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FEASIBILITY STUDY

IMPLEMENTING ARRANGEMENT
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IHPLEME | ING ARRANGEMENT
ON THE TECHNICAL COOPERAT IO
BETWEEN THE -
JAPAN INTERNAT IONAL coopennrlou AGEHCY ’
~AND THE '
MINISTRY OF PUBLIC HORKS AND HIGHWAYS
FOR THE FEASIBILITY STUDY
. OF THE
PHILIPPINE ROAD DISASTER PREVENTION PROJECT

AGREED

BETWEEN
JAPAN INTERNATIONAL COOPERATIGN AGENCY
AND |
HINISTRY_OE_PUBLIC.NORKS AND HIGHWAYS

DATED:  FEBRUARY 10, 1983

KAZUHIRO MATSUNO o Tsoooao T ENCARNACION

Leader _ Ass1stant Himster for Piann‘!ng
Japanese Preliminary Study Mission Himstry of Public Works and Highways



IMPLEMENTING ARRANGEMENT OF THE TECHNICAL -
COOPERATION BETWEEN TUE JAPAN TNTERNATIONAL

COOPERATION AGENCY AND THE MINISTRY OF PUBLIC WORKS AND
HIGHWAYS FOR THE FEASIBILITY STUDY OF THE

PHILIPPINE ROAD DISASTER PREVENTION PROJECT

1. INTRODUCTION

: ,In;réqunse,to_the request of the Governmeﬁt of the Republic of
the Phi]ippinesl(herginafter feferred to as FGOP"}, the.aovernﬁent of
Japan (hereinafter referred to as "G0J") has decided to conduct the
feasibility study for the PHILIPPINE ROAD DISASTER PREVENTION PROJECT
(hereinafter referFed'tn as "the Study") and exchanged the Notes

Verbales with:GUP cnﬁcetning the implementation of the Study.

The Japan International Cooperation Agency,(hereinafter referred
to as “"JICA"}, the official agehcy responsible for the implementation
of technical cooperation programmes of GOJ, will undertake the Study,

in accordance with the relevant laws and regulations in force in Japan.

.0n~the part of GOP, the Ministry of Public Works and Highways
(hereinafter referred to as MPWH) shall act as counterpart agency %o
the Japanese study team and also as coordinating body iﬁ relation with
ather governmental and non-governmental organizations concerned for

the smooth imﬁ1ementatipn of the Study.

The present document constitutes the implementing arrangements

between JICA and MPWH under the above-mentioned Notes Yerbales exchanged

‘between the two governments. ' %{



II. IMPLEMENTATION OF THE STUDY
The Study shall be imp?emented in acgdfdanée with the Scope of |

Work attached herewith'(ﬁppendix I).

I11. UNDERTAKING OF GOP

In accordance with_the.Notes'Verbales exchanged between GOJ and
GOP, GOP shall accord privileges, immunities and other benefits to
the Japanese study team and, through the Euthbrit{éS'toh¢éFnéd, take

necessary measures to facilitate smooth conduct of the Study.

1. GOP shall be responsivle for deqiing with c1aims whi¢ﬁ may be
brought by thé third parties against_the membérs 0f_thg'JiCA
study team and shall hold them harm]éés in respect of'c1aims
or Tiébilitieﬁlarféing-inithé course of or otherwise connected
with the discharge of their duties_in'tﬁe'impTementaticn of
the Study, except when such claims or.1iabi1ities'afi§é from
the gross-nég1§gence or wi11ful’mi$condﬁct bf the above-mentioned

members.

Should any question arise in connection with the foregeing,

both Governments shall immediately consult with each other.

2. The MPWH shall, at its own expense, provide the Japqnese_study"
team with the fo]]ow{ng, if necessary, in cooperation wifh other
agencies concerned: '

(1) Available data and information related to the Study.

(2) Countefpart personnel consisting of engineérs and economists
{3} Administrative and technical support staff

(4)y suitdble office space with netessary qffice:equiﬁment.

{5) Credentials or identification cards to the members of the
Study team,



&7

3. 'Thg MPWH shall make necessary arrangements with the governmental

and non-governmentai organizations concerned for the following:

(1)
{2)

(3)

| ()

{s)

(6)

(7).

Te Secure the safety of the Study feam.

