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PREFACE

In response to a request from the Government of the Republic of the
Philippines, the Government of Japan deéided to conduct a study on the
Feasibility Study on the Restoration of Rural Roads and entrusted the study to
the Japan international Cooperation Agency(JICA).

JICA sent to the Philippines a study team headed by ¥r.Kunihike Sawano,
Katahira & Engineers International, twice between October 1090 and November 1991,

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

I hope that this report will contribute to the promotion of the project and
to the enhancement of friendly relations between our two countries,

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

January, 1992

Emmnkie: Ghmagisy—

Kensuke Yanagiva

President
Japan International Cooperation Agency
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1. Cut Slope Failure {(C-F) 2. Embankment Slope Failure (E-F)
Spol Bt - 43 {Benguet} Spot Bt - 20 (Benguet)

3. Rock Fall/Debris Fall (FALL) 4. Landslide {L-SL}
Spot Bs - 12 (Batangas) Spot L - 50 (Leyte)

TYPICAL DISASTER SPOTS (1)






5. Debris Flow {D-FL) 6. Scour/Washout of Roadbed (Rd - D)
Spot Bt - 38 {Benguel) Spot Bs - 45 (Batangas)

7. Flooded/Muddy Road Surface (FM-Rd) 8. Permanent Bridge Washout (PBr-W)
Spot L - 23 (Leyte) Spot Bt - 27 (Benguel)

TYPICAL DISASTER SPOTS (2)






9. Permanent Briclge Approach Washout 10. Permanent Bridge Other Damage
(PBr - A) {PBr-D)
Spot L - 76 (Leyte) Spot Bs - 6 (Batangas)

11. Temporary Bridge Washout (TBr - W) 12. Temporary Bridge Approach Washout
Spot L. - 6 {Leyte) (TBr - A)
Spot L - 38 (Levie)

TYPICAL DISASTER SPOTS (3)






13. Temporary Bridge Other Damage 14. Spillway Damage (SPW-D)
{TBr - D) Spot L - 90 {Leyte)
Spot Bs - 50 (Batangas)

15. Cuivert Damage (CLV - D) 16. Seawall Darage (SW - D)
Spot L - 81 {Levyte) Spot Bs - 51 (Batangas)

TYPICAL DISASTER SPOTS (4)






2.1 ‘Classification of Rdad Disaster
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I INTRODUCTION

BACKGROUND OF THE STUDY

The developrnent of the highway networX in the Philippines Is one of the major programs
being implemented by the Government in support of the overall socio-economic develop-
ment goals of the country. Road irnprovement and construction activities began in early
1970's and have been pursued continuously since then, a guantitative expansion of road
system’ being realized. The qualitative improvement of roads is, however, stili far from
- adeqtiate. There is in fact an increase in road disasters such as ‘slope failure, debris flow,

landslide, and the like caused by typhoons and heavy rains, resulting in lnierrupnon of
traffic. ; .

in recognition of the problems attached to these road disasters, the Government of the
Republic of the Philippines (herelnafter referred to as "GRP") has conducted the following
two (2) studies with technical assistance provided by the Japah international Cooperation
Agency (hereinafter referred ta as "JICA"), which is the official agency responsible for the
implementation of technical cooperation programs set up by the Government of Japan
{hereinafter referred ta as "GOJ"):

e« The Feasibility Study of Philippine Road Disaster Prevention Project, June 1984, and
e The Feasi'bility Siudy of Philippine Road Disaster Prevention Project, Stage It, July 1985,

Based on the findings through the studies, disaster prevention projects atong major trunk
roads are now being implemented.

Moreover, road disasters have occured along rural roads rnore frequently, where the
permanent and full-scale prevention measures are not taken. These disasters have
ohstructed the linkages from the rural areas-resulting in hampering efficient distribution
of agricultural and industrial commodlities form surplus production areas to deficit areas,
as well as efficient movement of people and services among growth centers and between
these centers and hinteriands. Thus, restoration of rural roads damaged by disasters Is
an urgent issue in the highway sector to provide essential transportation facilities and
"improve agricultural productivities in rural areas.

With this view, GRP through the Department of Public Works and Highways (hereinafter
referred to as "DPWH"} sought & technical assistance from GOJ for the conduct of the
Feasihility Study on the Restoration of Rural Roads. (hereinafter referred to as “"the Study").

In response o the request of GRP, GOJ decided to conduct the Study. JICA organized
a study team to be engaged in the Study. The JICA Study Team, in close coliaboration
with the DPWH Counterpart Team, commenced wark in September 1990 and completed
" its tasks in January, 1992



OBJECTIVES OF THE STUDY

. ‘The objectives of the Study are:

1) To identify disaster spots along rural roads in the pilot provinces and recommend
restoration-measures; - : . . o

2) Toprepare a program for implementation of the recommended restoration meaéures;
3) To develop techniques of restoring rural roads damaged by disasters; and

4} To pursue technology transfer to the Philippine counterpart personnél inthe course of the
Study. ' o . , .



3. SCOPE OF THE STUDY

In order to achigve the Objectives mentioned above, the Study was carrfed out in four
{4) stages. The scope. of work is as follows:

Stage I:

Stage ll:

Stage Ul

Stage iV .

Selection of Pilot Provinces and Identification of Disaster Spots in the Pilot
Provinces

.- Three (3) provinces covering all types of disaster commonly found in the

Phlhppmes shall be selected as the pilot provinces..

Disaster spots along rural roads in the pilot provinges shall be identified and
about 60 spots shall be.selected for feasm]my study

Feamb:llty Study on Typlcal D;saster Restoration Measures
Feasibility Study shall be carried- out for the disaster. spots selected under

Stage I, including traffic study, engineering surveys, prelfminary design, cost

estimate and project evaluation.

' Preparatlon of Imptementatlon Program for the Selected Disaster Spots

Practical imptementation program for res_toratlon of the selected disaster spots
shall be prepared based on the preliminary design conducted under Stage Il

Preparation of Rural Road Restoration Manual -

Rural Road Restoration Manual shall be prepared based on the findings from
the ‘whole -study. The manual shall cover procedure for identification of road
disaster, design of restoration measure, and consiruction methods of restora—
tion works.



4. REPORTS
The following reports were prepared during the Study:

Inception Report (October 1990)
Interim Report | (January 1991)
Progress Report {March 1991)
Interim Report | {September 1991)
Draft Final Report (October 1991)

The final report is organized with the following:

Volume 1: Executive Summary
Volume {l: Main Report
Volume Ii: Appendix
Volurme [V: Drawings
Volume V: Rural Road Restoration Manual
The Study was undertaken jointly by the JICA Study Team and the DPWH Counterpart

Team. Technical quidance in the conduct of the Study was provided through periodic
review by the DPWH Steering Committee and the JICA Advisory Committee.
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3 FINDINGS AND RECOMMENDATIONS

1.  FINDINGS
1) Classification of Province

According 1o disaster potential and topagraphy, provinces were classified as follows:

