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Appcnd:x 2.1: Present Conditions of Socio-Fconomy of Malaysia

ATable 2.1.1 Gross Domeshc Product by Origin of Industry

___Final Report: Appendices

(Unit : RM miflion)

OYO Corporation

Average
Sector 1995 % 2000 % Annual
' Growth Rate
(%)

Primary

Agriculture, Forestry, Livestock & Flshmg 17.115| 103 18.154| 87 1.2

Mining & Quarrying 13,643) 82| - 13,907 6.6 0.4

Sub-Total 30,758] 185 32,061} 153 0.8

Secondary

Manufacturing - 45174] 271]  69,867| 33.4 9.1

Construction 7,411 4.4l 6,996 3.3 -1.1

Sub-Total 52,585| 316l 76,863 36.7 7.9

Tertiary '

Electricity, Gas, & Walter 5876 3.5 7' 090 34 338

Transport, Storage & Communication 12208 7.4 16,643 8.0 6.2

Wholesale & Retail .Trade, Hotels & Restaurants 25.304| 152 31,080] 14.9 42

Finance, Insurance, Real Estate & Business 17287 104 ' 24.643| 11.8 74
_ |Services : - ' : ' :

Government Services 11.8031 7.1 14.678] 7.0 4.5
_ {Other Services 12,780 79 15,599 7.5 4.1

Sub-Total 85,348  s51.2]  109,733] 524 52

(-} Imputed Bank Service Charges 8888l 53 -14252) 6.8 9.9
. (+) Impor! Duties 6,823 41 4,864 2.3 -6.5

Total 166,626¢ 100.0]  209,269{ 100.0 4.7

Source : Yearbook of Statistics, Malaysia 2000, Department of Statistics, Malaysia.
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A Table 2.1.2 Improvement of The Malaysian Quality of Life Index(1990=100)

Area Indicalor 2008
Income and Distribulion Real Per Capita GNP 110.28
Gini Co-cfficient 93.34
Incidence of Peverly 130.76
Averge 111.46
Working Life Unemployment Rate 138,79
Trade Dispules 130.88
Man Days Lost Duc io Industrial Actious 136.89
Indusirial Accident Rale 124.16
Average 131.80
Transport and Communications Private Motocars and Molorcycles 117.26
: Commercial Vehicles 118.62
Road Development Index 122.90
Telephones 129,04
Cellular phones 119.51
Average 121.47
Health Male Life Expectancy at Birth - 116.77
Female Lifc Expeciancy at Birth 118.81
Infant Mortalily Rate 128.10
Doctor - Population Ratio 124.80
Hospital - Bed Population Ratio 63.68
Average 11043
Education Pre - School Participation Rate 117.96
Secondary Participation Rate 116.25
University Participation Rate 114.28
Literacy Rate o : 128.10
Primary School Teacher - Student Ratio 123.05
Secondary School Teacher - Student Ratio 111.74
Average : : : 118.83
Housing Average Housing Price 101.08
% Low Cast Housing Units to Total Low - Income Houschold 12327
% Housing Units With Piped Water : 127.04
% Housing Units With Electricity 131.59
Average ~ 120,75
Environment Air Quality Index 100.98
% of Clean Rivers ~ 6148
% of Forested Land 113,22
Average 91.90
Family Life % Divorces 121,36
Crude Birth Rale 121.72
Houschold Size 126,39
% of Juvenile Crimes 7270
Average 110.54
Social Participation % of Registered Voters _ 86.94
Nurmber of Repistered Non - Profit Organizations 126.58
Number of Repistered Residents' Associations 12532
: Avcrage 112.95
Public Safeiy Crimes 72.32
Road Accidents 91.83
Average : 82.07
Culture and Leisure Membership in Public Library 130,89
T.V Viewers 114.89
Domestic Hotel Guests 114.59
Average : 120.10
MALAYSIA QUALITY OF LIFE INDEX 112.03

Source : "The Thitd Qutling Perspective Plan 2001-2010%, 3 April 2001,

Economic Planning Unit, Prime Minister's Depariment

NIPPON KOEI
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ATable 2.1.3  Achievement in the Restructuring of Society, 1990 - 2000

