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PREFACE

‘In response to the request from the Government of the
Republic of the Philippines, the Japanese Government decided
to conduct a study on the Feasibility Study on the Rural Road
Network Development Project and entrusted the study to the
Japan International Cooperation Agency (JICA}.

JICA seni to the Philippines a study team headed by
Mr. Kunihiko Sawano, composed of members from the
Katahira & Enginecers Inc. and Nippon Engineesring Con-
sultant Co., Ltd., two times from October 1989 to October
1930,

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

I hope that this report will contribute to the promotion of
the project and to the enhancement of Iriendly relations
hetween our two countries.

I wish to express my sincere appreciation to the officials
concerned of the Government of the Philippines for fheir close
_ cooperation extended to the team,

October, 1920

Kensuke Yanagiya
President

Japan International Cooperation Agency






.o

wes PHILIPPINES
) SRS
0 o (1) wo s
., @
.9
4
[l P

¢ NUEVA VIZCAYA

Reglon i Ragion IT

Ragion V

Reglon VIII

MiSANIS
COEIENTAL g

[ MISAMIS ORIENTAL g

Reglon IX "qq vl

o . oy
— sw i
[ . j v, =
DAVAQ DEL NORTE e TR

.
E a .

” o
+, 4 ﬂ
’

TARI-Teg
ﬁai? »to
\‘-f,

g

h BERENE STUDY PROVINCE
yzmmA PILOT PROVINGE ( PHASE-1 STUDY )

Regitn XI

FEASIBILITY STUDY
on LOCATION  MaAP

THE RURAL ROAD NETWORK DEVELOPMENT PROJECT
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Panabo-Tubod Road, Davao del Norte Baenolan-Luna-Balaoan Road, L.a Union
PCC pavement in fair condition NBST pavement in fair condition

Mamburao South Road, Oceidental Mindoro
Gravel road in fair condition Gravel road in poor condition

Nueva Ecija-Aurora Road, Nueva Ecija San Juanico-Schoton Road, Samar
CGravel road at flooded section Earth road

RURAL ROADS IN THE PHILIPPINES

National Road
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San Jorge-Matalud Road, Samar
DBST pavement in fair condition Gravel road in fair condition

=
Guimba-Talugtog Road, Nueva Ecija Aringay-8an Jose Road, Lalnion
Gravel road in bad condition At slope Failure section

Ben-San Antonio road, Autique Sto, Nino-Aguas Road, Occidental Mindoro
At flooded section At impassable scction

RURAL ROADS IN THE PHILIPPINES

Provincial Road






Camalig-Taladong Road, Albay
Gravel road in bad condition Gravel road in very bad and narrow section

At ford crossing Al steep section

San Mariano Road, Leyte Bafac-Balac Road, Antigue
Earth road in poor condition Earih road impassable for vehicles

RURAL ROADS IN THE PHILIPPINES

Barangay Road






Spreading of sandy gravel subbase course materials for compaction

Spreading of crushed stone hase course materiats for compaction
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Conducting of lield density lests on a prepared subbase course

rse for compaction

Watering of base cou

EXPERIMENTAL PAVEMENT CONSTRUCTION

Subbase Course and Base Course






Double bituminous surface treatment;
asphali binder spraying by asphalt distributor

L I

Final rolting of double bituminous surface treatment

Double biturminous surface treal ment,
cover aggregate spreading by aggregate spreader

Finished double bituminous surface treatment (left}
and stone layer rolling (right)

EXPERIMENTAL PAVEMENT CONSTRUCTION

Double Bituminouse Surface Treatment






Bituminous peneiration macadam, base layer compaction Bituminous penctration macadam,
asphall binder spraying by asphalt distributor

Bituminous penetration macadam, Finished bituminous penetration macadam (left)
cover aggregate spreading and stone tayer rolling (right)

EXPERIMENTAL PAVEMENT CONSTRUCTION

Bitumincus Penciration Macadam






Rolling of asphali concrete (left)
and finished asphalt conerete surface course (right)

Setting of wooden side forms for portland cement concrete
surface course

Conducting of field density tests for compacted subbase course Starting of placement of cement concrete and slump tests

EXPERIMENTAL PAVEMENT CONSTRUCTION

Asphalt Concrete Burface Course and Portland Cement Concrete Surface Course






Water curing of hardened concrete Saw cuting for transverse contraction joints

EXPERITMENTAL PAVEMENT CONSTRUCTION

Poriland Cement Conerete Surface Course
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1 INTRODUCTION







i INTRODUCTION

BACKGROUND OF THE STUDY

As of 1986, the public road neiwork of the Philippines has a total length of about
182,325 km consisting of about 26,230 ki of national roads which form the main
trunkline system; 45,216 km of provincial, municipal and eity roads; and 90,879 km
of barangay roads. :

The development program regarding the national road system of the country has
been pursued with increased momenium starting in the early 1970°s following the
completion of the Philipi}ine Transport Survey (PTS). Presently, the extent and
cover'age of the neiwork of primary roads may be considered adequate especially in
- built~up areas, major municipalities and population centers, except for some rural
areas where road nefwork systems are still deemed inadequate, thereby, constraining
growth and progress in these areas. The updated highway program siressed the
urgent need of rural road improvement in these areas and has given high priority to
such projects. '

In line with this policy, the Pilot Study for the Rural Road Network Development
Project (the Phase I Study)} was conducted with the technical assistance of the Japan
International Cooperation Agency (JICA), which is the official agency responsible
for the implementation of technical cooperation programs of the Government of
J apan (GOJ), as an initial siep in formulating a systematic plan for providing the
basic road network with emphasis placed on the development of rural road network
in selected provinces. In order to verify and enlarge the result of the Phase I Study,
and to further promote the rural road network development project, the Government
of the Republic of the Philippines (GRP) through the Department of Public Works
and Highways (DPWH) sought technical assistance from GOJ for the conduct of the
Feasibility Study on the Rural Road Network Development Project {the Study).