Disaster Potential
L {Low} H (Medium) B (High)
(CAR) Benguet
(CAR} 1fugaD
(CAR) Abra
H {CAR) Mountain Province
(Mountai- ( 2 ) Hueva Vizcaya
nous) { 4 ) Aurora
’ {5 3 Catendduanes
(CAR) Kalinga-Apayao
t 2 ) Quirino
¢11) Pavao del Sur { &) Antigue { 3 ) Zembales
{11 South Cotabato {10) Agusan del Norte {{ B )} Southern lLeyte
{11) Davac Oriental ¢10) Misamis Oriental |{ B } Samar '
(11) Davao del Norte  |( 7} Cebu { 1) llocos Sur
MF (12} Sultan Kudarat {103 Bukidnon ¢t 1 3 locos Norte
Topo- {Mountai- €10} Misamis Occidental {{ 7) Hegros Oriental ( & ) Rfzal
graphy [OUS { 9) Zamboanga del Harte 1{ 4) Romblon { 5 ) Albay
and (12) Lanao del Sur { 6) Aklan { 4 ) Marinduque
Flat} (10) Agusan del Sur ( 4 3 Oriental Hindoro
{ 2 ) tagayan
¢ 2 ) Isabela
¢ 8 ) Northern Samar
( 8 ) Eastern Samar
( 4 ) Batangas
(12) Lanao de! Horta (10) surigao detl Norte[{ 5 ) Camarines Norte
(12) North Cotebato { 4) Palawan { & ) Occ. Hindoro
{ 9) Zamboanga del Sur ( &) Negros Occidental|( 4 ) Guexzen
(12} Meguindenao { 7) Bohol ' "¢ 5 ) Camarines Sur
{ 93 Basilan - { 6) Capiz {8 Y Leyte
( 9) Tawi-Taui {6} Iloilo (1) Ea Union
{ ?) suluy (10) Camiguin { 3 ) Bulacan
F { 7) siquijor {11 ) Surigao del Sur
(Flat) { 5) Masbate ( 4 ) Laguna
{ 3 ) Bataan
{ 3 ) Nueva Ecija
{ & ) Cavite
{ 3 ) Tarlac
¢ 5 7 Sorsogon
¢ 1 ) Pangasinan
( 2 ) Batenes
( 3 ) Pampanga

Three (3) provinces: Benguet, Batangas and Leyte were selected as pilot provinces.

-5 —



2) Classification of Road Disaster

Road disasters were broadly classified into six (8) categoties based on the portion of
roadway damaged, then further classified into 16 categories by type of damage as

follows:

Classification by
Portion of GClassification by Type of Damage | Abbrevia-
Rosdway Domaged tion
1. Slope 1. Cut Slope Failure c-F
Damage 2. Embankment Slope Failure E-F
3. Rock Fall/Debris Fall FALL
4. Landslide L-SL
I1i. bebris Flow | 5. Debris Flow D-FL
11f, Road Damage | 6. Scour/Hashout of Roadbed &d-D
7. Flooded/Muddy Road Surface FM-Rd
v, Bridge 8. Permanent Bridge Washout PBr-Y
Damage 9. Permanent Bridge Approach
Washout PBr-A
10. Permanent Bridge Other Damage PRF-D
11. Temporary Bridge MHashout T8r-4
12. Yemporary Bridge Appreach
Yashout - . Tor-A
13. Temporary Bridge Other Damage " TBr-b
i4. spillway Damage _SPW-D
v, Culvert 15, Culvert Damage cilv-b
Damage
VI. Seawall t6. Seawall Damage sW-D
Damage
ried

Other damages than listed above, for example, defects in bridge members like
crack/spalling of beam/slab/substructure and deterioration of pavement and road acces-
sories, are not covered by this Study.



3) Preliminary Design for the Selected Spots

Major restoration measures applied to the selected 62 disaster spots are as follows:

Type of Disaster

Urgent Measures

Permanent Measures

P1-1:

C-F (Cut Sfope Failure) | U1-1 Removal of Deposit Haterial Recutting
P4 :  Slope Protection by Vegetation
P6-2:  Grouted Riprap
E-F (Embankment Slope U1-4:  Refilling/Embankmrent P1-3: Refilling/Embankment
Failure) :
U3-1:  Sheet Covering, or P6-2: Grouted Riprap
U3~2:  Sand Bag Covering
U4-3:  Hooden Fence
FALL {Rock Falli/Debris 1-1 Removal of Deposit Material | P1-1: Recutting
Fall)
U1-2: Removal of Unstable Material| P6-2: - Grouted Riprap, or
P8-2: Catch Gabion Wall
L-SL (Landslide) ul-1 Removal of Deposit Material | P3-2: Horizontal Drain Hole
Pt6-2: Gabion Foot Protection
D-FL (Debris Flow) -1 Removal of Deposit Material | P8-2: Catch Gabion Wall, or
P15-1: Concrete Bridge
Rd-D {Scour/Washout of Ul-4:  Refilling/Embankment P6-2:  Grouted Riprap
Roadbed)
) U3-2: Sand Bag Covering
FH-Rd (Flocded/Muddy uz-2: Tempofary Side Ditch P2 Surface Drainage
Road Surface) )
Ui-1: Gravel Surfacing Pi9-1:  Gravel Surfacing
PBr-W/TBr-W Us-2: H-Pile Bent P15-1: Concrete Bridge, or
(Permanent/Tempo- Hone
rary Briddge Wash- | U6-3: Bailey 8ridge
out)
PBr-A/TBr-A U6-3:  Bailey Bridge P6-2:  Grouted Riprap
(Permanent/Tempo-
rary Bridge P15-1: Concrete Bridge
Approach Washout)
FBr-D/TBr-D Hone P16-1: Concrete Foot Pretection
(Permanent/Tempo-
rary Bridge Other
Damage)
SPW-0 (Spillway Damage) | U1-5:  Selected Material Fill P6-6:  Supported Type Concrete Wall
U4-2:  Gabion wWall P19-3: Concrete Pavement
CLV-D (Culvert Damage) U-4: Refil ling/Embankment p2 Surface Drainage
U3-1: Sheet Covering P6-2:  Grouted Riprap
U3-2: Sand Bag Covering
U4-1:  Sand Bag Wall
SW-1 (Seawall Oamage) U4-3;  Yooden Fence U6-4:  Gravity Type Stone Masonry, or
us-5:

Gravity Type Concrete Wail




4) Project Evaluation

Technical Evaluati

The restoration measures proposed for the selected 62 disaster spots were examined on
their technical feasibilities in terms of constructability, stability, durability, maintainability
and environimental aspect. '

From all technical points of view, the proposed restoration measures were judged to be
feasihle, with the following comments:

_  Gabions, H-piles, bailey panels and seeds for vegetation may not always easily be
procured. Proper steps for improving such situation are expected.

—  Unconventional type of work such as gabion work and horizontal drain hole must be
well understood on their construction requirements.

- Maintenance works especially for drainage syslem, vegetation and catch work need
to be done in proper timing.

Economic Evaluation

The economic evaluation was made for permanent restoration measures against the
condition where only urgent restoration measures are taken or do-nothing condition as
the case may be, except for temporary bridge washout for which the following two cases
were examined:

e Evaluation of bailey bridge construction against do-nothing condition; and

o Evaluation of concreie bridge construction against the condition of being restored
by bailey bridge.

The former case is considered as restoration to the original condition, while the latter case
as its upgrading.

The resufts of economic analysis show that implementation of the proposed restoration
measures are all economically feasible, except that the feasibility of upgrading scheme of
washed-out temporary bridge restoration depends on traffic demand.



5) Implementation Prograr for Rural Road Restoration Project

The rural road restoration project is proposed as a foreign- assisted project with the object
of restoring the damaged facilities that are left behind without having been covered by

maintenance fund/calamity fund.

The project covers resioration of damaged facilities on national secondary roads,
provincial roads and barangay roads in the 40 provinces which are ranked high disaster
potential in the classification of province shown in 1) above. Road disasters if the

following states are eligible to subproject:

~  Damage left unrestored, keeping the road section closed to tréffic;

— Progressive defect suspected to cause a serious damage in future even though

presently no interference to traffic; and

- 'Damage for which only stopgap measure is taken, needing permanent measure for

preventing its recurrence.

Implementation Schedule

1992

1993 1994

1995

Project Preparation

Subproject Selection

Detailed Engineering Design

Tendering

Construction

Fund Reguirement

Construction cost
Cost for consulting services

Total

510.6 million pesos
66.4 million pesos

577.0 million pesos




2.

