered to be feasible ns n project for improvement of

infrastructure,
"ECONOMIC EVALUATION FOR ROAD SECTLION
ROAD ROAD SECTION (BRIDGE No.of - :
K ( ) Bridges  ©OSt IRR RANKING
MANILA NORTH ROAD 1. MARILAO (3)
- BAUANG ITI (77-1) 9 358,693 46.3 6
2. STA. CRUZ 1 -(104)
sta, maria (120) 3 42,143 §2.0 8
3. TIPCAL (148) 1 2,081 50.0 5
PAN-PHILIPPINE 4, PLARIDEL DPULIAN (3)
HIGHWAY NORTH - SICSICAN (43) 3 26,076 122.9 2
5. INDIANA (71) - .
NAGUILIAN (109) S 63,069 44.2 7
6. MALALAM (113)
- PARED (154) 5 44,671 29.8 10
P.P.H. SOUTH 7. SUJE (19)
- NAUBOD I (86) 10 8,508 411.5 1
8. 500K (99) .
- PALSABANGON (190) 7 13,093 100.0 4
9. LAGNAS TI (206)
-~ SAN CRISTOBAL (227) 5 10,056 122.1 3
P.P.H. LEYTE 10, JIABONG (109)
. - JUBASAN T (161) 4 35,098 34.8 g
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PRIORITY RANKING OF INDIVIDUAL REHABILITATION BRIDGES

Rehab., Bridpe Economic

TIRR Seg.No.of Bridge Rehab. Cost TRR NPV
Rank 52 Bridges Numbey Bridge Name Method P*0Q0 Z P'ooQg.

1 1 . 3 MARILAO Replace 1,181 572.1 142,128

2 15 14 SAN ROQUE Repair 730 475.6 165,892

3 &4 206 LAGNAS 2 Repair 197  38l.4 64,659

4 16 43 SIGSICAN Repair 3,995 367.7 373,240

5 35 82 SGT. MATIAS Repair 197 317.4 29,743

6 20 89 SAN LUIS Repair 313 305.3 36,123

7 33 79 PAHOHO Repair 266 289.5 29,705

8 36 86 NAUBOD 1 Repair 950 247.8 58,793

g ag 143 KANAPAWAN Repair 1,552 243.5 67)841
10 28 43 GUINOBATAN Repair 880 223.4 67,171
11 30 76 PAMKID Repalr 1,100 222.9 58,706
12 31 77 SAN ISIDRO Repalr 1,679 173.7 58,381
13 29 75 SAN FERNAND Repairx 1,691 173.1 58,374
14 39 154 BASIRD Repair 2,733 172.0 71,365
15 47 223 BIGA Repalr 961 153.5 40,808
i6 46 220 MAGAPONG Replace 3,011 120.2 48,929
17 7 65 LOMBOY Replace 973 100.0 37,968
18 19 86 NAMANPARAN 1 Replace 4,887 100,0 69,557
19 32 78 SAN GABRIEL Replace 1,656 88.2 35,215
20 34 80 TINIGUIBAN Replace 1,668 97.9 35,209
21 37 29 S00K Repair 892 92.8 31,259
22 40 173 GUMACA Replace 2,559 §8.2 60,266
23 435 208 8T0. CRISTO Keplace 2,941 88.0 80,552
24 4] 181 TALABA Replace 2,652 86.9 60,215
29 5 54 TAGAMUSING Reconst 15,205 82,1 236,316 *
26 11 113 LANGLANGKA 1 Replace 2,606 79.5 40,650
27 42 188 BINAHAAN Replace 4,065 67.1 57,708
28 43 190 PALSABANGON Replace 4,285 65.3 57,582
29 9 77-1 BAUANG 2 Reconst 44,687 6.0 421,075 *
3D 4 48 PLARIDEL Repair 36,581 54.2 273,554
a1 10 104 STA. CRUS 1} Reconst 18,679 50.0 122,888 *
32 - 13 148 TIPCAL Replace 3,509 50.0 28,115
33 14 3 PLARIDEL PULIA Repair 28,232 48,9 190,505
34, 3 22 SULIPAN Reconst 122,852 48.4 607,005 %
35 23 126 BALABIG Repair 4,007 47.7 31,524
i 8 77 BAUANG 1 Reconst 72,468 46.4 386,476 *
37 27 19 SUJE Replace 3,138 46.1 18,617
3B 17 71 INDIANA Reconst 26,287 45.9 105,907%
kK1 48 227 SAN CRISTBAL Repailr 5,975 33.9 21,469
40 12 120 STA. MARRIA Reconst 33,570 37.2 102,668 *
41 18 73 BATU Repair 31,428 37.2 86,445
42 2 14 LABANGAN 1 Reconst 74,286 37.1 186,355 *
43 21 109 NAGUILIAN Repair 29,761 36.5 83,191
44 52 1561 JUBASAN 1 Reconst 19,408 35.4 W4 ,772 *%
45 50 120 HINOGBONGAN Repair 2,061 34.4 6,456
46 24 129 SANPABLO Repair 14,614 324 34,530
47 51 160 JUBASAN 2 Replace 9,669 30.7 25,835
48 49 108 JIABONG Reconst 19,315 30.0 27,295 *%
49 22 113 MALALAN Repair 9,021 29.6 16,298
50 26 154 PARED Reconst 22,129 26.8 23,247 %%
51 25 3139 PINACANAUAN Repair 14,683 24.1 15,379
52 [ 58 BUED Reconst 119,969 22.2 81,193 **
NOTE:; * ; RECONSTRUCTION BRIDGE HAVING NPV GVER 100 MILLION PESOS

