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MVA  megavolt-ampere ] scconds
MVAr reactive megavolt- SIMS  Slope Information
ampere Management
MW  megawatt(s) System
MWh  megawatt-hour(s) SIRT  Simultancous
nm nautical mile(s) Reconstruction
N/mm’ newton per square Technique
millimeter(=Pa) SPT  Standard Penetration Test
No.  number(scrial number) SPRS Slope Priority Ranking
no(s). unit(s) System
NPV Net Percent Value t ton(s) or tonne(s)
OJT  On the Job Training TWIMs  Tropical Weathered
P - Primary in-situ Materials
Pa pascals UPPJ Road Maintenance  and
PAMS Pavement Appraisal Management Unit
Management Suite Vv volt
pf power factor ' YA volt-ampere
ppm  parts per million VHF radio modem Very
psi pound' per square inch High Frequency radio
R Risk Rating modem
RF Rock Fall YW  Vibrating Wirc
RIP Resistivity Image VWP Vibrating Wire
Profiling Piezometer
RM Rock Mass Failure w watt(s)
rpm  revolutions Wh watt-houi(s)
Standard Conversions
acre X 0.404 =ha
acre foot X 1,235 =m’
cusecs X 0.02832 =m’/s
feet X 0.3048 =m
in. X 25.4 =mm
psi X 0.070307 =kg/cm?
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CHAPTER 1 INTRODUCTION

1.1 Background of the Study

Over the last three decades Malaysia, has been experiencing tremendous development in
the national infrastructure network which has contributed to the accclerated growth in the
National Economy, The total fength of road networks has more than doubled during this
period and the funds ailocated for road construction and upgrading have increased with
each five-year development plan.

Along with the de‘}elopmcnt of a nation-wide road network, morc and more construction
has been made for the road sections crossing mountainous area in Malaysian Peninsula as
well as East Malaysia, in which slope failures are somectimes encountered, In such a
background, the infamous Genting Bypass landslide oceurred in Junc | 995, taking the lives
of 21 persons. In addition to this tragedy, a number of disasters related to slope failure has
happencd throughout the country in recent years, which resulted in significant damages
and casualties,

This important topic in the management of federal road, "prevention of slope failure
accident and installation of effective countermeasures”, has been vigorously tackled by
JKR in co-operation with local and alien institutions, resulting in such achicvement as
SPRS, MEHMES and SPRS. However, due to the technical difficulties combined with
complicated natural conditions and to other limitations in finance and time,. there still
remains the necessity for further study to cstablish a more practical and reliable road slope
management system. '

The VISION 2020, the state strategy of striving towards becoming an industrialised nation
by the year 2020, demands further development of the road network system nation-wide
for the economical and social development of the country. A reliable road slope
management system is nccessary to mect this political requirement.

As far as road slope disaster and its management is concerned, Japan keeps lots of
experiences in tackling with them through many years, as Japan is a mountainous country
and road slopes are susceptible to causing failure due to various natural actions such as
typhoon, concentrated rain, earthquake, snowfall and so. It was considerced that Japan’s
technology and experiences in this field could be a good reference to further planning of
road slope disaster management by Malaysian Government. In response to the Malaysian
Government's request, the Japanese Government accepted with pleasure to work together
with its counterpart in establishing a reliable and practical slope management plan
appropriate to Malaysia’s local conditions.
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1.2 The Objectives of the Study

To improve the existing slope management systems such as SMS, SPRS ctc., and to
establish a reliable and practical system, this project has been initiated with the five
objectives as below:

1. Clarification and analysis of present situation of road slope and its
management, in connection with natural and socio-cconomic conditions.

2. Development of database of road slope and Slope Information Management
System of road (to be called as SIMS, in the abbreviation), which should be an
efficient tool of road slope disaster management.

3. Preparation of Guideline of road slope disaster management, which consists
of five volumes;

1) Guide to road slope maintenance and disaster management
2) Guide to Slope Inspection

3) Guide to Early Warning System and Site Investigation

4) Guide to Countermeasure Selection and Cost Estimation
5) Guide to Slope Information Management Systein (SIMS)

4, Preparation of Practical Implementation Plan

Practical implementation plan shall be studied for proposed road slope disaster
management system, including institutional and human resources development
aspects. '

5, Technical transfer and mutual collaboration

Through the exccution of study, technical transfer and mutual collaboration
between the JICA Study Team and JKR was emphasised. For this purpose, three
(3) seminars and two (2) workshops have been held during the study period,
together with daily co-operative work and discussion between both parties.