RECOMMENDATIONS

1)

in line with the government palicy on highway sector giving priority to the rehabilitation
and restoration of existing facilities, the rural road restoration project is proposed as a

foreign-assisted praject.

Since the project is composed of many small-scale subprolects, introduction of program
type of loan s recommended.

Gabions, due to their advantages of being flexible, permeable, easily and quickly
constructable, and economical, are widely applicable to resioration works as main
material for retaining wall, foot protection, catch work, sfope breasting, sabo dam,
consolidation, spurdike, etc. Howevar, the gabion supplying capacity in the Philippines
is presently very low.

Political measures to promote the spread of gabions are recommend ic be taken.
Establishment of gabion factories at seven (7) locations is proposed in this Study.

Many bridges andfor their approaches have been or will be damaged or destroyed
causing traffic interruption.

For these portions to be opened to {raffic urgently, recomimended is a stockpile of such
bridges as are disintegrated into pieces, transported and assembled at site. Estab-
lishment of 13 depots possessed of 10 sets of 19-m span bridge and equipped with a
compiete set of equipment and tools necessary for construction of the bridge is proposed
in this Study.
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1.

I SUMMARY

SELECTION OF PILOT PROVINCES

1.1 PHYSICAL AND SOCIO-ECONOMIC PROFILE OF THE COUNTRY

1) Topography

The Philippines is an archlpelago composed of over 7 100 islands and islets with a total
land area of approximately 300,000 square kilometers. The Philippines has a variety of
topographaca! features from the low marsh a foot or so above high water at the head of
Manila Bay to the high mountain masses, the highest peak being Mt. Apo in Mindanao
with an elevation of approximately 2,953 m. ' '

2) Geology

The geologic formation of the Philippines Is composed of 30.6% Quaternary Deposit,
12.4% Neogene Deposit, 13.1% Palaeogene Deposit, 10.2% Pre-tertiary Deposit; 6.4%
Intrusive Rock, and 27.3% Volcanic Rock.

3) Meteorclogy

The climate of the Philippines is tropical and maritime, characterized by re!atwely high
temperature, high humndtty and abundant rainfall.

Temperature : The mean monthly temperature ranges from 25.7Cin January
to 27.8C in May.

Relative Humidity : The mean monthly relative humidity ranges from 78.6% in April
to 83.3% in November.

Prevailing Wind . The northeast monsoon prevails from October to January. The
southwest monsoon from June to September, and the trade
winds in the rest of the year.

Rainfall . : Theaverage annual rainfall is 2,405 mm, ranging from 955 mm
in South Cotabato to 5,237 mm in Batanes.

4) Natural Calamities

Vaolcanoes : Thé Philippine has 220 volcanoes, 22 of which are considered
active having erupted during the last 600 years.

Earthé;uake :  The Philippines, being situated within the Pan- Pacific Seismic

' Beit Zone, have experienced 41 destructive earthquakes since
1599.

Tropical : An average of 22 tropical cyclones form anhually in the north-

Cyclones west Pacific Qcean, about 19 of which enter the Philippine

Area of Responsibility and about 9 cross the country.



5) Road Network

As of 1987, the public road network system in the Philippines consists of:

National Roads | 26,100 km -~ {16.5%)
Provincial Roads 28,900 km . {18.3%).
City Roads 4,000 km - (- 2.5%) .
Municipal Roads o 12800km - { 8:2%)
Barangay Roads 85,900 km ' (54.4%)
Total - 157,800 km (100.0%) -

6) Road Disaster -

Typhoon damages for 10 years from 1980 to 1989 aré as follows:
s Number of typhoons affected 6 times a_'yea'r
o Estimated cost of damage
Alinfrastructure P1,025 M per annum :(if989 p;i_ce)
. - Roads/bridges only - P 463 M per annum (1989 price)



1.2 CLASSIFICATION OF PROVINCE

1) Factors used in the Analysis

To classify provinces in view of road disaster, various factors were analyzed and
Jindicators representing respective factors were established as follows:

Factor indicator/Base Data Classification
Intensity | Damage Rate = D/L
and :
Frequency D = total amount of road danmage
of by typhoon for 10 years
Road (1980-1989) in 1,000 pesos
Road Disaster L = total length of road in Km
Disaster ‘ -
Type Damage amount by disaster category A: mostly road damage
cof . | classified into: B: road damage and bridge
- Road ~ + Road damage damage .
Disaster - Bridge damage : remarkably slope damage
- Slope damage D: all categories
. Average slope in % F: average:slope 0 - 21%
Topography. S MF: average slope 21 - 34%
. . M: average slope 34 -
Land area by geologlcal category I predominantly @
classified into: T: predominantly T
e - -@uaternary deposit (Q} : predominantly I
Physical Geology < Tertiary deposit (T) QT:  predominantly Q and T
- Factors - lgneous rock (I @l: predominantly Q and |
: C Ti:. predominantly T and I
Meteorological Effect lndex (ME1) L: MEI 0 - 0.8
= Nt + Rn/900 H: HEI 0.8 - 1.6
Meteorology| = Nt = average number of typhoons H:  MEI 1.6 -
© - per:year
Rm = maximum monthly rainfall in
e

:2) 'Corr_elation between Factors

- There is no connection between'disaeter intensity/frequency and clisaster type.

- " There is. no connection between any ’two physical factors except that a slight
correfation is found between topography and geology.

- Among physicaf factors meteorology is the most closeiy correfated with disaster
' mtenstty/frequency, and topography with disaster type.

Accordingly, dlsaster natential may be assessed mamly based on meteoro!og:oal faotor
while disaster type is mainly related to topography.




3) - Classification of Province

According to two factors: meteoralogy and topography, provmces were classiﬂed as
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65 Davao del Sur 3% Antique 48 Southern Leyte 20 Zambal es
&7 South Cotabzto 57 Agusan del Norte| 51 Samar 7 Ilocos-Sur
66 Davac Oriental 62 Misamis Ortental 30 Rizal 6 Ilocos Morte
64 pavao del Norte .. | 44 Cebu - .32 Albay . i1..Cagayan:
73 sultdn Kudarat |- 59 Bukidnen 25 Marindugue 12 Isabela
61 Misamis Occidental| 45 Negros Oriental 27 Oriental Mindoro 50 Northern Samar
55 Zamboanga del Hor.| 31 Romblon - 22 Batangas ’ 49 Eastern Samar
70 Lanao del Sur 38 aktan . : :

58 Agusan det sur
69 Lanao del Norte 63 Surigao del Nor; " 26 Occidentat Mindoro 33 Camarlnes Horte
72 Horth Cotabato 28 Patawan ‘47 Leyte © 729 Quezon
56 Zamboanga del Sur | 42 Negros 0cc1'l 16 Bulacan 34 Camarines Sur
71 Maguindanac - 43 Bohol 68 Surigao del Sur -8 'La Union
52 Basilan 40 Capiz " 24 Laguna . ~ 15 Bataan
54 Tawi-Tawi 41 Iloilo 17 Nueva Ecija 19 Tarlac
53 Sulu 60 Camiguin’ 23 Cavite "9 Pahgasinan

46 Siquijor " 37 Sorsogon 10" Batanes

36 Masbate : : 18 Pampanga .
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1.3 SELECTION OF PILOT PROVINCES

1) Selection Criteria

2)

Select provinces with high disaster potential.

- Cover a variety of t.opograp-hy.

- Distributé widely over the country.

~ include bo;(h éconbmically develaped and undeve[oped prc'w.inces.
Include a province along the Pan-Philippine Highway.

~  Select provinces with no or less problem on peace and ordey.
Selection of Pilot Provinces

The following three (3) provinces were selected as pilot provinces.