- In respohse to the request of GRP, GOJ decided to conduct the Study. JICA organized
a team of ten experts to be engaged in the Study, The JICA Study Team, in close
collaboration with the DPWH Counterpart Team, commenced work in October 1989
and completed its tasks in Qctober, 1950.



2.

OBJECTIVES OF THE STUDY

Objectives of the Study are to:

(1)

(2)

(3)-

Conduct the feasibility siudy on the rural road network development to
verify and enlarge the result of the Phase 1 Study.

. (a) Establish basic technical and administrative procedures and methods

for the functional development of road network in the rural areas of
aboui ten provinces:;

(b) Recommend asystem and investment program for the implementation
of rural road projects: :

Investigate performance of low-class pavements . and recommend structural

- design for the economical implementation of the above projects.

The Study Team shall exercise maximum technology transfer teo the Filipino
engineers in the course of the Study. :



SCOPE OF THE STUDY

The Study which consists of two parts (PAR’I‘-A and PART-B) were carried out in
three main stages as follows :

PART-A: Feasibility Study on the Rural Road Projects
Stagel ! Selection of Study Provinces

Eleven provinces were selected for the Siudy, taking into consid-
eration the socio-economic characteristics, adequacy of road
network, efc. of provinces,

- Stage 2 - : Project Identification and Screening
For the provinces selecied in Stage 1, the road projects were
ideniified and high priority projects were selected for detailed
evaluation,

Stage 3 > Project Evaluation

For the road projects selected in Stage 2,
feasibility studies were conducted, including :

* Project Evaluation

#* Verification of simplified evaluation method
% Development of implementation program

PART-B: Study on Low-Class Pavements
Stage 1 :  Preparation of the Study

The road sections and the experimental pavement models to be
constructed were selected.

- Stage 2 Analysis'and Designing

Engineering study on each variation of the pavements selected in
Stage 1 was undertaken.



Stage3 : Experimental Pavement Construction: -

The -~ experimental pavements designed in . Stage 2 were

consirucied.

The manual for the follow-up survey of the above pavements to
be conducted by DPWH for the following five years was formu-
lated. : ' : :

‘The effectiveness of the structural design recommended in Stage
- 2-was verified through the above experimental construction.

Since major activifies for project evaluation in Stage 3 of Part A was completed at
the end of June 1980, the damages brought about by the earthquake on July 16, 1980
is not reflected in the Report. : :



4.  REPORTS

The following reports were .pl',epared during the Study:
Inception Report  {October 1989)
Progress Report {November 1989)

Interim Report

(March 1990)

Draft Final Report (August 1990)

The Final Reimrt is organized as follows:
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Executive Summary

Main Report

Appendix

Project Evaluation in the Province of La Union

Project Evaluation in the Province of Nueva Vizcaya

Projeci Evaluation in the Province of Nueva Ecija

Project Evaluation in the Province of Rizal

Project Evaluation in the Province of Occidental Mindoro
Project Evaluation in the Province of Albay

Project Evaluation in the Province of Antigue

Project Evaluation in the Province of Samar

Project Evaluation in the Province of Leyte

Project Evaluation in the Province of Misamis Oriental

Project Evaluation in the Province of Davao del Norte
Drawings for Read Projects in the Province of La Union
Drawings for Road Projects in the Province of Nueva Vizcaya
Drawings for Road Projects in the Province of Nueva Ecija
Drawings for Road Projects in the Province of Rizal

Drawings for Road Projects in the Province of Occidental Mindoro
Drawings for Road Projects in the Province of Albay
Drawings for Road Projects in the Province of Antigue
Dra\vings for Road Projects in the Province of Samar
Drawings for Road Projects in the Province of Leyte

Draswings for Road Projects in the Province of Misamis Oriental
Drawings for Road Projects in the Provinee of Davao del Norte
Guide for Simplified Project Evaluation

Specifications for Experimental Pavement Construction
Drawings for Experimental Pavement Construction

Manual for Follow-up Survey of Experimental Pavement
Manual for Design and Construciion of Low-Class Pavement

The Study was undertaken jointly hy the JICA Study Team and the DPWH Counter-
part Team. Technical guidance in the conduct of the Study was provided through
periodic review by the Steering Committee of GRP and the JICA Advisory Committee.
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FINDINGS AND RECOMMENDATIONS

BASIC INFORMATIOVN-

. 'Cl-assifiéation .nf Provinces and Sel.ection of Study Provinces

Adsquacy

‘$ocio~ Geography/Topography
ecomomic of road . :
developmant “o Flat Hountainous tatand
Developed | Average (] Cavife {1) Benguer
: : {(3) Pampanga {3) Zambales
{3) Bulacan - BERILEE
{§) Laguna
High FRALE Balaan (). Batanes
= {§) Batangas Nueva Vitewyi 11 Bohsl,
. } ocos Norte Ny Romblon
(12) Lanao del Sut {1 Siavijor
{) ilocos Sur (10} Camiguin
{1) Abra
e EanT§= 0t idnt sl
{8) Southern Leyte
{18} Misamis Occidental
1) Pangasinan {i0) Bukidnon (N Ceby
: in {2) Cagayan (5)- Catandvanes
(II) South Colabato (§) Marindugue
Mountain Province
: _ (5):-Alsy: ,Tﬁ) TRpEsR NG T
Less Average | (B) ||01|0 TP Tanao dal Norte ’
developed {8) Camarines Sur () tiugae
{6) Capiz {6} &klan
(6) Negros Occidental (5) Camarines Norte
(5} Seirsogon ' (8} Zamboanga dei Norie
{i0) Surlgao del Norte
(7} Isabela WE0ceidental Mindoro] | (5} Sulu
[t Davan de i Honts Quirino M Tawi-Tawi
(17) Haguindanao Sultan Kudarat {f) Pslawsn
(t0) Agusan del eu: {0} Kalinga-Apayao %SL Basilan
{120 North Cotabato {0} Zsmboangs del Sus 5)'3536315’
{(11) Davao del Sur
{11) Davao Oriental
Poor {1 Surigao del Sur