Tp exgmpt-the Japanese study team members from taxes,
duties, fees and othéf charges on équipment, machinery
and other materials brought into the Philippines for
the conduct of the Study.

To exempt the Japanese study team members from {ncome

tax and charges of any kind imposed on or in connection

with the allowances remitted from abroad. .

To secure permission for entry into private properties
or restricted areas for the conduct of the Study.

To avaf] medicai facilities as needed and its expenses
will be chargeable on the members of the Study team.

To hire 1aborefs as needed, and wages will be chargeable
to JICA funds.

To secure permission to take all data and documents
related to the Study including aerial photographs out

of the Philippines to Japan by the Study team.

IV. UNDERTAKING OF GOJ

In accordance with the Notes Verbales exchanged between GOJ and

GoP, G604, through JICA, will take necessary measures for the

implementation of the Study.

1.

7o dispatch, at itsrown expense study team to the
Republic of the Philippines.
To pursue technology transfer to the Philippine counterpart

personnel in the course of the Study.



(APPENDIX 1)

SCOPE OF WORK.
FOR
o THE FEASLBILITY STUDY OF
THE PHILIPPINE ROAD DISASTER PREVENTTON PROJECT

[. OBJECTIVE OF THE STUDY

The objectives of th1s study are!
i. To identify the sections with high incidence of disasters

or those with such p0551bi1it1es a}ong the pruject roads.

2. To prepare a program for imglemEntatioﬁ af the recormended

counter measures along the selacted sections.

3. To develop technigues of rbad disaster prevention.

T1. PROJECT ROALS

1. Hahéfiika Highway (Luzon and Samar-Leyte Sectiphs 6n1y)
2. Kennon Road ' |
3. MNaguilian Road

4. Marcos Highway (Agoo-Baguio City Road).

111. SCOPE OF THE STUDY

The Study includes the following three phases
3-1 Phase 1
3-1-1 Data collection and analysis
a) traffic data
b) social condition data

" ¢) economic.data

K. /1

—12—



3.1-2

3-1-3

d) financial data
e)  institutional data

f) administration and managerial data

- g} éngiﬁéering data (e.q. tnpdgraphicai, geological,

“hydrological, meteorological, etc.)

h) records on the construction and the counter-.

measures for disasters of the project roads

1) records of road disa§ters

3) -other data necessary for the Study.

Reconnaissance survey

Identification of the sections with high incidence
of disasters or those with such possibilities

3-1-4 Classification of the type of disasters and selection
of the specific sections for the feasibility study
3-2 Phase 11~
3-2-1 Traffic study
a) supplementary traffic survey
b) analysis of traffic data and traffic
. demand forecaét
3-2-2 Engineering study

3-2-3

a} topographical survey
b) .aerial photographical survey
¢) geological survey

d) meteorological study

e) hydrological study

Preliminary design
3) study of countermeasures

b) preliminary design



3-2-4 Prodegt'cost_
a) Construction cost
b) Maintenanée cust '
3-2-5 Economic and finahcié1 sfud{es_

3-256 Implamentatioh”program

3-3 Phase 111 |
Geﬁér&1 review_oﬁ'diséster prevention measures through the
Study |
- a) description of various types of disaétgrs
expected along highways and recommended
cdunterheaéufés' " o
b} guidelines,for'identifitation of prebable
prob]ém areas
¢) 'pfocedures in conducting field inﬁestfgatiunﬁ
d} various types of slope protgction'méthods'

e} introduction of information system to road

users in cases of disasters along highways

4 Study'Schedule'
The study will be executed in accordance with the attached
tentative schedule (APPENDIX IT)
5 Reports
JICA will préparg and7§meit the following reports in
English to the GOP
5-1  Twenty (20) copieslbf the_Incebfibn Report shall
bg submitted af the beginning of the Study
- _ (ﬂ

< M



.1t

5.2

5.4

Twenty {(20) copies of the Proygrass Repovt shall
be submitted three (3) months after the start
of the Study and three months thersafter until
the submission of the Draft Einal Report.

Twenty (éo) coples of the Draft Final Report shall
be submitted after the completion of the field
survey and amalysis. The GOP will submit to JICA

its comments within one (1) month after the receipt

~ of the Draft Final Report.

Fifty (50) copies of the Final Report shall be
submitted within two {2) months after the receipt

of GOP's comments on the Draft Final Report.