Province Benguet Batangas Leyte
Region CAR v VIII
Pravince Classifi- | Group H-M Growp H-MF| Group H-F
cation
Disaster Potential | High High High
Topogiraphy Mountainous |Mountainous| Flat

and Flat
combined
Economic Develop- Higher . Higher Louer than
ment than - | than country
country country average
average average
Whether located No No Yes
along the Pan-
Philippine Highway
or not ' :




1.4 PROFILE OF PILOT PROVINCES

Benguet Ratangas Leyte philippines
Topograp | Hountainous Mountainous Flat Mountainous
posraply and flat and flat
combined combined
Geclogy predominantly | Predominantly | Predeminantly Various
: tertiary guaternary quaternary
deposit and deposit and deposit and
Phy- igneous rock ignheous rock tertiary
sical depOSit
annual rainfall 3,563 mm 1,790 mm z,216 mm 2,405 mm
Meteo-| Max. Monthly
rology| Rainfakl 848 wm 324 mm 317 min 299 mm
Average No, of
Typhoon p.a. 2.0 1.5 1.7 2.0
Land Area (km2) 2,655 3,165 &, 189 300,000
Demo- | Population, 1990 (1,000) 486 1,477 1,487 60,685
graphic| -
Population density,
1990 {/km2) 183 467 240 202
Per capita income,
1985 (p) 9,216 5,431 3,456 5,593
No. of worke'rs by sector,
1980
Eco- Agriculture (%) 43 45 68 51
nomic Industry ¢S 25 22 8 15
Service (%) 32 33 23 32
5 Major Crops Palay Corn Corn Palay
Cabbage Palay Palay Corn
Camote Sugarcane Coconut Coconut
White Potato Coconut Abaca Vegetables
Mustard Coffee Camote Fruits
Incidence of poverty,
1985 [¢A] 36 52 68 5¢
sociat | Unemployment rate,
1988 (%) 2.7 11.4 5.5 8.3
Underemployment rate,
1988 (%) 3.3 19.8 17.3 1.6
Road Length (Xm) .
National Road 467 508 95% 26,082
Provincial Road 321 637 521 28,928
City Road 142 37 61 3,984
Municipal Road 36 237 351 12,875
Barangay Road 7?1 2,235 1,913 85,941
Total 1,757 3,654 3,805 157,810
Road . )
Net- Pavement Ratio (%)
work, National Road 49 83 37 46
1987 Provinciat Road 13 40 7 11
City Road 100 S0 56 67
Municipal Road 3 54 32 26
Barangay Road 5 7 0 1
Total 26 27 14 14
Road Density, LAJPA 1)
Hational Road 0.436 0.243 0.315 0.199
Other Roads i.206 1.510 0.935 1.004
Total i.642 1.753 1.250. 1.203

1) L=length (km}, P = population (1,000}, A=area (km?)
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ROAD DISASTER iN PILOT PROVINCES
CLASSIFICATION OF ROAD DISASTER

Road disasters were broadly classified into six {6) categories based on the portion of
readway damaged, then further classified into 16 categories by type of damage as fol-
lows: _ _ :

Classification by
Portion of Classification by Type of Damage { Abbrevia-
Roadusay Damaged o tion
I. Slope 1. Cut Slope Failure c-F
Damage 2. Embankment Stope Failure E-F
3. Rock Fall/bebris Fall FALL
4. Landstide L-SL
S E
I1. Debris Flow | 5. Debris Flow D-FL |
111. Road Damage | 6. Scour/Washout of Roadbed Rd-D
7. Flooded/Muddy Road Surface FH-Rd
IV, Bridge 8. Permanent Bridge Washout ~ PBr-¥¢
Damage 9. Permanent Bridge Approach
Washout PBr-A
10. Permanent Bridge Other Damage PBr-D
11. Temporary Bridge Washout TBr-4
12. Temporary Bridge Approach
Washout . TBr-A
13. Temporary Bridge Other Damage TBr-D
14, Spiliway Damage SPR-D
V. Culvert 15. Culvert Damage CLV-D
Damage
V. Seawall 16. Seawall Damage SW-D
Damage

Other damages than listed above, for example, defects in bridge members like
crack/spalling of beam/slab/substructure and deterioration of pavement and road acces-
sories, are not covered by this Study.



2.2

2.3

IDENTIEICATION OF DISASTER SPOTS

Disaster spots were identified by field inspection in the following mannet:

Prior to visiting site, information on road disaster prone sections and latest road disasters
was obtained from District/City Engineering Offices and Provincial Engineer's Office.

_ In addition to those road sections, as many national secondary roads and provincial
roads as possible were inspected by the field inspection team within the scheduled

survey period.

- Asfor barangay roads, only road disaster spots suggested by local officials were .visited
by the team. :

‘Eight (8) kinds of field inspection sheets were prepared depending on the type of disaster,

and information on the spots obtained from the field inspection was recorded on the
sheets. ' '

A tota) of 226 disaster spots were identified; 70 spots in Benguet, 66 spots in Batangas
and 90 spots in Leyte. Number of spots by type of disaster is shown in Table 2.3-1.

SELECTION OF DISASTER SPOTS FOR FEASIBILITY STUDY
1) Preliminary Assessment of Disaster Spots

The identified disaster spots were assessed in terms of importance of road, magnitude
of damage, and impact on socio- economic activities.

- Importance of Road

Importance of road was assessed in accordance with administrative road clas-
sification, namely:

Naticnal Road;
Provincial Road; and

Barangay Road.
- Magnitude of Damage

Maghnitude of damage was assessed on the following basis:

Class A: Full carﬁageway is damaged or covered by mass of soils/racks/
debris, making the road section impassabile;

Class B: One lane of carriageway is damaged or covered by mass of soils/
rocks/debris, allowing one lane 1o open to tralfic; and

Class C: Damage or fallen mass of sollsfrocks/debris extends only within
shoulder,



2)

3)

— Impact on Socio-economic Activities

Impact on socio-economic activities was assessed based on the duration of traffic
function affected, as follows:

Very : The road section is closed for mare than seven (7) days and no

High detour road is available;

High : The road section is closed for seven (7) days or less, or the road
section is closed for more than seven (7) days but a detour road
is available; '

Medium:  Although the road section is damaget, one ane can be secured
for traffic; and :

Low : Two-lane operation can be maintained, though vehicle operating
speed may be reduced.

Selection Criteria
- Atleast ane (1) spot shall be selected from every type of disaster.

- Spots shall be selected so as to cover different classes of road, different magnitudes
of damage and different impacts on socic-economic activities.

—  Whenthereare several candidate spots in a certain category, only one (1) spot which
is considered typical shall basically be selected.

~ Evenwhenthere is only one (1) spotin a certain category hut it is not judged t'ypical,
it may be omitted.

Selected Disaster Spots for Feasibifity Study

In accordance with selection criteria, a total of 62 spots were selected; 21 spots in
Benguet, 18 spots in Batangas and 23 spots in Leyte.

Selected spots by type of disaster are shown in Table 2.3-1. As shown in the table, all
types of disaster were cavered except "Permanent Bridge Washout”. Under the said
classification, only one (1) spot was identified in Benguet. The bridge was damaged by
the July 1990 earthquake and then washed out by succeeding typhoons. This case was
not considered typical. Therefore, the spof was not selected.

Figures 2.3-1, 2.3-2 and 2.3-3 show the selected spots in Benguet, Batangas and Leyte,
respoctively. .
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3. FEASIBILITY STUD? FOR SELECTED DISASTER SPOTS

31 .T.RAFFIC FORECAST
1) Approach
Road Classifi !."
Rural Roads wéré functionélly élassifiecl into the fbtlowing' fwdcat_egbﬁ_es: :

e Major Roads: Fnter provmmal or major intra- prowncnal roads linking munlcnpat towns
to the provincial capital or municipal towns each other, which form a skeleton road

network of the province.