VKT{NHag{os Oriental

4} Driental Mindoro
{4) Guezon
{8) Horthern Samar
{8) Eastern Samas
(&} hvrors

Region Number in ( )

§ Pilat Provinces (Phase | $tudy)
11 Study Provinces (This Study)




Road Length and Cost Propos'ed'for.j Improvement -
Initial Stage (IRR 15% or more)

MAJOR ROADS HINOR ROADS - - =7 0 TOTAL. -
Province e
Length (km}  Cost (MP)  Length (km)  Cost (P}  Length (km)  Gost (MP)
L2 Ynion §8. 0 17124 40, 9 9.8 108. 8 2222
Neeva Yiteaya i 68. 5 10 U A B YA
Buevs Etija 2142 . T8 131. 4 209, 3 - 34500 2104
Rizal 448 84, 5 258 848 _ 106 124. 3
Oce, Hindoro - 423 108. 8 40. 5 6.1 Bz 8 - 1548
Albay 86. 6 L2 151. 8 189.0 244 .2
Antique 18. 8 851 - 100. 6 166 19,4 C 1623
Szmar 3. 2 46. 4 S8 1449 - 1321 181.3
Leyte . 85. 6 163, 5 162. % 1938 248.1 51.3
Misamis Oriental 85, § 2113 125 . 115 - 180.8 3L B
Davao del Norte .1 0 144 1185 LT 164. 6 218
Total 1140 2, 0418 11308 L 181§ {, 844, 8 3,229, 4
Road Length and Cost Proposed for Improvement
Secondary Stage (IRR 7.5% — 15%)
HAJOR ROADS © WINGR ROADS . TOTAL
Province : i .
Length (kmd  Cost (MP)  Length (km)  Cost (WP)  Length (km}  Cost (MP)
Lz Union iy 1.1 79, 8 70. 9 LT B5. 6
Nuevas Vizcays 3.1 5. 4 86, 1 §8. 1 118. 8 IR
Hueva Ecija 48,4 122. % 1.9 RIN L3 - 201, 2
Rizal - - 14 83 14 8.3
Oce, Mindoro 28,1 108, § 430 L3 1.1 i60. 8
Albay 121 1. 4 69,2 10,5 §1.3 130. %
Antique 8.2 - 220, 48. 3 (AN} 135, § 291 8
Samar 86, 1 863 8. 0 88 ¢ 182. 1 315, 2
leyte 99. 5 2661 115, 2 715 8 i1 §81. 8 -
Wisamis Oriental - - 148, 2 2001 148. 2 - 2011
Davao del Hotte 1286 028 - 988 et 121. % 416,17
Tolsl 533. 0 1,315 1 824..6 1,108, 5 L 45T, 6 2 484, 2




Fund Requirement for Rural Road Development Program
Initial Stage (IRR 15% or more)

(Unit = KB, 1390 Frice)

~ Constructien Engineering - Totat
Cost - Servicos
HICA-F/S
§-Provinces 950. 9
Projast 11-Provinces _ 32204
Component | Sub-Totsl . IR B 11
~ Avarags 1-Province 8.1 _
T3-Provinces 20, 345.1 70345 22, 319.6
_ © Relevant Studies .
Projest Tybe A : 3570, 9 305. § 3,815 5
Component 11 Type B - ) 2, 3841 363.1 3 3418
2 Sub-Total §, 554, 1 669, 2 7,203 3
Gross Totsl
Project Componet | 26, 894, 7 1031 29, 602. 9
and 1

OVERALL IMPLEMENTATION SCHEDULE OF RURAL ROAD DEVELOPMENT PRO-
GRAM : : :

: hnpual lnitial laprovameat Stage Secondary
. No, of hvetapr IRR> 15 Improvs-

hnaval | Provinces | Fund per tst [2nd [ 3rd [dth | 5th {61h | ment Stage
Fund Covered Provinces | Year | Yeur | Year | Year | Ysar | Year | I5>IART S

Lecally Funded Projects Pl 853 N 13 P25. 4 N f-vear Total RUL IIEH
Foreign Assisted Projects | P3, 147 M i3 Fdsli H P, BRI M 5
Totzl P5, 000 W 13 PES. 5 M P30 000 ¥ -
Locally Funded Projects R
e

Fdrli:n Resisted Projechs

Total




Experimental Pavement

A Design Thickness (em)
Section AADT [ Pavement| Design Pe‘rfo[manee _ _Length
Type s"g;&”_' R P(;;;f)d “lsuriace Base Sub?asa Total (m)
GR § b ih - -5 20 260
1 150 SBST 4 3 L5 15 8 3.5 0
DBST 4 -5 .5 1] 4 i : 200
BHP ! 1 T 1 5 | 0
~ oR 3 5 15 - 8 2 200
2 150 s8s1 3 3 55 5] w2 25 200
08ST 3 5 1.5 5| 30.5 200
BWP - 3 1 § 15 10 - 30 00
BBST 3 5 5 51 30 4.5 200
3 ane BMP 3 T 3 1 26 - ] 200
1 A 8 B 4 118 8 14 200
A 8 10 5 i3 6 2 200
pastT 8 b 1. § 15 13 29,5 00
} 900 | B 5 7 5 5| 16 | 38 200
) AC 3 B ] 15 23 42 00
AL 3 18 5 15 2} 1 T8
5 2, 160 AC 5 L] 3 15 1y i1 200
: ' L - 5. § 18 - i KH 200




RECOMMENDATIONS

1) Consistent with the Government’s development policy of attaching importance to
rehabilitation, improvement and expansion of the feeder and secondary network, it
is recommended that the prdmotion of rural road network development contribute to
the national development goals, viz., alleviation of poverty, generation of more
productive employment, promation of equity and social justice, and the attainment
of sustainable economic growth.