%% : RECONSTRUCTION BRIDGE HAVING NPV URDER 100 MILLION PESOS
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4.8 Rehabilitation Program

The rehabilitation program covering the 52 bridges along the Manila
North Road and the Pan-Philippine Highway involves reconstruction,
replacement of superstructure and repair. The total project cost
amounts to 907,276 x 10° Pesos with foreign portion of 612,958 x 103.
local portion of 203,687 x 103 and taxes of 90,631 x 103, For the
effective and prompt implementation of urgent rehabilitation, the
phasing strategy for implementation is adopted based on the priorities
determined through the economic evaluation and consideration of

construction packages.
4.8.1 Iwplementation Schedule

The overall project implementatlon was scheduled for 4 years and §
months from the detailed engingering studies to the coﬁpletion of the
construction. The detailed engineering studies which would take omne and
a half (1.5) year would include, mainly topographic survey, geotechnical
survey and detailed design. The prequalification evaluation and tender
process will also be carried out in parallel with the detailed
engineering studies. The construction period would be 3 years, with
Phase-I of 3 years and Phase-II of 2 years as shown in the barchart of

the Implementetion Schedule.

The detailed engineering studies involve topographical survey of
the bridge sites, geotechnical survey at locetions considered to be
required for the foundation design and the detailed désign which will be
conducted with a review of the feasibility study vesults. The
prequalification of contractors, tender calling and bidding will be
carried out during the tender process prior to the construction. The
construction will be divided into 2 phases, taking inte consideration
the priority from the economic evaluation results. The rehabilitation
program, however, should be completed in a short period. The
construction of Phase-I and Phasge-~I1 is recommended to be carried out

simultaneously.
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4.9 Preparntion.nf an Approach on Bridge Inspection and Maintenance

Report

Through the Feasglbility Study, the study team examined the
systematical process of the inspection and maintenance in consideration
of the Philippine bridpe features, design sténdard. and organization of
DPUWIL etc. The flow chart diagram for inspection and maintenance is
mentioned in the next page. The Bridge Inspection and Maintenance
Report was prepared as a separate volume from the main report, compiling
the ideas and method used in visual and detailed survey and preliminary

design.