. Minor Roads Feeder roads ilnkmg barangay centers to ma]or roads or farm areas:
1o barangay centers. ‘

‘ Traﬂug Fgrggast er MQLQ_M
Present traffic was obtained frorh trafﬁc survey data.

Future traﬁ:c was forecasted assuming a traffic growih rate whlch was determlned
considering the followmq factors: :

e Population growth: This was estnnated bas;caliy accordlng to the NEDA Populatlon
Prolecnon and ad]ustmg :t based on the latér census data.’

e Others factors such as income growth,_pro_dumlon growth, etc:

The effect of these factors on traffic growth was estimated from statistical analysis using
the RRI\DP1 data.

raffic F inor R
Present traffic was estlmated oased on popuEatlon within the road mﬂuence area (F{IA)
applyingthe relation between traffic demand and population within RIA wh;ch was derived

from statistical analyms using the RRNDP R data

Future traffic was forecasted in the same way as in major roads.

Note:

- Pilot Study for the Rural Road Network Development Prbject, 1988 and Feasibility Study
on the Rural Road Network Development Project, 1990

— 94—



2} Traffic on Relevant Roads

1992 traffic on the roads where the selected spots are sftuated Is as foltows:

. 1)
Pro- Classi- : _ 1992
vince Road fication Disaster Spots “jAADT

Baguio-Itogon Road Major {Bt-t,Bt-2,Bt-7,Bt-11,Bt-62 1,042
Baguio-Bokod Road Minor |Bt-14,Bt~20,Bt-24,Bt-25 180

Ben- |Kapangan-Acop Road Minor |[Bt-33,Bt-38,Bt-39,8t-70 127
guet IXibungan-Kapangan Road| Minor = |Bt-43,Bt-54,Bt-55 o7
Atok Provincial Read | Minor |Bt-57,Bt-58,Bt-59 145
Abatan-Mankayan Road Major |[Bt-63,8t-68 588
Matingain-Tabla Road Major. |Bs-3 508
Cataca-Sinisian Road | Wajor |Bs-6 4,128
Mabini-Saguid Road Major |Bs-B 988
Mabini-Solo Road .. | Major |Bs-12,Bs-14 169
Batangas-Lobo Road Major |Bs-28,Bs-30,Bs-33 1,333
Batan|Talisay-Cantubang Road| Major '|Bs-36 122
-gas |Laurel-Talisay Road | Major |Bs-42,Bs-43 398
Tubig-_A'goncill'o Road Minor |Bs-45 Ak
Bug_aa'n-TLibig Road Minor [Bs-48 103

San Luis-Bato Road Major |Bs-50,Bs-51 428
Bayébayin Road Minor |Bs-53 48
-|Pinagbayanan Road Minor IBs-82 109
‘|Lipa-Balete Road Minor |Bs-66 101
Barugy-Bagacay Road ‘Kinor L-4 79
B‘abatogqn'-sta.gruz,_Rd. .Minor jL-6 35
Palompon-Hatagob Road | Major {L-13 204
ormoc-Lake Danao Road Minor . [L-16 55
Kananga-Milagros Road '} Minor |L-19 102
Calubian Road Major JL-21 164
|san. Isidro-Tabango Rd.| Major -|L-23 141
Léyté Cabugcayan Road Major |[L-26 229
Calaba-Kawayan Road Major- |L-38,L-39 132

* |Baybay-Liberacio Road | Major  |L-45,L-47,L-50 409
Albuera-Buraven Road | Minor |L-65,1-68 ' 3%

: Burauén-'tapaz Road Major [L-76 107
Hahaénao Road Minor |L-78 68

- 1Abuyog-Nebga Road Minor |L-80,L-81,L-82,L-84,L-87 99
“Isto. bomingo Road Minor {L-90 54

1) Annual average daily traffic excluding tricycle and motorcycle.




3.2 ENGINEERING SURVEY
1) Outline of the Engineeriﬁg Survey ;
The Engi.neering Survey contained the foildwing:
o Topogtaphic Survey,
e Geotechnical Survey; and
o Disaster Survey.

Number of spots covered by each survey was as follows:

F/s Topegraphic | Geotechnical | Disaster
Province | Spots survey survey Survey
Benguet 21 9 2 21
Batangas 18 1 2 18
Leyte 23 1 ) 2 .. 23
Total 62 3 6 62

2) Topographic Suwey E
The topographic survey was conducted at 31 spots by the off-set survey method,
including centerline survey, cross-section survey and topographic mapping. For the rest
31 spots, rough plans and cross-sections were prepared by observing the topography
and measuring the major length/height/gradient, '

3} Geotechnical Survay

The geotechnlcal survey was conducted at 6 spots to get data for siope stabzhty anaIyst
and to confirm the embedment depth of foundation, mcludmg standard penetration test,
soil samp!mg and Iaboratory tests.

4) Disaster Survey
The disa#ter survey wa;; conducted for a!i selected spots, contéining tﬁ:e following works:
@ Assessmerﬁ of present condition of the damaged boﬁfoh 'and. its sutroﬁnding are_za','
o Assessment of potential causes of disaster; and

s Collection of other relevant information.



3.3 CAUSES OF ROAD DISASTER AND CURRENT RESTORATION MEASURES
1) Causes of Road Disaster
The main causes of cut slope failure are erosion of slope surface of soll by surface water;
weathering and structural weakness in rocks susceptible to partial falls; scour of slope
toe by rain pour; imp;roper configuration of -siope in height and gradient. subject to
rotational slide; and presence of structural weak planes subject to translational slide.
t Fail -F)
Erosion of slope surface by surface water; saturation of embankment; scour of slope toe

by rain powr, sea water or river fiow; and instable configuration of stope are the main
causes of embankment slope failure.

Rock Fall/Debris Fall (FALL)

Open cracks developed in hard rock and alternations of different rock layers are the main
causes of rock fall, and unsupported pebbles, cobbles and boulders cause debris fall.

li -

Landslide s caused by loss of balance between shearing strength and movement force,
and often induced by rise of groundwater level due to heavy rain.

Debris Flow (D-FL)

Dep(')sllis bﬁ stream bed brbught from upstream or made by erosion of stream bed or
bank are camed downstream by the force of fiow generated hy supply of a large quantity
of water.

Smm‘ﬂﬁﬁih.gu!&f_&ﬂa_dh&i(ﬁﬂl

Scour by river stream or sea or Iake wave action where a road fronts water and erosive
action of overﬂowad water where a road surface is lower than flood level are the main
causes-of washout of roadbed.

Flooded/Muddy R ri Fi-R
Poor drainage of road Suﬁaée due to elevation of road being lower than abulling area,

insufficient capacity of side ditch, deformation of shoulder, etc. cause the road to be
flooded or muddy.



Permangni/Temporary Bridge Washout (PBr-W, TBr-W)

insufficient waterway opening may cause washout of the bridge dueto drag force of flow
acting on the submerged or partially submerged superstructure or impact imparted by
fioating debris. in some cases, bridge washout is mduced by collapse of substructure

due to scour or debns force.
Eggmaﬂgnﬂemmry Bridge Approach Washout (PBr-A, TBr-A)

The main causes of erosion of bridge approach are change in alignment of river channel
due 1o meandering of stream arid encroachment of the approach on stream.

Permanent/Temporary Bridge Othier Damage (PBr—D.' TBr-D)

Natural 'scour or sedimentation due to ﬂood generat scour at'contracted section and

" local scour at obstruction in the flow are the causes of bridge rélated damages such as

exposure of foundation, tifting of pier, decrease in freshoard, ets. -
illway Damage (SPW-D

Spillway damages are caused by erosnonlscour by hydrauhcforce |mpact force imparted
by debris, debris clogging in pipe culvert, etc.