2) In the implementation of the project, the following should be investigated:

- Strengthening of project institution by organizing a project management office
for the project,

- Iniroduction of a community participation system,

- Introduction of a labor-based/equipmenti-supported construction system,

-  Development of standardized technology,

-  Implementation by administration for small size projects, and

- Application of sector loan system for foreign assisted projects.

3) Regarding design and construction of low-class pavements to be used {or the project,
the following are recommended:

On administration,

-~ Development of standard pavement types in consideration of both monetary and
non-monetary factors,

- Establishment of pavement rehabilitation criteria incorporating an appropriate
indicator therein, and

- (Guidelines for construction of pavement in rainy season.

On design,

- Provision of guidelines for preparation and/or selection of the inputs required
for design,

- Provision of guidelines for selection of initial and terminal serviceabilities, and

- Introduction of planned rehahilitation strategy including upgrading of initial
pavement type.

On construction,

«  Conformity with design and specification requirements at reasonably estimated
cost,

= Establishment of systematic construction schedule supporied by equipment
‘sehedule, material schedule, manpower schedule and finaneial schedule, and

- Introduction of various techniques including stabilization methods for subbase
and base course and the like.

..*1}1__
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A.1.1

I SUMMARY
PART A FEASIBILITY S.TUDY ON RURAL ROAD PROJECTS
SELECTION OF STUDY PROV!NCES
.Basic Daté' and Indicators by Proﬁnce

The data-base prepaved in the Phase I study was updated.
The updated data-base includes the following basic data and indicators by province :

TABLE.A.1.1-1 BASIC DATA

Physical and : Total land area, arable area, distance
. Demographic Data from Manila/Cebu/Davao whichever is

nearest, urban/rural/total population

Economic Data : GRDP, .pexr capita income, number of
' " workers by industrial sector, un-/under-
employment rate

Agricultural Data : Cultivable area (cultivated/unutilized/
total), crop area and production of
palay, corn, sugarcane and coconut

Number of elementary classrooms, number
of hospital beds, incidence of poverty

Social Data

Road pata - : Length of =road by administrative
: classification and by type of pavement
- TABLE A.1.1-2 INDICATORS
Physical and : Topographic classification, arable area
Demographic ratio, population density, arable area
Indicators - population density, urban population
: - ratio, population growth rate
Economic : Per capita GRDP, land productivity, per

Indicators capita income, primary / secondary /
' . tertiary sector worker ratio, un-/under-
employment ratio

Social Indicators : Elementary classroom ratio, hospital bed
ratio, social facility ratio, incidence
of poverty

Agricultural.

t Major crops, yield by crop, unutilized

Indicators - agricultural area ratio, accessibility

' : to Manila/Cebu/Davao, agricultural
productivity :

Road Development : Road- density per unit area, road
Indicators " density per unit area/population, =rocad
: density per unit area/population/per
capita income, fair condition road ratio




A.1.2

1)
2)

3)

Classification of Provinces
Factors used in classification -

Socio-economic development represented by incidence of poverty ‘
Adequacy of road represented by road density, 1/+/P-A(L'=fair condition road
length, P = population, A = Land area) o ' o
Geography/topography

-~ Classification of Provinces

_Prdvinces were classified in different ways using each independent factor or {wo or
three factors combined. Table A.1.2-1 shows the classification of provinces using the

three factors.

TABLE A.1.2-1 CLASS_iFlCATi_ON OF PROVINCES

Seeio= Adequscy Geography/Tepography
sconomic of 1osd - - -
dsvelepment ' Fiat Hovataingus lgland
Developed | Avarage | [4} Cavite {1). Benguet
{3} Pampanga {3) Zambaies
() Bulecan {f) ts Union
) Lagema :
High {8) Rinal {3} Bataan (@) Baranes
{) Betasnges {2} Neeva Vizeays (1} Bohol..
{1} 1tecos Horte . (4} Remblon
{13 Lanas d2d Sue (N Siguijos
(1) 1locos Sur A (0) Camiguis -
) Abre-
{18) ¥isamis Osiental
{8) Scuthern Leyte
(i0) Bisamis Occidental
{l) Pangasinen (F0) Bukidaon - {1) Cebu
{2} Nuews Ecije 10 Cagayan {8) Catandvanes
(2) Tarlat {11) South Cotabate () Macinduque
i8) Levts - {i} Mouatain Prevince :
{5} Albay {10} Apusan del Morte
Less Average | {6) llaife {12) Lanzo del Korts
gaveloped (5 Comarines Sus {2} itugao
&) Capiz ‘ ~(6) Axlen
(8} Negros Occidents (5). Camatines Hotie
{5) Sorsegoen {9) Zumdoange el Norte
{10) Swrigac del Norte
{6) Antigue
(B} 1sabeln () Otcidents) Mindgro | (8) Sulu
(1) Davao deli Noste {3 Quitino {5} Tawi-Tawi
{2 Maguindanao - (12) selian Kudarni (I} Pafawan
(0) Apusan deb sor {l) Kalings-Apsyao (8} Basilan
{12) Morth Cetabate (9) Zsmboangs el Syr (5} Wasbate
{11} Davzo def Sur S
{i1) Davao Orienta!
Poor {11} Suriges.del Sur
(1) Hegros Oriennal
- {8) - Samer
) Oriental Mindaro
#) Queron
(B): Northern Samar. .
{B) .Eastern Samat
{4} Avrera