1.3 The Phasing

~ To attain the objectives as mentioned abovc, the study was carried out in accordance with
the flow chart as shown in Figure 1.1.1.  As shown in the figure, the work is divided into
two phases, Phase-I and Phase-1I, the latter can be divided again into Phase-1I(A) and
Phasc-11(B).
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The scope of cach Phasc is summarized as below:
Phase-1: _October 2000 - March 2001

1) To collect the information and grasp the present road slope condition of Malaysia in
connection with :

- Economical developiment

- Network of federal roads

- Organization and human resources for road management

- Road slope condition and its main!cnancé

- Natural conditions such as geography, geology, hydrology, environment, etc.

2) To analyze the mechanism and features of siope f'uiurcs Lommonly observed along
road slope in Malaysia and (o establish:

- Classification of typical slope failure along federal road
- Mechanism of failure of each type, and
- Relationship between slope failure and rainfali

3) To survey and compare the various features of six (6) assigned routes in Peninsula and
Sabah State, and to sclect the most appropriate route for case study in Phase 11, in
respect to natural, enginecring and management, socio-economic conditions.

<At the cnd of Phase-1, the federal route No.4, the Fast-West Highway, was selected as the case study
toute, while Penampan-Tambunan Road, Sabah was assigned as the route for trial checking of the rew

slope management system,>

Phase-1I(A } (Case Study): April 2001 — September 2001

I} To carry out field study along the case study along the East-West Highway, which
includes

- Acrial photography and land survey
- Slope inspection
- Geological survey (Drilling and Geophysical Survey)
- Instrumentation and monitoring
- Hydrological and Environmental Survey
- Preliminary Design of Countermeasure
2) To carry out enginecring study on the case study route which includes
- Risk rating of road slope
- Consideration of priority risk ranking

- Implementation plan of countermeasure and slope maintenance program

NIPPON KOE!L 1 -4 March 2002
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3) ‘lo develop a GIS based new slope information management system (SIMS) as a model
target of system development, and

4) To study the present organization and human resources for slopc management of the
case study route, and 10 makc a proposal for necessary improvement for
implementation of the new slope management system,

Phase-11(B): October 2001 - Mazch 2001

1) To complete the slope information management system (SIMS) for general application
to federal roads in Malaysia, including the trial application of slope inspection
procedure on Penampang - Tambunan Road, Sabah.

2) To prepare the guidclines for road slope disaster management, which describe
suggested principle and procedures for

- Road slope maintenance and disaster management
- Slope inspection

- Geological investigation and instrumentation

- Countermeasure selection and cost cstimation and
- Slope information management system (SIMS)

3) To study an improvement plan of organization and fraining program for
implementation of the suggested slope management

4) To propose an total recommendation of implementation plan of the new system and
future direction of slope management system.

1.4 The Study Area

Phase-1:
Reconnaissance survey was carried out on the six routes as shown below.

Several roads such as the 2nd East-West Highway (Simpang Pulai - Pos Selim-
Kampong Raja), Tamparuli - Kanpong Telupid Road, Sabah, ctc. were surveyed
besides the above to grasp the general feature of road slope in Malaysia.
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Table 1.4.1 List of Reconnaissance Survey during Phase-1 Study _
Alternative _ Name of Road Federal unte Extension for
Route No, No. survey
1 . East-West Highway _ Fed. Road 4 124 km
2 Cameron Highlands Road Fed. Road 59 65 km
3 Gap-Fraser's Hill Road Fed. Road 56 ‘ 6 km
4 Kuala Kubu Baharu- Gap-Temnum Road Fed. Road 55 54 km
5 Pcnang Raad _ Fed. Road 6 56 km
6 ’Pcnarnpﬁngt'—l‘mnbunan-—l(eningau Road State Road 120 km
Total | | 425km
Phase-1I{A):

Case Study was carried out aldng the western part of the route No. 4, the East-
West Highway, from the Chainage 25.0 to 82,30, in the Perak State.

Phase-TI(B):

No field survey was carried out, while study was carried out so that 1ts result
should be applicable to whole the federal roads in Malaysia.

1.5 Period and Schedule of the Study

The period of this study is as follows:

Phase-1: October 2000 — March 2001-11-30
Phase-il: '
Case Study: May 2001- September 2001-11-30

Management Plan: October 2001-March 2002

The actual schedule of performance of cach study item is shown in Iable 1.5.1.
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Table 1.5.1  Project Schedule
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1.6 Reporting

This draft final report consists of two (2) volumes as below:

Main Report Volume

- Executive Summary

- Main. Report :

Chapter 1 to Chapter 8
' .Appendicés
( iuidg.ljng ﬂ).lumg
| Guidelines for Road Slope Disaster Managemcnt

Guide I Guide to Road Slopé _Maintcﬁance aﬁd Disaster .Mar'l'agemcnt
Guide II:  Guide to Slope Iﬁspection | _
Guide HI; Guidg to Early Warning System and Site Investigation
Guide IV: Guide to Couniérmcasure .Selection and Cost Estimation

Guide V:  Guide to 'Siopc Information Management System (SIMS}) -
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