The Inspection and Maintenance Report covers bridge inspection,
bridge maintenance and rehabilitation organization and training and
inspection end maintenance for the Megapit suspension bridge. Since the
guidelines and recommendations in the Inspection and Maintenance Report
were carefully prepared taking into consideration the situation in the

hilippines, the use of report will be useful for DPWH.

The establishment of a special inspection tesm, to take definitive
decision regarding assessment and rating of deterioration and damages
with up-dated inspection techniques, is specially recommended in the
Inspection and Maintenance Report. Emphasis is also 1iaid on the
importance of training of bridge engineers and inspection specialists

participating in the Special Inspection Team.



FILOW CHART DIAGRAM FOR INSPECTION AND MATNTENANCE
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.10 Establishment of Bridge Data Base

The Bridge Data Management System {BRIDAMAS) intends to manage the
data of Individual bridges by using Personal Computer. The main
purposes are to maintain necessary bridge data systematically for casy
retrieval and updating and to prepare the plamning basis required for
engincering and management work of bridge maintenance and improvement

work with minimum efforts and maximum efficiency.

In designing the system, the following factors were taken into
consideration, i.e. to facilitate users®' convenience for input and
retrieval of dats by designing a simple system, to facllitate better
understanding of users by incorporating & graphics function, and to

facilitate updating or renewal of bridge data, when and where necessary.

BRIDAMAS consists of data processing and data mrnnagement. Data
Processing involves five processes, i.e. inventory sheet check, data
check, finalized inventory sheet and master file. Data Management
System involves three sub-systems, i.,e, Updating, Retrieval and

Graphics.

A necesgsary Operation Manual was prepared and transferring was also
conducted for DPWH officials to familiarize themselves with the working
and mechanics of the system of the Bridge Data Base. The Operation
Manuel includes bridge data base management system, updating system,

retrieval system and graphics.
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FLOW CHART PROGRAM OF BRIDGE DATA MANAGFMENT SYSTEM
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SUMMARY OF CONSTRUCTION COST RSTIMATE (1/2)