— 14 —




A.1.3  Selection of Study Provinces

In the Phase I Study, the following four provincés were selected as pilot provinces :

Pilot Provinces ¢ Cavite {Region 1V)
Masbate (Region V)
Bohol (Region VII)

Agugan del Norte (Region X)
In this Study, the following considerationé were given in sclecling study provinces :

- To select at least one (1) province from each category of province classification
- To include provinces where improvement of access roads to the Pan-Philippine
. Highway is expected '
- To widely distribute the study provinces over the country
-+ To exclude provinces with more than 150 km of on-going and/or committed road
projects, and remote and small island provinces.

In. view of the above, the following 11 provinces were selected :

Study Provinces : La Union (Region I}

Nueva Vizeaya (Region M)

~ Nueva Ecija {Region )
Rizal : {Region IV)

Occidental Mindoro (Region IV)

Albay {Region V)
Antigue {Region VI)
Samar {Region VIH)
Leyte {Region VII)
Misamis Oriental (Region X)
Davao del Norte (Region XI)
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A.2.A1 -Procedure for Project ldentification -and Screening
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A2.2

Methodology for Project ldentification: and Screening
Assessment of Present Road Network
Present road network was aséessed from the viewpoint of guantiiy of road (road

density), guality of road (surface type and condition) and network pattern. Based
thereon, the general direction for road network development was set up.

Functional Road Classification

In order to formulate a systematic road development plan, the following functional

‘road classification was made:

: Primary Major Roads : Major inter-provincial or
« Major Roads _ N intra-provincial roads
Secondary Major Roads : Roads lnking municipal towns
Collector Roads :  Collector roads of two
+ Minor Roads : or more feeder roads

Feeder Roads ¢ Feeder roads to one
' or more barangays

Project Identification

Siudied Roads : Roads é'urvey’ed on present condition by the Study Team (all
: major roads and some minor roads), and roads requested by
: the local officials fo be studied (minor roads) were included.
Simplified Traffic Projection :
Major Roads : Estimated by traffic assignment method.
Minor Roads : Estimated based on population within the road influence area.
Engineering Standards : . Geometric standards and pavement type depending on
' ' road class, traffic volume and topographic condition.
Projeét Identification : Roads of substandard criteria/conditions regarding
pavement type, surface condition and width were
identified as road projects.

Project Screening
Simplified Evaluation :

Major Roads : Simplified economic evaluation was carried out based on
roughly estimated construction cost and traffic benefits.

Minor Roads : Minor road pre-evaluation indicator (MPI) was employed.
MPI is calculated based on surface condition, terrain, popul-
ation and road length.

Project Screening : Road projects were categorized according to three factors : 1)
class of road, 2) simplified evaluation results, and 3) urgency.
Based on such categorization and some engineering considera-
tions for balanced distribution of projects, the road projects
for feasibility study were selected,



A.2.3  Project ldentification and Screéning in the Study Provinces

Out of the 21,720km of existing roads, 12,109km of -roads'Were: taken'.up as study
roads for pre-screening. Of the 12,109km, 9,217 km of roads were identified as road
projects, out of which 5, 291km of roads were selected for feas1b111ty Study See Table
A23-10 B ' '

TABLE A.2.3-1 SUMMARY OF PROJECT IDENTIFICATION AND SCREENING
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A.3.2

Methedology for Project Evaluation

Project Classification

The project roads were grouped into two types :

Traffic Project
(mostly major road)

Develdpmen_t Project
(mostly minor read)

Traffic Forecast

Traffic Project

Development Project

¢ Involving the 1ehab:lltatmn/upgradmg of the existing road

which is accessible to motorized vehicle, where the impact of
the investnient would be generally confned to the transport
sector, .

! Providing all- weather access Lo an area whlch has either no

motorizéd access or only seasonal access, where the impact

_of the investment would affeet not only the transport sector

but also other sectors in the local economy, espemaﬂy the
agricultural sector. : '

t The preseni iraffic on the overall major road network

system-in the province was analyzed, and based thereupon
the changes in traffic fiow aftel completmn of the projects
were estimated.

! Traffic demand was analyzed independently as a feeder

road based on population and agricultural pr_odﬁct_ion in the
area served by the road.

Preliminary Design and Cost Estimate

'Pr:eliminary design was prepared including :

- Road improvement with adequate drainage

- Bridge construction/replacement

- Special treatment

Steep gradient section : PCC paving

Flood section

Slope protection

Embankment with slope pxotectmn by grouted
riprap :
Recutting/concrete spraying for cut slope, and
stone masonry for embankm_ent slope

The construction cost was estimated based on the unit cost ana.lyses and quality
estimates for ma;m consiruction ltems

Economic Evaluation

The economic analysis was conducted in the form of an economic cost-benefit analysis.