Juoday [RULS

14008y [eUl4 14BAQ UO SIUSMLOT

340day [RUf4 3dT4Q

ja003y ssaubody

mehpmc¢ pue A3Aang piaid

ugcaum uoijdanu]

gy

EIE

{o1)
Jey

{8)

“ged

{8)

“uep

{1

Ta9g

(5)

* ADN

() | () | (o) | (@)

(1)

‘unp

*aap (‘deg ny j*inp

¥Bel

IWOIHDS BATIVINGL

{11 XION3ddv)

Y,



S — 2

PHILIPPINE ROAD DISASTER PREVENTION PROJECT

FEASIBILITY STUDY

~ MINUTES OF DISCUSSION

FEBRUARY, 1983



: MINUTES OF DISCUSSION
BETWEEN THE JAPANESE MISSION AND THE PHILIPPINE
PANEL REGARDING THE FEASIBILITY STUDY OF THE
PHILIPPINE ROAD DISASTER PREVENTION PROJECT

1.0 The Japanese Preliminary Study Mission (hereinafter referred

to as the Missicn) organized by the Japan International tQOperation _
Agency (hereinafter refarred to as. JICA), headed by Mr Kazuhiro
Matsuno, visited the Philippines from February 2 to 13, 1983 and had

a series of discussions ‘with the Panel of the Government of the
Phi?ippines composed of officials frOm ‘the M1n1stry of Public Norks

and Highways (hereinaftev referred to as the MPNH Pane]), in connection
with the feasibility study of the Philippine Road Disaster Prevention
Project. The 1ist of the members of the Mission and the MPWH Panel

is shown in Annex A.

2.0 The main objectives of the discussion are tc set forth an
acceptable~1mp1ement1ng Arrangement to both governmenus and to exchange
views on how to carry out in the most professional manner the above-

mentioned Study.

3.0 After a series of discussions, the MPWH Panel and the Mission
agreed on the final Implementing Arrangemént for the Study.

4.0 The main-pdints'discussed are as follows:

4.1. The Mission and the MPHH Pane] agreed that the
Topographic and Gedlogical Surveys will be undertaken
thru JICA'resources_while the Traffic and Socio-
Economic Surveys will be undertaken by the WPWH at
its own expense.

4.2 The MPWH Panel earnest]y requested the M1ss1on to
consider that the requ1red vehicles for the Study will
be prov1ded by the JICA since the MPWH has a shortage

-of vehic]es:fﬁom its equipment. pool. .

4.3 The MPWH Panel proposed to the Mission as part of the
technology transfer aspect of the Study, to consider

K17



counterpart traiding of GOP'ﬁersonne] assigned
to the Study, in Japan,

4.4 The MPWH Panel prbposéd_that the Mindanao section of
the Maharlika Highway be included in the Study because
- of its importance to the averall highway network of
the country.

4.5 The Mission and the MPWH Panel agreed that the Study
will utilize the resu1ts of the feasibility study on
the Dalton Pass Tunnel Project

4.6 It was agreed that the MPWH wi!T request the issuance
of Access Clearance fram the Ministry of National
Defense of the GOP in order to get permission for taking
aerial photos and also taking aerial photos of the study
area out of the country for the purpose of preparing the
needed topographical maps in Japan.

Signed on 10 February, 1983 ‘in Manila, Philippines.

y

_ - .
MANUEL - M. BONOAN #  KAZUHIRO MATSUNO:
Project Manager IV Leader
Project Management Office- Japanese Preliminary Study Mission
‘Feasibility Studies :
MPUWH



ANNEX_A

LIST OF MEMBERS OF THE NEGOTIATING PANELS
FROM THE JAPANESE PRELININARY STUDY MISSION
AND  THE GOVERNMENT OF THE PHILIPPINES FOR THE

PHILIPPINE ROAD DISASTER PREVENTION PROJECT

1. JAPANESE PRELIMINARY'STUDY MISSION ;

-1

KAZUHIRO MATSUNO

YASUSHI SASAKI

MINORU FUKUDA

SHIGEKI KAWASHIMA-

MASAHIKD TOGASHI

Head S

Road Disaster Preventxon
Section . : _
Planning. va1510n .
fload Buredau - - '
M1nastry of Construction

Head

Soil Dynam1cs D1V1s1on

Construction Method and

Equipment Department

Public Works Research
Institute =
M1n1stry of Construct1on "

Diractor

Traffic Policy Section

Road Division

Kanto Reg1ona1 Construction
Bureau

M1n1stry of Construct1on

Senior Eng1neer :

First Road Planning Sect1on
Road. Division

Kanto Reg1ona1 Construction
Bureau

M1n1stry of Construction

Staff ‘Member

First Deve]opment Survey
Division

Social Development Cooperation
Department

JICA

__20_.

Leader

Member

Member

Member

Member



II.