Indicator

. _ 1990 2000
Ownership of Eqiuty in the Corporate Sector (%)"" B
" [Bumiputra 19.3 19.1
Non - Bumiputra 46.8 40.3
Foreigners 254 327
Nominee Company 8.5| 79
Bumiputra Employment by Sectors
(% of total employment)
Agricultural and Forestry, Livestock and Fisheries : 679 616
Mining & Quamrying : 519 57.2
Manufacturing 46.4 491
Construction 34.9 374
Electricity, Gas and Water 70.2 71.2
Transport, Storage and Communications 49 56
Wholesale, Retail Trade, Hotels and Restaurants 345] = 383
Finance, Insurance, Real Estate and Business Services . 411 45.3
Other Services 64.7 63.5
Bumiputra Employmnet in High O;Eupational
Categories :
(% of total empoyment)
Professional & Technical 60.5 63.8
Administrative & Managerial 28.7 36.9
Bumiputra Registrated Professional ™
(% of each profession)
Accountant 11.2 15.9
Architect 21.6 28.9
Doctor 27.8 36.7
Dentist 24.3 348
Velerinary Surgeon 359 42.6
Engineer 13.1 26.5
Surveyor o o 44,7 47.8
Lawyer o o S 223 313

Source : "The Third Outline Perspective Plan 2001-2010", 3 April 2001,
Economic Planning Unit, Prime Minister's Department

Note :*1)Refers to the year 1999

NIPPON KOFEI
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A.Table 2.1.4(1) Devclopment Composite Index by State
{(1990=100) '

More Developed States

Tndicator Year | roral [ Johor | Melaka Negdd | Perak | Pulau | Selangor | Federal

_ Sembilan Pinang Z‘f”l;';:::

Lutnpur
Per Capita GDP 1990] 1044 970 100.1 94.9] 95.1] 1064 1134 1206
.2000 133.8] 1285 131.2 i26.8] 1274| 1400 133.7 154.1
Unemployment Rate 1990 106.2 .108.0 104.6 106.6) 102,2] 107.6 1100 104.2
2000 133.2] 1325 132.5 i31.8] 1284] 1380 1304 138.7
Urbanization Rate 1990] 106.5] 100.0 95.7 97.2| 1027 1.12.’] 1 12.8 124.5
20000 1359] 129.1 126.0 125.0] 1344] 1429 idd.4 146.3
g:ig;i:)lggdl)g;;&ilglnuwrcycle 1é90 108.2] 108.3 104.8 105.3] 993] 117.8 113.7 108.2
2000] 139.9] 1368 138.2 134.9] 134.2] 1487 130.3 156.1
Telephone per 1,000 Poputation | 1990] 106.6{ 101.2 99.0 99.7{ 97.9] 1086 113.3; 126.4
i 2000{ 134.2] 1309 130.7 1299 130.5] 1408 147.8 1288
Incidence of Pchriy 1990] 107.2] 107.3 105.1 107.9 . 98.3] 1085 109.6 1135
2000] 1303| 13235 127.5 132.5] 12168 1322] - 1333 1328

Tohestion Provided With Piped 1990| 108.1] 1012 108.7 105.5) 104.) 112.6] 1164 1142
) : 2000] 1423} 1411 1420 142.0] 142,91 1429 1420 ]42.9
g?ca:li]r?(t:ll?; Frovided With 19901 105.0] 991 107.6 I06.8] 99.1] 106.8 107.6 107.6
2000 1359} 1359 135.9 135.9] 135.9] 1359 135.9 1359

Pee iy 0 Reer b0 ) ool o60] 102s]  ro7a|  1043] 1034 1089] 059 1097
2000] 133.4] 1392 1252 134.0{ 1382 136.6 1444 1164

Bopulation " P L0 1990) 1050 974] 992l 1000l o83] 1oa7} 1019l 1329
2000] 1334] 1226 132.1 126.0 126.3 133.9 147.4 145.5

Econamic Developruent Endex 1990] 106.3] 1029 100.8 100.7]  994] 110.6 112.6 116.8
2000] 135.5] i31.6 131.7 129.7] 131.0] kd42.1 137.3 145.4
Social Develepment Index 1990 106.2] 1016 105.5 1d4.9 100.6] 108.3 107.1 115.6
2000] 135.1] 1343 132.5 134.1) 133.0] 1363 140.6 134.7

Development Composite Index 19907 106.31 1022 103.2 102.8] 100.0] 109.5 109.9 1162
2000] 135.3] 1329 132.1 130.9] 1320[ 1392 139.0 140.1

Change Index 2000] 290, 307 - 289 29.1] 319 297 29.1 23.9

Source : "Eighth Malaysian Plan 2001-2005",23 April 2001, Economic Planning Unit, Prime