.Unit : Peso

Reg- Bridge Contruction Component
ion No. Ne. Bridge Name Classiflcation Cast Foreign Local Taxes
1 4 43  PLARIDEL Repaip 27430243.02  18448071.69 . 6239147.03  2743024.39
1 5 54 TAGAMUSING Reconstruction 11406055.06 7593823.01 2671626.54 | 1140605,5)
1 6§ 58 BUED . Reconstruction 89967667.15  G1799860.70 . 19171035.74 8996766,71
1 7 65 LOMBOY Replacement of Superstructure 721816.95 423830.,77 231204.48 - 12181, 1%
1 8 77T DAUANG T Reconstruction §4344695.10  37334857.77 11575367.81 543446%,51
1 9 77-1 BAUANG II Keconstruction 33512812,91 22469123.20 T692408.42 3351281,29
110 104 STACRUZ I Reconstruction for Extension span 14009919.61 9824619.78 . 2784307.87 = 1400991.95
111 113 TANGLANGKA T Replacement of Superstructure 1949666.36 1145944,.64 608755.09 194956.64
112 1230  STA MARIA Reconstruction for Extension span 25175444.47 17258342, 34 5399557.68 251754445
1 13 148 TIPCAL Replacement of Superstyucture 2624141.57 - 1701682.54 '669044.87. 263414,16
3 1 3 VHARILAO Replacement of Superntructuve B889215.27 524766.92 275527.83 88921.53
3 2 14 LARANGAN I Reconstruction 55712209.06 40391523.88 9749464.29 5571220.91
33 22  SUILTPAN Reconstruction 9213355G.67  68408313.11 14511887.89 9213355.61
Sub-total 408993443.20 2873247692.33 . 81578339,54 10980344.,34
(100.0 %) { 70.1 %) { 19.9 %) { 10.0 %)
217 71 INDIANA Neconstruction for Pxtension span 19714998,19 13224013.60 4519484.77 1971498,82
218 13 BATY Repair 23567370.57  15G46269.90 5564363,61 2356731.05
219 066 NAMANPARAN 1 Replocement of Supersiruclure J6658474.48 1890752.26 1410874.78 3G6847,45
220 89 SAN LUIS Repair - 230225.50 124385.27 82817.77 23022.56
221 109 NAGUILAN Remnir 22321970.69  14660026.94 . - 5429746.68 2232197.07
2 22 113 HALALAM Repairp B767872.09 3927329.45 . 2163755.43 676787.21
2 23 126 BALASIG Repair 3000923.02.  1738254.83 ° 962575.90 300092.30
2 24 128 S5AN PARLO Repair 10960465.17 1346386.69 2518035.56 1096046.92
2 25 13% PINACANAUAN Repair 11015591.178 6944414,388 2069647,72 110155%.18
2 26 154 PARED . Reconstruction 16592853.29 11025191.21 3908376.15 1659285.33
KID Y] 3 PLARIDEL-PULILAN Repair 21170126.42 15220493.84 3832619.98 2117012.64
315 14 SAN ROQUE Repoir 545320.11 316563.45 174224.64 54532.01
316 43 SICSICAN Repair 29944R9.65 1853907.57 841133.11 299448.96
Sub-total 142550685.07  93917982.86  34377652G.70  14255088.51
{100.0 %) { 65.8 X} { 24.1 X} ( 10.0 X}
5 27 19  SUJE{RIZAL) Replacement of Superstructure . N352451.07 1470754.46 646451.50 235245.11
5 28 43 GUINGBATAN Repaix 660203.22 381351.34 212831.56 166020, 32
5 28 5 SAN FERNANDO Repair 1264748.64 704835.13 433438.64 126474.86
530 176 PAMUKID Repair 823762.07 422533.43 318852.42 82376.21
5 31 7 SAN ISIDRO Repair 1259921.24 710636.26 423292.85 125992.,12
532 78 SAN GABRIEL Replacement of Superstructure 1243549.22 §37929.86 481534.43 124384.82
533 79 PAHOIO - Repair 202781.25 111091.95 71413.18 20278.12
534 80 TINIGUIBAN Replacement of Supcrstructure 1254652.00 673329.97 455855.83 125465.,20
5 35 82 SGT. MATIAS Repair 146878.26 89475.03 44515,41 14687.83
536 86 HAUBOD J Repair ‘713091.87 334385.71 307396.97 71309,19
5 31 99 S00K Remair GG7039.54 424708.85 175626.73 B66703.55
5 38 143  KANAPAWAN Repair 116300G.09 642734.15 403965,93 116300.01
538 154 BASIAD Repair 2048324.85 1356943.98 486548.38 -204832.48
Sub-total 13802703.32 7960710,12 {461722.84 1380270.32
{100.0 X) { 57.6 %) ({ 32.3%) - ( 10,0%)
4 40 173. GIMACA Replacement of Superstructure 1816937.84 1205135.04 520109.01 191693.78
4 41 181 TALABA Roplacement of Superstructure " 1984034.93 104%107.62 736523.81 198403.49
4 42 188  DBINAHAAN Replacement of Supcrstruclure 3044253.58 1795745.47 944082.75 304425.26
4 43 i90 PALSABANGON Replacenent of Superstruciure 3213256.29 1526%36.97 1365153.69 321325.63
4 44 206 LAGNAS 1Y¥ Repair 147430.08 89773.73 42913.34 14743.01
4 45 208 STO CRISTO Replucement of Superstiructure 2201455.65 1145159.40 836150.68 £20145.50
4 46 2720 MAGAPONG Replacement of Superstructure 2253899.17 1465773.64 562735.61 225389.92
4 47 223 BIGA Repair 723830.03 439570.983 211876.,10 72383.00
4 48 227 SAN CRISTOBAL Repalr 4471706.85 3171463.12 858473.04- 447170.68
) Sub-total 19962804, 42 11888465.92 6078058.03 1996280,43
(100.0 %) { 59.5 %) { 30.4 %) { 10.0 %)
8 49 109  JIADCNG Reconstiruction 14485412.54 9841303,57 3195567,72 1448541.25
8 50 120 HINOGEONIAN Repair 1541911.03 987161.34 A90558.58 _15419].10
8 51 160 JURASAN II . Reydacement. of Superstructure 7249198.48 4728667.80 1795610.81 724919.85
8 52 161 JUBASAN I Reconstruction 14558244.89 §746043.60 .3356376.80 © 1455824.49
Sub-tolal 37834766.92  25313176,31 8738113.981 3783176.68
(100.0 X} { 66.9 %) { 23,1 X) { 10,0 %)
Grand Total G24044402.93 426405101.54 135234861.02 62404440.2%
1100.0 %) { 68.3 %) { 21.6 %) - {10.0%)
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SUMMARY OF CONSTRUCTION COST ESTIMATE (2/2)