The costs and benefits taken into account were as follows :



- Costs : Initial construction/improvement cosis
Periodic maintenance costs
- Benefits : Traffic benefits composed of :
Normal traffic benefit
- Diverted traffic benefit: (only for traffic project)
Generated traffic benefit
Development benefits (only for development project)
Maintenanee cost savings :

A.3.3 Project Evaluation in the Study Provinces

Table A.3.3-1 summarizes the results of project evaluation, showing road length by
range of IRR. ' '
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A4

SIMPLIFIED EVALUATION METHOD

General

In the Phase I Siudy and this study, road projects-in fifteen (15) Provinces were
evaluated, totalling 933 in number and some 7,300k in length, The evaluation
results were statistically analyzed with the objective of developing a series of
prediction models of costs and benefiis based on-a set of input data. Thus, the
simplified evaluation method was developed,

lmﬁut Data
Input data are limited to those reliable and easily obtainable. They are :

-  Road name and clags :
-  Road data, containing length, wndth existing surface type and condltlon,
terrain and information on slope and flooding
- Structure data, containing type, length and condition
- = 'Praffic data (only for traffic project)
- Population and cultivated area within road influence area (only for develop-
ment project)

Objective Variables

-  AADT in development project

- Road construction cost _

- Additional cost for slope protection _

- Additional cost for grade raising in flood section
- _Structure cost ' '

- Traffic benefits

- Development benefits

- Maintenaﬁce cost savings

- Internal rate of return

Preparation of the Guide
The Guide contains input data sheets, worlgs@heets, step-by;-step instljuétioris for their

use, and all necessary information fo obtain unit costs and unit benefits in the form
of tables and/or charts.



A5

IMPLEMENTATION PROGRAM
Rural Road Developrent Program

+ Total fund requirements for initial stage containing road projects with IRR more
than 15% in all 73 provinces are estimated to be about P 29,600 M.

+ ‘The available fund for rural road projects is roughly estimated to Le P 5,000 M
per year based on 1991 Highway Investment Plan.

« @ years program for overall implementation is proposed. -

Implementation Strategy

Project Institiition 1 The setting up of a project management office for the project
: is recommended. : .
Community Participation System : Community participation is recommended in
-each step of project implementation,

Lahor-Based/Equipment-Supported (LB-ES) Construction System : Organization

of community constiuction teams is recommended for small-
_ size projecis.
Coordination between International Lending Agencies:
' - The coordination between agencies is required to pursue sys-
fematic implementation within_standardized technology.
Project Type :  In connection with the community participation system and
_' LB_-ES construction system, implemeniation of adminis-
trative type may bhe adopied for small size projects, as well
_ _ as contract type for large size projects.
Sector Loan : A sector loan system is recommended for the project due to
its characteristics of covering numerous reads with a short
length.

Implementation Priority of Provinces

. Provinces were rated based on the present level of socic-economic development .
and adeguacy of road and development priority, and grouped into six categories.

+ In addition to the above rating, other factors such as equal distribution {o regions,
maturity and environment of construction site shall be considered in determining
the imyplementation priority.

— 23 —



PART B STUDY ON LOW-CLASS PAVEMENTS

B.1 LOW-CLASS PAVEMENTS IN THE PHILIPPINES .
B.1.1  Type of Low-Class Pavements
This study covers six types of pavemnent as shown in Table B.1.1-1,
TABLE B.1.1-1° GENERAL DESCRIPTION OF LOW.CLASS PAVEMENTS
Surfeee Coursa Povament Structure| Traffic o o
Dascriptions
{lilustrotion} { Examples ) Voluma celp _
Gravel Surfocing ' _r'GR «On o prepored sub-boss, o course of .
81— rosreaprersy Surfoce’ 12-20em | “selecied sondy grovel or crushed rock/
8l LA _,'z.:l:;:_'z}; Sub-boss {10em) o .gravel i loid and compocted -
i - Subgrade * Finished thickaess: usualiy 12-20em
. . SBST » A single loyer of liguid ospholt is sprayed
Singie Biluminous N . T - -
. Sun‘oceg . ond immediotsly uniform sizxe stons chippings
Surfoce Treotment 6mm :
. . Bose .. {0-15cm f ow ore sprend ond rolled
g': Sub-base (12¢m} + Not so durable under wal climotic condition
C I ryexx S , :
7 Boe Subgrade - Finished thickness: usually 6 10mm.
Doubts Bituminous - DBST « Two course surfocs treotmsnts ore piocad.
Surfoce ‘Treotmend Sirfoce ! : . The size of second treoiment chippings is
_ Low 10 1 obgui the one-half ef the first ona.
’ ) Boze 10-15¢cm i - .
¥ Mediurn |* Finished thickness: 12-16mm obout the nominal
LoDt | Smbmeusem | M .
= Subarade size of the first course
) {1} . . .
T Bose : ¢ .|+ Dwrable under certoin climatic condition.
' Fierst, bose stone course is ploced. Then
Biluminous _ : BMP ‘| liquid ospholt is sprayed ond: peneiroles into
Penstration Mocadam Surfocel ’ bose stone courss ond key stones ure sprecd
40 mm Low lo _ond roiled, Aspholt sproyed and cover stones
Bose 10-15em | yedium | sprecd. rolled, Seol coot I followod,
-s“_M’f.;'e__(.lscm} “|* Einiehed thicknsss: ysvoily 30~-60mm depend
Subgrade on the first base sions eourse fhickness.
« Duroble undar certoin cfimotic condition
L HAC ' '
Surface :
- |* Smooth ond durable surfece is ottained for
— 7 50mm Medium
Base  [0-1Bem | oll .seosons. - '
Sub-bose {15cm) io Haovy |« Surfoce thickness: 40mm or 50mm
Bots Subgrode
Portlond Coment PCC
Concrate Surface
. - Medium |° Stable povement is offoined.
gl [5is%e gL 055 18 cm " |« Surtose Ihickness: 15 -20cm
v Ay A —_— fo Heavy
= : Syb-bose {15¢m)
Sub-bowe Subgrade
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B.1.2 Pavement Surface Condition Survey and Evaluation
Pavement Surface Condition Survey
Survey Section 12 sections in Cavite, Laguna and Batangas with total length of
208.6 km, consisting of gravel DBST, BMP and AC,
Survey Items Present Serviceability Rating (PSR)
Rehabilitation Regquirement Rating (RRR)
Roughness
Pavement Distress (eracking, patching, pothole)
Evaluation of Surface Condition -
Two indices, present serviceability index. (PSI) and rehabilitation requirement index
(RRI) were formulated as indicators to predict the present serviceability rating and
rehabilitation requirement rating, respectively, from certain physical measurements.
Characteristics of both indices are summarized in Table B.1.2-1. The PSI/RRI
equations are presented in B.1.2-2,
TABLE B.1.2-1 CHARACTERISTICS OF PSI AND RRI
Evaluation - ~.Objectives Rating Panel Dominant
" Indicator Factors
Sroson Servicespiiivy | Sabjective asessement | Gencral pabiic —
Index (PSI) on comfort/riding Road users
quality
|Rehabilitation ] Engine;rzr-lg judgemen::- _;!igl-l;;y;mainten-ance/ Pavement
Requirement Index on physical condition construction engineers Distress
{RRI)
TABLE B.1.2-2 PROPOSED PSI/RRI EQUATIONS
PSI Gravel - PSI = 7.49-2.06 + log R {x=0.542)
DBST . PSI = 7.76-1.99 + log R-0.11 - /B (r=0.739)
BMP PSI = 9.80-2.46 - log R-0.25 - VP  (x=0.917)
AC PSI = 7.32-1.68 log R-0.14 - vYF  (r=0.817)
RRY DBST RRI = 6.22-1.29 : log R-0.51 « VP  (r=0.874)
- BMP RRI = 5.80-0.89 - log R-0.42 - IP {r=0.917)
AC RRI = 6.04-1.12 + log R-0.39 . VF (r=0.859)
where, B = Roughness (em/km}
P = DPatching plus pothole (%)
r = CQCorrelation coefficient