Minister's Department

NiPPON KOEI AP2 - 4 March 2002
OYO Corporation



The Siudy on Slope Disaster Management Appendix 2.1: Present Conditions of Socio-Economy of Malaysia
for Fedcral Roads in Malaysia Final Report: Appendices

A.Table 2.".1.4(2) Development Composite Index by State

(1990=100)
Less Developed States
. Mala
Indicator Year | potat | Kedah | Kelantan Pahang | Perlis [Sabuah{Sarawak|Teseng sia R4
. anu |7
Per Capita GDP 1990] 94.6| 883 843 o42] 004 963] 992 1082] 1000

2000{ 123.9] 120.9 116.8] 123.1] 1237 1212|1267 14231 1295

Unemployment Rate 1990) 93.8 1022 954 1080 10171 79.9 80.9] 886 1000

2000 118.8} 131.1 112.5] 1242 12841 108.3] 181.8] 1152] 1256

Urbanizalion Rate 1990] * 935 928 932 918 900l 93.4] 952 984] 1000

2060 121.8] 1225 1212 1186] 119.4]|120.7) 1264 - 124.1] 130.2

Re%islercd Car &
Motorcycle per 1,000 y <
Populafion 19%0] 918 945 89.5| 963] 98.1f B44] 91.0] 83.9| 1000

ZOOO| 1254 127.9 123.8] 127.8] 1285|119.6] 125.6] 1242| 1326

Telephone per 1,000
Population 1990| 934 20 896|932 947| 959 969 o916 1000

2000) 117.8] 1159 1154| 1224| 1159[1459] 120.1] 1190{ 1260

Incidence of Poverty | 1990] 928] 878 879! 107 wo03| 835 966 865 1000

2000 1157 1153 107.2] 127.8] 1157[(105.1] 1259] 113.2] 1247

Population Provided With : : . -
Piped Water 990 9191 945 798| 987 92.3] 93.0 879 97.2| 1600

20000 1312 141.1 115.6] 13650 1383 1119 1374 1374] 1358

Population Provided With '
Electricity 1990 950] 1009] - 950] 1038] i068] 77.2]  795| 1024 100.0

2000{ 128.1( 135.9 13599 1359] 1359010771 109.1] 1359] 1320

Infant Mortality Rate per
1,000 Live Birth 1990] 94.0 1008 103.1 98.7 971 71.2 87.6f 999 100.0

2000 1251 1288 122.6] 12101 1313]1113.3] 1408] 11791 1309

No. of Doctor per 1,000 ’
population 1990  95.0 94.7 95.3 96.1 97.2] 93.3 93.6 95.0{ 100.0

2000] 1194] 121.1 122.6] 11991 1206 1140  118.0] 119.0] 1269

Economic Development
Index 19%0] 934| 93.9 90.4 96.7 94.9] §9.9 92,6] 952] 1000

20005 §21.7] 1237 1179 1232 1232} 117.11 §22.1; 1250] 1286

Social Development Index | 1990t 93.8] 95.7 922 1009 987 836 89.0] 961f 1000

2000f 123.9] 1285 120.8] 128.2]| 128511104 1262{ 1247 129.5

Dievelopment C it :
Tndex T TmPOSRe | 1g90| 936| 048] 913 9ss| oesl sesl 908l 957 1000

2000) 1228 1261 11941 125.7) 125.8]113.8] 124.2] 124.8] 129.1

Change Index 20000 292 a2 281 269 200] 2700 333 292 290

NIPPON KOEI AP2-5 ' March 2002
OYO Corporation :
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ATablc 2.1.5  Growth of Imports of Selected Commodities

199 1999
Commodily Classification 7
{by SITC Section) Value Share Value Share
" | (RM million) (%) {RM million) (%)
Food 10,083.6 4.6 10,884.8 44
Beverage and Tobacco | 661.1 0.3 682.7 0.3
Ctude Materials and Inedible - 5,496.9 2.5 6,209.0 2.5
Mineral Fyels, Lubricants, etc. 6,413.1 29 7,480.4 3.0
Animal and Vegetables Oils and Fats 493.5 0.2 1,057.0 04
Chemicals ' 15,379.0 7.0 18,653.9 7.5
Manufactured Goods : 28,7290 13.0,  28,859.8 11.6
Machinery and Transport Equipment 132,930.2 6020 1539624 619
Miscellaneous Manufactured Arlicles 11,615.7 5.3 12,953 .4 5.2
Miscellaneous Transactions and Comnﬂoditics . 9,133 4 41 8,126.5 - 33
" | Total 220,935.5|  1000] 2488699  100.0

Naote : SITC stands for the Slandard Intetnational Trade Classification of the United Nations,
Source : Yearbook of Statistics, Mataysia, Department of Statistics, Malaysia.