(Annex A Page 2)

4‘

EXEQUIEL T. GUMAYAN

MANUEL M. BONOAN

JACINTO- LAWAS
LOPE LASAM

NUMERIANO S. ESCUETA

ARTURG FERRER

TATEQ ASHIMI

" GOP_(MINISTRY OF PUBLIC WORYS_AND HIGHYAYS) PANEL
1.

Chief, Planning Sérﬁice
Ministry of Public Horks
and_Highways

Project Manager

Project Management Office -
Feasibility Study

MPUWH

‘Asst. Project Director

PJHL Projects Office
MPWH -

Head Civil Engineer
PJHL Projects Office
MPYWH

Chief Civil -Engineer
Bureau of Maintenance
MPWH

Supervising Civil Engineer
Planning Service
MePUWH

JICA Expert assigned

to the Planning Service

MPHWH

__.21_

Leader

Member

Member
Member

Hember

Member

Adviser

KM
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NAME OF TROPICAL CYCLONE

MAXTMUM WIND (KPH)

-4 Hmaeg 7

1318

MINIMUM SLP (MB)
. OBSERVED
PLACE AND DATE

OBSERVED

FAXTHUM 24-HOUR

| ZAINFALL (M)

FLACE AND DATEH

AND DATE OF QCCURRENCES

1,  Typhoon Emaﬁg _

of July 2330
7, - Tropical Depression
Loleng of Aug. 15-16

3. Troplcal'Storm
K¥iding of August.
2026

4. Trépical_Sform .
: Miding of Aug. 28-30

%, 'T:opiéalsDepreasion_'
. Pacing of Sept, 9-10

6. Trdpical_bepféssion
Tering of Sept. 21-23

7. .Trcpical Storm
Uding of Sept. 22-23%

PLACE AND DATE

89 kph at Baguio
Radar 'on July _ -

"7t kph at Baguio

Radar on August -

120 kph at Bagulce
Radar on August

- 1002 @b at.
Baguio on August

60 kph at Bagulo
Radar on September

75 kph at Baguio
Radar

82 kph at Baguio  1.000.6 mb.

at Baguiov on Sept.

202.4 om. at
Baguio on July

534.,2 om at
Baguio City



CLASS AND NAMES
DATE OF OCCURRENCES

PLACE

(§¥4wdd§)ﬂ

MAX. WINDS (KPH) DOS MIN. SEA IBVEL PPﬂ(Mﬁl

OBS, AND PLACE

c 24“"33 RB-
(MM) ENDING-
- 8 _AM AND. PLACE

1212

.T Btang
June 30 -~ 05 July

T. Hamang
August 09-15

1980

T. Ditang
Hay 10=21"

T.D. Isang :
June 30 -~ July 2
T, Luzing .

July 7-11

T, Nitang
July 18-22
T Osang'
July 22-27

T.5. Yoning
Cetober 28-30

Aring
Nav., 1=7

T.5. Bining
June 13-14

T.5. Peling
July 02-03

T.5., Ewmang
s 12-16

T. Iliang
T. Worning
Aug, 20=C4 Sept,

110~Bagulo

QS;Baguid

- 15-Baguio

100 Baguio

110 Baguio

75 Baguio

75 Baguio

165 Baguio

Rad.