Culvert Damage (CLV-D)

Improper location of culvert, insufficient capacity of culvert, debris clogging, insufficient
outlet protection, étc. cause the culvert related damages like erosion of slope.

Seawall Damage (SW-D)

Seawall damages are caused by msufn(:ient strenglh of seawall agamst seawave and
backwash actions.

Current Hestoration Measures
Common restoration measures’ current[y being: taken are removal of fallen
sollsfrocks/debris at the 'occurrence of cut slope failure/rock fall/debrls fai!ldebns flow

and stone masonry or grouted riprap for embankment slope protectlon Damaged
partions are often left unrestored especially for bridge refated disasters. =

C 28—



3.4 TYPE OF RESTORATION MEASURES

Restoration measures are broadly classified into urgent restoration measures and per-
mansnt restoration measures.

1) Urgent Hestor'atlon Measures

The purposes of urgent restoration are generany as follows

To secure urgently and temporanly at Ieast one iane traffic by removing obstac!es or

- by refilling eroded portion;

To remove materials suspected to endanger traffic like unstable rocks on a slope;
-and ‘ : :

To check the progress o0f damage until permanent measures are taken.

The requtrements for urgent restoration measures are as fol!ows

To be ab]e to be implemented immediately afier occurrence of disaster and com-
_pleted in a short period,;

To require no special equipment, material and expertise; and

To be low-cost. . .

Urgent restoration measures selected in view of the above and included in the Rural Road
Restoration Manual (Volume V) are as follows:

Ut

u2:

ua:

U4;

Earth Work -

~ U1-1: Removal.of Deposit Materials

U1-2: Removal of Unstable Materials
U1-3: Removal of Head"

U1-4; Refilling/Embankment

U1-5: SeleCted Material Fili

'Sun‘ace Dralnag

U2 1: Temporary Slope Ditch
U2-2: Temporary Side Ditch
U2-3: Sand Bag Setting
Slope PrOtectio

£J3-1: Sheet Covermg

- Us-2: Sand Bag Covering

B.e_ta_iim_w_Oﬂ{

U4-1: Sand Bag Wall
U4-2: Gabion Wall
U4-3: Woaoden Fence

Us:

Us:

u7:

Foot Protection

us-1: Gablon Foot Protection
rld es

UB-1: Wooden Pile Bent

Us-2: H-Pile Bent

Ug-3: Bailey Bridge

Pavement Work

U7-1: Grave! Surfacing



2) Permanent Restoration Measutes

Permanent restoration measures are usually taken after urgent measures for the foliowing
puUrposes:

~  Torestore the road completely toits original condltlon or upgrade it when necessary;
and

- To prevent the recurrence of disaster.
Major bonsiderations takenin selecﬁng permanent restoration measures are as follows:

- To be technically and practlcally applacable inthe Phillppmes using available equip-
ment, materlals and expemse

- To mtroduce new or uncomman techmques in the Phll:ppme as far as practlcaily
acceptable; and

- To be harmomzed with naturai environment.

Permanent restoration measures selected in view of the above and mcluded in the Rural
Road Restoration Manual (Volume V) are as follows: :

Pt: Earthwork P4: S_Qpi._o_e_c_g_by_gge_ang_
P1-1: Recutting ‘ o P4-1: Hand Seedlng
P1.-2: Removal of Head P4-2: Hand Seeding With Mat
P1-3: Refilling/Embankment P4-3: Sodding
P1-4: Counterweight Fill P4.4: Strip Sodding
P1-5: Selected Materlal Fili P4-5; Seed Spraying -
: ' P4-6: Pick Hole Seeding
P2: Suiface Drainage P4-7: Seed Packet
: P4-8: Wattling
P2-1: Slope Ditch _
P2-2: Side Ditch P5: Sl Protecti tructur
P2-3: Water Channel S : S s
P2-4: Culvert P5-1: Mortar Spraying-
P2-5: Catch Basin P5-2: Concrete Spraying-
. ' P5-3: Stone Pitching
P3: Subsurface Drainage P5-4: Concrete Pitching
S A P5-5: Gabion Pitching
P3-1: Subsuriace Drainer P5-6: Concrete Block Crib
- P3-2: Horizontal Drain Hole : P5-7: Cast-in-place Concrete Crib

P3-3: Deep Well : - P5-8: Sprayed Concrete Crib
P3-4: Drain Tunnel - :

ﬁ30.__



P6: _Retaining Wall

P6-1: Riprap

P6- 2. Grouted Riprap

P6- 3: Concrete Block Wall

P6- 4: Gravity Type Stone Masonry Wall
P6- 5: Gravity Type Concrete Wall

P6- 6: Supported Type Concrete Wall
P6-7: Cantilever Type Concrete Wall
P6- 8: Butiressed Type Concrete Wall
P6- 9: Gabion Wall

P6-10: Sheet Pile Wall

" P7: Anchoring

P7-1: Rock Bolt
P?-_2: PC-Anchor

P8: Catch .WQI‘K

P8-1; Catch Fill and Ditch
Pg-2: Catch Gabion Wall
P8-3. Catch Concrete Wall
PB-4: Catch Fence

‘P8-5: Catch Wire Net

P9: _Supporting Work

Pg-1: Concrete Supporting
P10: Rook Shed
_P10_-17: Concrete Rock Shed
P11: E’_reventign Pile .
‘P11-1: Steel Prevention Pile
P12: 51 Qpe QQSLJ

P12-1 : Stone Breasting
P12-2: Gabion Breasting

Pi3: &abo_lzam _
P1 3-.1: don'crete Sabo Dam

'P13-2: Gabion Sabo Dam
" P13-3: Steel Sabo Dam

P14: Consolidation

Pi4—1: Concrete Consolidation
P14-2: Gabion Consolidation

P15; Bri

P_154 : Concrete Bridge o
P15-2: Steel Biidge

'P16: Foot Protection including Apron

P16-1: Concrete Foot Protection
P16-2: Gabion Foot Protection
‘P16-3: Grouted Riprap Apron

P17: Spurdike

P17-1: Stone Spurdike
P17-2: Gabion Spurdike

Pi8: . illvy .
“P18-1: Concrete .Spillway.
P19: Pavement Work
P19-1: Gravel 'Sorfaoing |

P19-2: Bituminous Pavement
P19-3: Concrete Pavement

P20: Reinfor di Eal’t

P20-1: Reinforced Earth Wall
P20-2: Insertinig of Reinforcing Bar



3.5 SELECTION OF RESTORATION MEASURES
1) Selection of Urgent Restoration Measures

Since main purposes of urgent restoration are 1) to reopenthe road to traffic, 2) to remove
materials endangering traffic, and 3) to check the progress of damage, urgent restoration
measures should be selected depending on necessity of answering respective purpose.
Applicable measures correspondlng to the purposes are shown for each type of disaster