______ e Unit : Peso
Feg~ Bridge Contiu N : —
'm:— No. Bridge Nama Classification Cos‘.tuun ‘ Foreign (-O-HIT:;:;::;- Toxes
1 48  PLARIDEL Repair 27430243.02 18448071.69 ﬁ?391-1?.6_3_m'4.27-13();-1 30‘__“.
: g; E?)?JNSIN: g:zzni‘:!"uctfml 11-10(_3955.0(_3 75693823.01 20671626.54 1140605,51
mstruction ] 89967667.15  G17998G60.70 19171039, %4 BY9Y6TG6.71
1 65 H.NBOI: Replacement ‘of Superstructure 187816,95 423820.77 231204.48 T2781.70
1 M BA}JAN(: 1 Reconstruction 543144695.10  37934B57.97  11575367.81 5434409, 51
I T7-1 RALANG ‘II anonstmct.!.on 33512812,91 22469123.20 7692408.42 3351281.29
1 104 STACRZ I Reconstyuction for Extension span 14009919, 61 9824619.18 2784307.87 14009491.96
1 1533 LANGIANGKA I Replacerment of Superstructure 1949666, 36 11159 44,64 B00T35.69 194966.64
1,120 STA MARIA Reconstruction for Fxtension span 231754141.47  17258342.34 5399357.68 2317599.45
1 148  TIPCAL Replacoerent of Supersiructure 2634141.57 17015682, 54 GGR0YY .87 263114.16
Sub-total 261158462.20 178000156.4.) 57042959.53  26115846.23
L100.0 %) { 6B.1 %) { 21.8 %) { 10.0 %)
2 M INDIANN Reconstruction for Extension span 19711998.19 13224013.60 4519484, 77 1971499.82
2 T3 BATU Repuir 235067370.57 15640269, 30 a564303.61 2356737.06
2 86  NAMANPARAN I Replacement of Superstructure A668171..49 1890752, 26 1410871.78 A66847. 135
2 89 SAN LUIS Repair 230225.60 124385,27 82817.77 23022.56
2 109  NAGUILAN Hepair 22321970.69 1660026, 91 5424746.68 2232197.07¢
2 113 MALALAM Repair G76TRI2.09 J027329.-45 2163755.43 676787, 21
2 126 BALASIG Repair 3J000923.02 1738251.483 9G2575.90 306092.30
2 129 5AH PABLO Repair 1096046917 T34G38G.GY 2518035.56 1046046G.92
2 13% PINACANAUAN Repair 11016591.,78 6941414.88 29696G17.72 1101559.18
2 154  PARED } Reconstruclion 16592853, 24 11025191.21 3908376.75 1659285.33
Sub-total 117840748.89  76H27025.03  29529648.97  11784074.90
{160.0 %) [ 64.5 %} { 25.0 %} [ §10.0 %
3 3 MARILAO Replacement of Superstructure 8R89215.27 5¢4763.92 2735¢7.83 88821.53
3 14 LARANGAN I Reconstruction 55712200,06 10391523.86 9749161.29 0511220.91
3 22 SULIPAN Reconstruction 9213355667 G8408313.11 14511887,89 9213355.67
3 3 PLARIDEL-PULILAN Rerair 21170126, 12 16220493.81 J832619,98 2117012.64
3 M SaN ROUE Repaix 545320.11 316563.45 174224.64 51532.01
3 43 BICSICAN fepair 299.1449.65 1853907 .57 841133.11 285448.56
. Sub~total 173444917.18 126745567.72  293B4857.74 17344491.7%2