B.1.3 Analysis of Low-Class Pavement Deterioration
Survay Section

Fifteen (15} sections were selected in Cavite, consistiig of three (3)-gravel, six (6)
DBST, three (3) BMP and three {(3) AC sections, with a length of 50m per section.

Survey ltems

- Construction and maintenance records

- General condition (cross section, terrain, drainage condition)

- Traffic (traffic volume by vehicle type, axle load distribution)

- Pavement structure (thickness and material of each layer)

- Pavement deterioration (roughness, crack, patching, ete.)

= Structural adeguacy {defiection)

- 'Fest pit excavation and laboratory test (water confent; sieve analysis, 1.1, PL,
CBR) : '

Main Causes of Pavement Deterioration
Gravel Surfacing

- Poor grading (oversize gravel, excess amount of silt)
* Weak subgrade

DBST

* Weak subgrade
- Weak subbase material
* Insufficient binder and cover aggregate applieation

BMP

+ Weak subgrade , L .
» Insufficient structiural capacity due to absence of subbase-—_
+ Aging and oxidization of asphalt due to insufficient asphalt application

* Weak subgrade .
+ Binder aging and oxidization
* Fatigue of pavement strocture



B.2 EXPERIMENTAL PAVEMENT
B.2.1 . Planning and Design of Experimental Pavement
Sete;:tion of Sections and Pavemant Types

Five sections were selected in Cavite. Table B.2.1-1 summarizes selected pavement
types of each section,

TABLE B.2.1-1 EXPERIMENTAL PAVEMENT MODELS

Section Traffic Subgrade_ Nd. of Pavement . _ Total
(AADT) Condition Models Type Length

- o - | (m)
1 Low (150) Good 4 GR,SBST,DBST, BMP 800
2 Low (150) Poor 4  GR,SBST,DBST,BMP 800
3 Medium (900) Good 4 DBST,BMP,AC(4cm), AC(5cm) 800
4 Medium (900) Poor 4 DBST,BMP,AC(4cm), AC(S5cm) 800
"5 . High (2,100) = Good 2 AC (5cm), PCC (18cm) 400
Total 18 3,600

Surveys
The following surveys were conducted:
Traffic Survey -~ : - Traffic count and loadometer survey
Engineering Survey : Topographic survey, soil investigation, and material

survey
Structural Design

Structural design was carried out in accordance with- AASHTO Guide for Design of
Pavement Struciures, 1986, seleciing the following design performance period:

TABLE B.2,1-2 DESIGN PERFORMANCE PERIOD

Section Pavement Design Performance
Type Period (Year)

GR
SBST
o . DBST
1-4 ' BMP
AC (4 cm)
AC (5 cm)

=
[so by} SO win

AC (5 cm) -
5 ~ PCC (18 cm)




Execution Plan

Contract documents, construction schedule,. equipment schedule, cost estimates
and organizaiion of construction supervision were discussed and prepared,

B.2.2 Construction of Experimental Pavement
Construction Policies

Experimental pavement models should' be so constructed as to represent quality' of
ordinarily constructed pavements in the Philippines in order te test their perform-
ances. To achieve this objective, the following policies were established :

+ To adopt the existing DPWIH Standard Specifications
* To be constructed by Filipino Contractors
-+ Te require no special equipment nor materials
+ To provide enongh daia for analysis during follow-up survey period, material
~ testing shall be conducted more frequently than required by Standard Specifi-
cations.