as follows:
'APPLICATION OF URGENT RESTOF&AT'ION MEASURES

Purp os e's
Type of : To Remove Dangerous To Prevent Disaster
Pisaster To Open Read to Traffic Material to Traffic Expansion
1. Cut Slope ut-1 Removal of Deposit U1-2 Removal of Unstable uz Sdrfa:::e Drainnge
Faiture Haterials Materials U3 slopé Protection
(C-F) ' N U4 Retaining Work
2. Embenkment U1-4 Refilling/Embankment - U2 Surface _Draina?ge
Slope Failure U4 Retaining Work U3 slope Protection
(E~F) : o
3. Rock Fally ~ | Ut-1 Removal of Deposit Ut-2 Removal of Unstable | U2 Surface Drainage
Debris Fatl Haterials " Materials U3 Slope Protection
{FALL) U4 Retaining Work
4. Landslide U1-1 Removal of Deposit U1-3 Removal of Head u2 Surface Brainage
(L-SL) Haterials U4 Retaining Work
5. Debris Flow -1 Removal of Deposit - .
(D-FL) Materials
6. -Scour/Washout | U1-4 RefiliFng/Enbankment - U2 Surface Drainage
. of Roadbed U4 Retaining Work
(Rd-D) ’ ’
7. Flooded/Muddy U1-4 Refillting/Embankment - U2 surface Drainage
Road Surface U4 Retaining Work
(FHM-Rd)
8. Permanent Ué Bridge - -
Bridge Washout
(PBr-wj ]
9. Permanent 8r. ut-4 Réf;illing/Enbankment - uS Foot Protection
Approach Wash- | U4 Retaining Work
out {P3r-A)
10. Permanent Br. - - U5 Foot Protection
Other Damage :
(PBs-D)
{11, Temporary U6  Bridge - .
Bridge Washout
(TBr-4) )
12. temporary Br.. | Ul-4 Refilling/Embankment - "US. Foot Protection
Approach Ué  Retaining Work .
Washout (TBr-A)
13. Temporary Br. - . US Foot Protectien
QOther Demsge ’
(TBr-p)
14. spillway Ui-5 Selected Haterial FilL U5 Foot Protection
Damage U4 Retaining Work
{SPW-D)
15. Culvert Damage | Uf-4 Refitling/Embankment UZ Slope Protection
{CLV-D) U4 Retaining Work
16. Seawall Damage [ U1-4 Refilling/Embankment U2 ‘Surface Drainage
(SH-D) U4  Retaining Hork

—32--




2) Selection of Permanent Restoration Measures

Eamambﬁmﬂderedﬁlsmlmiﬂemnamﬁsﬁmmm Measures

Pr

Restoration Leve!

Permanent restoration measures can be classified into two tevels: standard
measyres which are commonly applied to rural roads with good stability and
durability, such as stone masonry and gablon wall; and high class measures which
are more stable and durable, such as reinforced concrete structures. Standard
measures can be widely applied except in case that there is no proper standard
measure, for example, large-scale debris flow ‘and bridge washout. High class
measures are applicable to the road with enough traffic demand to justify the
economic feasibility. Roughly speaking, the borderline traffic is 100 vehicles per
day except for application of permanent bridge instead of bailey bridge as a
measure for bridge washout, wherein the bordetline traffic is 400 vehicles per day.

Work Conditions

Such measures as require special equipment/fexpertise or materials with difficulty
in procurement are not recommended for restoration of rural roads, except for
gabions which are presently not so widely used that they may not easily be
procured, However, their wide use is fecommended because of their aptitude for
restoration work

Applicaﬁon of New Techniques

New technigues in the sense of being rarely used in the Philippines are recom-
mended to be positively introduced as far as they are effective, economical and
constructable with available equiprent and materials. :

Environmental Impact

Restoration measures well harmonizing with natural environment such as slope
protection by vegetation are recommended to be positively introduced. On the
other hand, measures or construction methods having negative effect on environ-
ment such as pushing down of soil and debris directly to valley side of road should
be avoided.

re for Selection of Permanent Restoration M

For each type of disaster, procedure for selection of appropriate measures is prepared
in the form of flow chart as exemplified in Figure 3.5-1 as for cut slope failure.
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3.6 P_RELIMINARY DESIGN FOR. THE SELEGTED SPOTS
'1)' Proced_ure
Preliminary deslgh_f(')r the selected spots was carried ot in the following procedures:
E - - g s

Site conditions were surveyed and causes of disaster were assessed by the engineering
_ survey as mentioned in Chapter 3.2,

Selection of Restoration Measures
Restoration measurés, both Urgent measures and permahen_t measures, were selected
out of various measures -presented in Chapter 3.4, in accordance with the selection
ctiteria shown in Chapter 3.5.

ign of t Htr"nMgaﬁuLes,

Restoration meastires were :des'lgne'd in accordance with the Rural Road Restoration
Mantial (Volume V).

Estimate
The co'hstruction costs were estimated.
2) Selected Restoration Measures:

- Selected restoration_measures are summarized in Table 3.6-1. Often selected measures
by type of disaster are shown in Table 3.6-2. .
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TABLE 3.6-2 RESTORATION MEASURES MAINLY APPLIED

Type of Disaster

Urgent Measures

Permanent Measures

C-F {Cut Slope Failure)

Removal of Deposit Material Recutting
slope Protection by Vegetation
_ : Grouted Riprap
E-F (Emp?nkmﬁnt Slope Ul-4:  Refilling/Embarkment Refilling/Embankment
allure .
U3-1:  sheet Covering, or Grouted Riprap
U3-2:  $and Bag Covering
U4-3:  Wooden Fence
FALL (?oTT)FalllDebris U1-1:  Removal of Deposit Material Recutting
a
a Ul-2: Removal of Unstable Material . ‘Grouted Riprap, or
’ . Catch Gabion HWall
L-SL (Landslide) Ul-1: Removal of Deposit Material Horizontal Drain Hole
' Gabion Foot Protection
D-FL {bebris Flow) U1-1 Removal of Deposit Material Cateh Gabion Wall, or
_ Concrete Bridge
Rd-D {Scour/Washout of Ul-4:  Refilling/Embankment Grouted Riprap
Roadbed)
U3-2: Sand Bag Covering
FM-Rd (Flooded/Huddy U2-2:  Temporary $ide Ditch surface Drainage
Road Surface) .
Ur-1:  Gravel surfacing Gravel Surfacing
PBr-W/T1Br-W - . U6-2: H-Pile Bent Concrete Bridge, or
(Permanent/Tempo- . None
rary Bridge HWash- U6-3: Bailey Bridge
out)
PBr-A/TBr-A Us-3: Bailey Bridge Grouted Riprap
(Permanent/Tempo- :
rary Bridge Concrete Bridge
Approach'uashout)
PBr-D/18r-D :_ ) Hone Concrete Foot Protection
(Permanent/Tempo-
rary Bridge Other
Damage) ‘
SPU-D {(Spillway Damage) | U1-5: Selected Haterial Fill Supported Type Concrete Hall
U4-2:  Gagbion Wall Concrete Pavement
CLV-D (Culvert Damage) Ut-4: Réfiilfng/Enbankmant Surface 6rainage
U3-1:  Sheet Covering Grouted Riprap
U3-2: sand Bag Covering
U4s-1:  sand Baé vall .
‘SW-D (Seawall Damage) U4-3:  Wooden Fence Gravity Type Stone Masonry, or

Gravity Type Concrete HWall

,,37i




3.7 PROJECT EVALUATION

1) Technical Evaluation

The restoration measures proposéd in Chap'ter 3.6 were examined on thelr techiical
feasibilities In terms of constructabul:ty, stability, durability, maintainability and environ-

mental aspect.

From all technical points of view, the proposed restoration measures were judged to be -
feasible, with the following comments:

— . Gabions, H-piles, bailey panels and seeds for vegetanon may not always easfly be
procured. Proper steps for mprowng such situation are expected.

- Unconventiona! type of work such as gab_ion work and horizontal drain hole must be
well understood on their construction requirements.

—  Maintenance works especially for drainage system, vegetation and catch work need
to be dong in proper timing.

2) Economic Evaluation
f Ev, ti

in the cost-benefit analysm benefit is genera!ly deﬁned as extra costs which will be

_ needed if a project is not implemented (without case) and will be saved Iif a project is
implemented (with case). The conditions in the without and with cases are assumed
accordmg to the kind of work subjected to the evaluat:on

Restoration works are broadly divided lnto urgent measures and permanent measures.
The necessity and viability of urgent measures are beyond guestion because if not, the
road would stop iis function. The viability of permanent measures were, therefore,
examined inthis Study by guantifying the cost and bensfit accruing from tmplementatton_
of permanent measures against the condition where only urgent measures are taken, '
except for the spots where no urgent measures are proposed and the spots where only
urgent measures are proposed. In such exceptional cases, the cost- benefst analysis was
made against do- nothing condition.