[100.0 %} { 73.0 %) L 16.9 %) [ 10.0 %)
4 173  GUMACA Neplacement of Superstructurc 1916937.84 1%205135.04 520109.01 191693.78
4 181 TALABA Replacement, of Supersiructure 1981034, 93 1049107.62 ¥3G521,81 198403.49
1 188  BINAHAAN Replocement of Superstructurce J044253.58 1795734547 944082, 173 304425.36
4 150  PALSABANGON Replaccement of Superstructure 3213256.29 1526736.97 1365193.69 321375.03
4 208 LAGNAS YT Repair 147430.08 89773.73 42913.31 I
4 208 STO CRISTO Replaccment of Superstiructure 2201455.65 1145139.40 836150.68 220145.36
{1 220 MAGATONG Heplocement. of Superstructure 2253809.17 1465773.6G4 BH2735. 11 225389,02
4 223 BIGA ltepair 7123830.03 439570.9% 211816.10 T2383.00
4 227 SaN CRISTORAL Repair $477706.85 31713063.12 B38473.04 447770.68
Sub-total 19862004 .42 1188840592 G078058.03 1996280.43
{(100.0 %) { 9.5 %) 1 30.4 %} { .0 %)
5 19 SLJEIRIZAL} Replacerent of Superstructuve 2352451.07 1470751, 16 616151 ,50 235218, 1)
5 43  GUINOBATAN Repairv 060203.22 381351.34 212€31.56 66020,32
] 78 SAN FERNANIXY Repalir 1264718, 64 T01835.12 433438.64 126374,.86
5 96  PAMUKID Repairc 823762.07 4922533.43 318852.43 82376.21
5 T SAN IS1Ln0 Repair 126992124 THU636, 26 4232522.85 125592,12
5 78  BAN GABRIEL Replacement of Superstructure 1243849.22 G617929.86 181534.43 124384,92
5 7%  PAHOHO Repair 202781.25 i11031.95 Ti{l1.i8 30278.12
5 80 TINIGUIDAN Replacement of Superstruciure 12540652.00 673329.97 455856.83 125465.20
5 82 §GT. HATIAS Repatir 148678, 26 #94475.03 14515. 41 L1887 .53
5 86 NAUDOD I Repair 713093 .47 334385,71 307396.97 71309, 19
5 99 SOOK Repaip 667039.54 124708.43 175626, 73 G6703,95
5 143 KANAPAWAN Repair 1163000.09 G42734.15 403965,93 1156300.01
5 154 BASIAD fepaic 2048324.85 1356943.98 486518,38 204432, 48
Sub-total 13802703.32 T860710.12 4461722.84 1380270.32
{100.0 X} { 57,6 % ( 32.3 %) [ 10.0 %)
8 109  JIABONG Redonstruction LI185412.54  9841303.67  3195507.72  1448541.25
B 120  HINOGDONGAN Rerair 1541911.03 9U7161.31 190558.58 l:)-tlQl.lf_)
8 160 JUBASAN IT Replacement of Superslructure 7248198.46 4728667.80 1795610.81 724919.85
8 161 JUBASAN X Reconstruction 14558244 .89 974€043.60 3356376.80 1455824.49
Sub-total 37834766.92  25310176.31  H7IB113.91  3783476.L9
{100.0 %) { 66.9 %) { 23.1 %) { 10.0 %)
/ 624044402,93 420405101.54 135234861.02  £2404440.29
Grard Total {100.0 %) { 68.3%) ' 21.6 %) { 10.0 %)
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