Contracts
Two contracts were involved due to two (2) funding socurces:

Sections No. I to No. 4 L
Funding i JICA

Contractor - : . Fisher Engineering and Maintenance Co.
INC.(FEMCO)

Contract Amount : P6,551,005.38

Original Contract Period : 45 calendar days

Section No. §

Funding - 1 DPWH

Contractor - : . Atari Construction and = Devélopment
Corporation

Contract Amount : - : P1,355,750.47

Original Contract Period : 60 calendar days

Quality of Work

All works were constructed in compliance with thé'l_fequirements of the DPWH
Standard Specification. N



B.2.3

“'Ptan of Follow-up Survey

Follow-up survey items, frequencies and timing were proposed as summarized in

Table B.2.3-1,

TABLE B.2.3-1

FOLLOW-UP SURVEY ITEMS

Survey Items Frequency Timing
1. Inspection and Data Collection Monthly  Second week
which'includes_meteorological of each
-data, road maintenance data, month
drainage condition data, and
rehabllltatlon data.
2. Trafflc Survey :
2.1 Traffic Count Survey Quarterly January,
' ' : April, July
and October
2.2 Loadometer Survey Once a Year October
3. surface ConditiOnISurvey Quarterly January,
April, July
and October
3.1 Roughness Survey
3.2 Cracking Survey
3.3 Patching  Survey
3.4 Rutting Survey
3.5 Pothole Survey
3.6 Present Serxrviceability
Rating (PSR)
3.7 Rehabilitation Requirement
Rating (RRR)
4, Deflection Survey Twice a Year April and
: ' October
5. Gravel Loss Survey Quarterly January,
April, July
and October
6. Photo Taking Quarterly January,

April, July
and October




B.3. STANDARD STRUCTURAL DESIGN OF LOW-CLASS PAVEMENTS

Traffic Loading Class

For the purpose of simplicity and convenience, traffic loadings are classified into ten
(10) elasses using number of ESAL applications in the initial year, as shown in Table

B.3-1.
TABLE B.3-1 TRAFFIC LOADING CLASS FOR RURAL ROADS

: _ . : _ ESAL . - Assumed
" |Traffic Loading Class lst Year © . AADT
R1-1 0~ 1,300 |0 0 - 100
R1 R1-2 1,300 - 3,000 | 100 - - 200

Light — :
Loading R2-1 3,000 - 8,000 200 - 400
Traffic R2 R2-2 8,000 - 14,000 - 400.- - 600
: R3-1 14,000 - 21,000 660 -~ 800
R3 R3-2 21,000 - 30,000 800 - 1,000
a-1 | 30,000 - 606,000 { 1,000 -~ 1,500
Heavy A a-2 | 60,000 -100,000 | 1,500 - 2,000

Loading ' . -

Traffic _ B-1 100,000 ~150,000 2,000 - 3,000
B © B=2 150,000 -200,000 3,000 - 4,000

Perforimance Period

Performance periods are recommended as shown in Table B.3-2, based on the life-
cycle costs analysis.

TABLE B.3-2 RECOMMENDED PERFORMANCE PERIOD OF
INITIAL PAVEMENT

Pavement Type Gravel SBST DBST BMP AC . PCC

Performance Period 3-4 3-5 5-8 8-10 10-15 15-20
{Year)

~ Standard Design

- Standard design was prepared for each pavement type, each of ten.(18) classes of
traffic loading, and each of seven (7) kinds of subgrade strength.

Recommended Pavement Type

Recommendation on selection of pavement type was made as shown in Table B.3-3.



TABLE B.3-3 RECOMMENDED PAVEMENT TYPE-

rR2-2 to

Traffic Loading |[R1-1 R1-2 R2~1 A-1 to
Class _ R3-2 B-2
Primary Major Rd.| GR |DBST/BMP|DBST/BMP AC PCC
Secondary Major/ 3 ' .
Minor Roads . GR GR- DBST/BMP AC PCC




B.4

RECOMMENDATION ON DESIGN AND CONSTRUCTION OF LOW-
CLASS PAVEMENTS

Recommaendation on Pavement Pro;ect Administration

Development of Standard Pavement Types .
Standard design and 1ecommendat10n on selectmn of pavement type were
discussed in Chapter 9 as an example, based only upon the life-eycle costs

“analysis.

Slmllar study is recommended to be conducted by the Govemment to establish
the standard type of pavement ta.kmg into consideration non-monetary factors as
well as monetary factors. . '

Establishment of Pavement Rehabilitation Crlteua

In addition to the present ser viceability index (PSI) developed by AASHTO, the
rehabilitation requirement index (RRI) was introduced to assess the necessn;y of
rehab"ilitation. RRI is recommended to be incorporated in establishing the
pavement rehabilitation criteria.

Pavement Construction in Rainy Season

It is recommended that the Government establish an appropriate guideline
regarding const;‘uétion of pavement in rainy season.

Recommendation of Pavement Design

Structural Design of Pavement _ _
The use ¢f AASHTQ Guide for Design of Pavement Structures, 1986 may be
recomimended for establishment of guidelines on how to prepare and/or select
inpuis such as reliability, performance period, soil support value, layer coef- -
ficient and drainage coefficient to attain uniform design.

Serviceability of Pavement _
Guidance on the selection of initial and terminal serviceabilities shall be
established by the Government.

Upgrading of Initial Pavement Type

Planned rehabilitation by not only simple overlay but also by upgrading initial
pavement type {the construction of lower class pavement at initial stage and
upgrading to higher type ai rehabililation stage) is recommended.

Recommendation on Construction

Conformity with Design and Specification Requirements

The consiruction of pavement shall conform to the design and specificafion
requirements, and the costs for this shall be reasonably estimated.

Construction Management

To ensure the establishment of a systematic and realistic construction schedule,
the following sub-item schedules shall be completed i.e. equipment schedule,
maferial schedule, manpower schedule and financial schedule.

Recommendation on Consiruction Procedures

Recommended are positive introduction of stabilization methods for subbase and
base courses, componeni of gravel surface course and standard set of equipinent
and work force for DBST/BMP construction in both equipment and labor based
methods,
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