999.3

1003.8

1 994,0

393.1

Baguio

:Bagﬁio

Baguio

Baguio

283,9 Bagﬁio'

~28%.4 Baguio

165.3 Bagulo

'536.3 Baguio
698,7 Baguio
ﬁaguio
164.4 Baguioc

237.3 Baguio

87.6 Baguio
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DI..STER PREVENTION PROJE.(
MAJOR ROADS LEADING TO BAGUIO GITY

lneaton

ROAD SECTIONS

CLOCATLONS

DESASTER

rYpe oF°
L L. Havcos Highway A} Kk 2764400 -t 276 +000 a} Fabling rocks
' Km 272H800 - ¥ 273
2644200 - Hn 264 +000
- b)  km 274+100 . ¥nr 274+200 b) Scouring section
K 2094300 - ¥ 270+300
_ Km 2684800 - K 269
2.. Xeanen road a8 Km.213+?35 - Xm 2474860 a} Lamd stides.
S : {with exception) b} Falling rocks
¢) Unstable embankment
dl _Scouring
3. Haquillan road ' 3} ¥m 2594305 - Kn 3064445 a} Land slides.
: ) {with exception). :
1 b} falling rocks
l ¢) Unstable embankment
!_" d} Scouring
#—6 DISASTER PREVEMTION PROJE™™
' ~ MAHARLIKA  HIGHWAY
HEGION ROAD SECTIONS Locartans TyPY OF VLISASTEHN
(s t,uurva Vl-ll-l»\‘r.;\ W) B sFiden . scauecd sl bdegs

AIDALTUN- STA. Fb

N, B R nlae 21 F s

DITARC AN SECELUN
KM_ 231 HMup. Jisy F oty

CIBARRELUBET - TAUATA
Kb 280 R -290 F

JHILSAULD SALSATARARN

RE_ 9% ko - Wy F iUl

e VULUMBUAY A SR bl

Vel 226 B oampie P20 Riuas

Acired chonidar <

B} L skiges,

¢} -do~

i} EFtITEY

e Waadea -

30 EhANeA

a) BHOTEY R o0S0- 3 b 2

B)ORMLO F quaz T R0
KHah) B oaoo-350 o

M a0 B - o430k uun
RH. 641 F Q00 -aal +250

Ahaules wmd sbaking al roada

Blacunced sl uveriimgingg aveng ~,|

c)tiak Lag ol cabyokmend,




K6 O

DI \STER . PREVENTION  PROJE_T

—

MAHARLIKA  HIGHWAY

AEGION

ROAD SECTIONS

CLOoCATIORS

TYes’

0F 00SASTER .

41

3L LAGAYAR

4} HALAUBAC 1ULLGE
K. 407 FS0L,
137 LCULE R TGE
Kb S0 #5273

JUAED, BHLIKE
AT MY

n¥Scuucsd apprough

W Seguretl |1|i|1ro.u:ll :i!_l_!l_ i

Spavesment lang Loy

e Fomb cud

i

1. fulacon

'a} Yo 35 Fav 724500 uith
exception

by KW IS - W n&rd?ﬁ with
) excpption

4} Eroded shoulders

'.bjf.Riplap protection nnd B |

| popodd’ saaplnous.

T

2. toevd Eclia

3. tabasatuan ity

‘a) fu SAHG0 - K 9SHI
b) K 1716200 = ka 207450
“wlth exceptluu .

o} Xm IB?+350 - xm i‘}U\-Hl -

a)  Erodad shouldcrs

b} Lowdslides and |

. -collapsed roadway

~ed Stip gnd';!idhs-

a}. %m» 110.» Kn 113

) EruﬁeQ 3hbufdé?s

4. . San Jose City

a} Knl§7.- Kn 171 u:th
uxccptrnn

a) Landsiides and )
eroded shoulders

I, Queeon

1. Camarincs Norte

2. Camarines Sur

A} Paybilao-uezon/Camarines Horte
" provingla) boundary

a) K 264t080; ¥w 268; ¥ 770y
tm 2707 % 200y Rn 2025400
¥ 20)3207; ¥m 015 Km 102
¥m 351 te X 10

b) ‘Kn 259 to ¥n-300 -
¥ 262 lU Km 378

¢) o 294 Kt 304
£m 107

&) Pavemuut-fai]ures'shoulder ship,
sdes
scouring and erosion.