Murgngg Pattgm and Dgimmgn of W;thgn Jng Wlth Qgses
The conditions inthe without and wnth cases are assumed dependmg on Iype magnitude
and frequency of disaster and timing of taking measures, which are classified into five

(5) patterns. Assumed timing oftaking measures and definitions of without and with cases
are presented in Figure 3.7-1.

Quamlil_eﬂ_c_qs!

Cost for permanent testoration measures or urgent restoration measures whichever is
the subject of evaluation was counted as cost in the cost-benefit analysis.



Quantified Benefit
. Benefits are divided into traffic benefit and maintenanca benefit.

- Traffic Benefit: The difference in traffic costs between the without and with cases.

- = Maintenance : - Costs for repeated urgent measures in’ disaster occurrence pat-
Benefit tern-1 or 3, restoration costs of collapsed road facilities in disaster
occourrence pattern-5, and maintenance costs of bailey bridge, -

which are needed in the without case and savable in the with case

E ic Evaluati

~ The economic evaluation was made for permanent measures against the condition where
only urgent measures are taken or do-nothing condition as the case may be, except for

“temporary bridge washout at spots Bs-62, L4 and L-6. For these spots, the following two
cases ware examined:

s Evaluation of bailey bridge construction against do-nothing condition; and

« Evaluation of concrete bridge construction against the condition of being restored
by bailey bridge.

The former case is considered as restoration to the original condition, while the latter
case as its upgrading.

The restilts of economic analysis shaw that implementation of the proposed restoration
measuros are ali economically feasible, except that the upgrading schemes in spots |.-4
and L-6 are unfeasible.
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4. PROJECT IMPLEMENTATION

4.1 DISASTER MANAGEMENT SYSTEM

Under direction and- contral of the National Disaster Coordinating Council (NDCC), ali
emergency operations are exercised by the all concerned Departments, local government
units, as well as noh- government organizations and private sectors.

The Department of Public Works and Highways (DPWH) organizes the Disaster Coor-
dinating Body at the Centrai Office as well as field offices from Regional down to Dis-
trict/City levels. Standard organization of the Disaster Coordinating Body is shown in

Flgure 4.1-1.

Major tasks of DPWH in the overall context of disaster operation are as follows:

¢ Restores destroyed pubhc works such as flood control waterworks, roads bridges, and
other vettical and horizontal facilities/structures;

» Provides heavy and tight equipment for rescue and recovery operations;

» Makes available existing communications facilities for disaster operations;

e Assists in providing transportation facilities to transport relief supplies, personnel and

_disaster victims;

e Provides warning to the public on impending releases of water from dams under its

control; and

e Organizes reaction teams in the depariment proper as well as in all bureaus and offices

under it.

DISASTER COQRDINATING BODY
= CHAIRMAM
- VICE CHAIRMAN
- MEMBER

DISASTER OPERATION CENTER

STAFF

ADMINISTRATION AND
COMMUNICATION -STAFF

T.EAMN

TRANSPORTATION AND
SUPPLY STAFF

MONITORING RESCUE .
AND AND
SURVEY TEAM EVACUATION TERM

DPUHH
ASSISTANCE
TEAM

FIRE CONTROL
~ AND
TECHNICAL TEAM

REPAIR
AND
RESTORATION TEAM

FIGURE 4.1-1 STANDARD DPWH DISASTER COORDINATING BODY




42 IMPLEMENTATION PROGRAM FOR RURAL ROAD RESTORATION PROJECT

1) Quiline of the Project

The rural road restoration pmject is proposed as a foreign- assisted pro;ect with the object
of restoring the damaged facilities that are left behind without havmg been covered by

rraintenance fund/calamity fund.

Sincethe prolect is composed of many small- sized subprojects, mtrod uction of program
type of toan Is recommended. The program type of loain is a form of financing of a. group
of subprojects inthe same nature. The selection, formulation ang appraisal of subprojects

are generally the rasponsibility of the executing agency.

The project covers restoration of damaged facmtles on national secondary roads
provincial roads and barangay roads in the 40 provinces which are ranked high disaster
potential in the classification of province shown in Chapter 1.2, Road disasters in the

following states are eligible to subproject:

- Damége left ynrestored, keeping the road section closed to traffic;

~  Progressive defect suspected to cause a serious damage In future even though

presently no interference to traffic; and

—  Damage for which only stopgap measure Is taken, needing permanent measure for

preventing its recurrence.

2} Implementation Schedule

1992 19953 1994 1995

Project Preparation J&

Subproject Selection ) *_

Detailed Engineering Desigh

Tendering

Construction ) ‘ . . -T-TT

3)' Fund .Requirem_ent

Construction cost : 510.6 million pesos

Cost for consulting services 66.4 million pesos
Total _ . .+ ¢ 5770 milion pesos



4.3 RECOMMENDATIONS FOR FACILITATING RESTORATION WORKS

Difficulty in procurement of pertinent matetials is one of the problems hindering guick
and proper execution of restoration works. To get out of such situation and facllitate
restoration works, two projects are proposed:

L]

1)

2)

- Estahlishment of gabion factories; a'nd

Stockpile of portable bridges for emergency use.
Estahlishment of gabion factories

Gabions, due to their advantages of being flexible, permeable, easily and quickly
constructable, and economical, are widely applicable to restoration works as maln
matetial for retaining wall, foot protection, catch work, slope breasting, sabo dam,
consolidation, spurdike, elc.

Howevér. the gab'ion supplying capacity in the Philippines is presently very low. As an
initial step to promote the spread of use of gabions and the development of gabion

-industry, it is proposed that gabion factories are established by the government and

operated and maintained under the Regional Offices of DPWH. -

Seven (7) factories equipped with one gabion manufacturing machine are proposed 1o
be allocated, one each in CAR; Region 1 and 11l; 11; IV; V and Vill; VI, VIt and 1X; and X, X}
and Xil.

The estimated cost amounts to 16 miliion pesos perfaciory and totals to 112 million pesos
for all seven (7) factories.

Stockpile of Portable Bridges for Emergency Use
Washed-out bridgesfapproaches were observed at 23 spots in the three (3) pilot provin-

ces as of Novernber 1990. itis estimated that hundreds of bridges are in the same situation
in the whole country. These spots are in urgent need of being opened to traffic by

. constructing a temporary bridge. For this purpose, such bridges as are disiniegrated into

pieces, transponed and assembiled at site like bailey bridge are suitable but there is no
stockpile of bailey bridge for emergency use. The project for procurement and stockpile
of portable bridges for emergency use is proposed to cope with the above situation.

The principles of the project are as follows:

- The bridgé components shalt be used only for emergency and'temporary replace-
ment of bridges damaged by natural calamities.

— Temporary bridgés cc)nstructed'wi’[h the bridge components shall be removed

immediately after the completion of permanent bridges, since the components are
designed only for temporary use, not for permanent use.



— The bridge components shall be properly stored in the designated places (depots)
- and maintained to be always ready for emergency use.

~  The working crew .shall be well trained to be skilled in emergency consiruction of
temporary bridges with the bridge components using tools and equipment kept in
the depots.

Disposition plan is proposed as follows:

— 10 sets of 19-m span bridge (1 depot) each for CAR and Region {; II; 1 IV-A; IV-B;
Vi VE VIE IXand XI; X; and XI; and

- 20 seis of 19-m span bridge (2 depots) for Region VI,

The estimated project costamotints to 57 million pesos per depot and totals to 741 million
"pesos for alt 13 depots. ' '
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