a) Sﬁaulﬁcrs and )

sivde slopes easily eroded

b} Sections =asily deteriorated du. -

to presence of water (sprcuq)
on the roeddudy
¢} Pock siijdes

a) Ka 381500
’ K 3901200 to Xa 1994760,
Kt 1975200, e 3994150

a)  Shouldiers and .;__I

side slupes easily vrodud

b hihay

a} B A%ty ¥e
YL te P P2,
Km 494 to En 3165
Y 49D ko X ANy

) K SEGHG00 to ba 5172000

a}  Shoyldizrs dnd © |
side shopes easily ergded

b Fasily covend with s )
Flow coming From Mayon Yolcony

@



MAHARLIKA-  HIGHWAY

DISASTER. PREVENTION PROJECT

Surigao ci ty

b} Ku 1140¢109 - ¥Xm [140+069

H- 6 DfEX
CREGION _M”;'_mb sccnous;"m“ #ocmzzons ltyre of Disastian
.4 sorsogan 2) kn ggg 'ES"@,"’;'&?“-" K00, a} Shouldars and 1
tr 5904500 to Km'.S'J2', wdshed Ou!pl‘dp froquently
Kin S054500, ¥ 5974900,
© K GUUIGQD, ki 623 to
E:: ggg,tgmmﬁl?gqéo K 6261000,
b). ¥m . $69+700 tb Km 569+900 o) Susceptible with andsiide
Kin 631 to ¥n 635
V_Ii‘t- 1w Catbalagan Horth road La) K 0+265 - Kk 0+275 a) Subjected to big sea waves
. b) Darangay Silangan b) Falling rocks
c) Darangay Palencia c) 'Shoulder ships
o _ d) K 614920 - ¥m 52+960 d) Subjected to big waves
2 Samar-Leyte road Al Hn 74500 - K 8000 a): Shoulder slips
. b)  Km 8:050 - Ka Brlgo b) recurring mountain slides
. <) K 6l - e 614500 ) recurrir‘.g wountain slides .
1. Leyte a) Hahaplag-Sugnd a.} slides
. shoutder $lips
scouring and erosion
X ; a) ¥m 11344909 - Kt 1134+049 a3) Landslide on side cut

b). Crackest pavement and i

2. Surigao ¢el Rorte

A} ¥m A23:900 « Km 429+560

K 4274500 - Km.4290070

Kne 4181989 - ¥m 419489

shoulder eroded.
a} Eroded shoulder

1, Butuan City

JAB:710 - ¥ni JMBISO

a4} Kn

b)  Kn 349 - X 349100

a} Slip shodlder

b} Slips and unstable slopes.

4. A-ju§a1| dob Norie

a) fm 397470 - ¥ 189D
by Km 39263700 - ¥m 39G/Q0
¢} Ka 3974300 - me JY0

Id) ¥t ;Iéilﬂﬂﬁ - K 407 +340

a) Hinor slidas and damayed concret
pavaemient

b} Rinur 5lides and damaged concrat
avenent.

c) Wingr slides and damaged concret
pavement.,

d) Damaged congrete pavement,




OTSASTER - PREVENTION' PROJECT
MARARLUCA ~ HIGHWAY

-6 DS

TYPRE D1 BUYALY LR

wewn| ROAI S CR I VHEALIANS _ e
.t | s Agisan ded Sur 1) N 3520540 - Kn 3521590 1) 50 Lt - lane coicrety pavenent settled,
i ' 2) Xm 3531670 - K 352:727 2) S§7.UN L-lane concrete pavement settled.
A 1) fm 3564300 < Ry 256510 3) 140 tM ful] lane concreta pavement totatly '
. e . damaged. o
1)t 3594500 - Kin 359+654 4) stippaga, 54w concrets bqvemnnt erdded,
T 8)" X 3674320 - X 3573402 8 Nw concrety pavewent Sctt_ief!-'-
§) Em WLES2 - Kn 1714279 §) Bridge apprasch erodad. ‘
7} Km 3773970 - Kkm 3854450 n Asphalt paveent rt‘feterimr'a_tnt#.
8) Km m'.mook- . U135 g) 15 L-lane conerate pavenent settled.
9} Ko MDLHIS2 - Kn Jﬁlrlﬁz 4) 52 i t-lone cohcfete_pavénun;-ie;tled.
10} #n jm 1650 - Xei 3314702 10) 53 m 1-lane cun'&réte"ﬁamneni setited.
1) W iﬂitZSG - R $Q3#1LZ Wy a5 ﬁ full lane cancrote #nféménc'ketflnd
12) Nu'383+37§ - K JﬁJtdZA‘ 12y 45w fullzlane Enncregg pavement set}}ed;
13) ﬁn INIHE24 - Km IBIETH ‘ ii)' 50 m shoulder slippgg. _ . _’
14). Mn:385+?50'- K 285+367 (4} 57 m t-lane concrbte.paQQQént Qettiudf
WL _!@ 307;q57 - hq'JBTrﬁﬂg. (5} 41 m Eoncrcte.pgvunént setticd.. N
116) ¥ 1874120 - ¥ 74079 1§] 50 m full lane cancrate pavm_umzt,_m,tt;len_l...
X 5. Agusan del SuF IRIANR 390-641¢f Fon 390*#0!_ 17 160 = full lane concrete pavement settled
8} hﬁ J91#335 - ¥m 592!135 EB) 200 m full lane concrete pavémént séttled
19) ¥m 392¢135 - km 3924155 19} 20 m shoutder slipped
20) Ko 3920155 20) 30w landsiide
21} *m dorsfjm - Kn 4024100 21) 120 m 1-lane .con(:|'.f.“i‘.e'|':.1v9||lent settled.
22} % 405045 - mn'ﬁﬂsfﬂ§7 22) S2a l-\aneffon;rete pavemaﬁt iél\lud.
231' K 406300 - w0 106+366 23} 66 m sloulder s1ipped. '
24)  Km 4081650~- X S08+F11 24} 61.5 m full tane cnnérgte.pavcment settled.
25) Km 422+900 - ¥m 423123 25) 123 m full lane concrote pavumedt'settlud.
26) X 4221218 - Km 421+390 26) 72 m shoulder slipped.
27) Km 424r?20 - K 4?4}??? 27) 487 m Full I&ﬁe cancréte pavement settled.
WY K 426 - ¥ 4264040 28} 40w sheu!de; slipped.
29) Em 429+?4§ - k429817 29) . 72 m shovlder eresion and eshankmept

scouring,

~42~




- LGASTER PREVENTION  PROJECT
MAHARLIKA  HIGHWAY
H— 6 Ok S

L Reaion o sécn:insl' LUGCATtons ' FYPE OF DlSASTEN
BN : 30)  ¥m 42340852 - ¥ 4334920 10) §7.5 m shoylder scourinyg
Jt) K 4354000 - K 4354066 n) &m fuil lane concrete pave;neﬁt'su'itled.
32 ¥ 4301300 - Kt 4]0+466 ' 12} 86 n shoulder srosion and embapkment scour
: : : . oy
X | 5. fgusen det sur| 33) ke 4384930 - ww aj0ssmr | [33) 57 ful) lane concrete pavement settled.
' ' 1 aa) v 4394390 - xn 4390436 31) 45 w shoulder erosion and embankment
scouring,
17981 ¥ 439¢390 - K 4404080 35} 198 m shoulder erasion and embanknent
. i ' - scouring,
16)  Km 445+200 - Km 449+500 3) 65 m landslide
37} W 49160 - ¥m 449+210 37) 50 m [-lane concrete pavemeat settled.
W) Em A49+489 5 Kn 4494540 3B} 60 w 1-lene concrete pavement settled.
39') K 4494900 - ¥m 449+390 19} S0 w shoulder scouring
0) ¥ 452+920 ~ Km 4521960 40) 4G m concrete pavemant. setiled.
4l)  ¥m 452970 -~ Kn 4524990 i1} 20 o shoulder scoering.
a2 Km_l‘lsllti)i‘l!()‘-. ¥m 453+060 42) 20 m landsiide _
43) Ka 4604900 - ¥m 485:028 §3) 24 km shoulder and embankment spr;:d.
‘1.4} ¥ 479+§an - ¥in- 1804040 44} B0 m 1-lane concrete pavenent settled.
45)  ¥m A00+270 - Km 4801340 45} 70 m Ll-lane concrete pavenaef’nt'settled.
46) HKin:403+280 - Kn; 483+290 ;16) 10 m 1-lane concrete pavement sattied.
47} Km AU3E500 - Xm 4834530 47) 30 m 1-lane concretepavement settled.
I _ J. Oavao del Norte al Xm 392 - Km 102 a) Subject to erosions due to flooding.
. b} ﬁu 46 - leI 421 h) Subject to cuts due’to wistabie siopes
and embankment, .
c). Km 434 - Rm 441 ¢} Subject to cuts dup Lo unstable slopes
and embankment .
d) K 463 - X 474 d} Subject to cuts due to unstable slopes
. and eulraniment .
e_j ¥ 476 - K A48 e) Subject to cuts due to unstable siogus
sl eadrankben L.
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