A.Table 2.1.6 Growth of Exports of Selected Commodities

. 1997 1999
Commuodity Classification Value "Share Yalue Share
(by SITC Section) (RM million) | (%)  |[(RM million)| (%)
Food 5,304.9 24 6,233.0 1.9
Beverage and Tobaceo 746.8 0.3 1,047.3 0.3
Clude Materials and Inedible 1G,162.1 4.6 8.917.6 3.1
Mineral Fuels, Lubricanis, etc. 17,943.9 8.1 21,825.6 6.8
Animal and Vegetables Qils and Fais 13,000.0 .59 18,285.0 5.7
Chemicals 7,878.G 3.6 10,363.1 3.2
Manufactured Goods | 19,870.6 9.0 24,306.2 7.6
Machinery and Transport Equipment 123,984.1 s6.4]  200,160.9 623
Miscellaneous Man.ufaclured Articles 19,325 5 8.7 26,220.1 8.2
Miscellaneous Transactions and Commodities 2,734.6 3 1.2 2.822.5 0.9
Total 220,890.5 160.0 321,181.3 100.0
NIPPON KOEL AP2-6 March 2002
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Appendix 2,1.7 Consumer Price Index for Main Groups

Year | Total | Food |Beverage|Clothing| Gross Furniture, { Medical [Transpor [Recreation [Miscellan
and and Rent [Furnishing and{ Careand | tand |,Eatertain cous
Tebacco {Foolweat| Fuel and | Household Health (Commun| ment, Goods
: Power |Equipment and|Expenses| ication | Education and
Operation and Services
Cultura}
Services
Index |Weight] 1060.0 34.9 3.6 3.6 21.1 5.6 1.9 17.9 5.8 5.6
1997 { 1099 115,5 106 98.8 1101 104 110.7 103.8 106.3 1117
1998 | 1157 125.8 110.6 99.2] 1149 1081 117.6 103.7 109.8 119.6
1999 | 118.9 131.6 119.3 97.2] 116.7 109.5 121.2 104.2 112.6 1214
2000 | 120.7 134.1 122.7 93.5 118.4 109.5 123.7] - 1063 113.2 122.5
|Annual
orowih| 1998 5.3 89| 43| 04l 44 39 e2l ) 33l a1
(%) . ' :
1999 2.8 4.6 7.9 (2.0) 1.6 13 a1 0.5 2.6 15
2000 1.5 1.9 2.9 (1.8) 1.4 - 2.0 2.0 0.5 0.9

Source ; Yearbook of Statistics, Malaysia. Department of Statistics, Malaysia

A.Table 2.1.8 Historical Performance of Employment by Sector
(Unit: 1,000 persons}

Average
SECTORS 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | Annual
Growth
Rate (%)
Livesiock, Forestry, 1,526.70 | 1,626.20 11,481.30) 1,616.50 | 1,623.70| 1,711.80 2.32
Livestock and Fishing
Manﬁfaciuring 1,780.50 } 1,912.10 {2,002.50] 1,907.80 | 1,990.70G(2,125.80 3.6l
Construction 611.30 716.50 | 793.00 | 74590 | 722.80 | 798.90 5.50
Whelesale and Retail Trade, | 1,370.70 | 1,566.70 | 1,557.90} 1,616.00 ]1,660.00{1,790.10 548
Hotels and Restaurants
Community, Secial and 1,552.00 | 1,686.00 | 1,754.50| 1,787.50 | 1,865.40[1,935.10 4.51
Personal Service :
Other sectors 803.40 891.80 | 959.90 | 92590 974.50 | 960.10 3.03
Total 7,644.60 | 8,399.30 | 8,549.10] 8,599.60 | 8,837.10|9,321.80 4.05
Source: Ycarbook of Statistics, Malaysia 2000, Department of Statistics, and Malaysia
NIPPON KGEI March 2002

OYO Corporation
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A.Table 2,1.9 Historical Pcrformance of Share of Employment by Sector

(Unit : %)
Average
SECTORS 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | Antual
o Growth
| - Rate (%)
Livestock, Forestry, Livestock and Fishing 20,0 19.4 17.3 18.8 18.4 184 -1.66
Manufactiring ' 23.3 22.8 23.4 22.2 22.5 22.8 - -0.42
Consfruciion . 8.0 8.5 9.3 8.7 8.2 8.6 140
Wholesale and Retail Trade, Hotels and 179 187 © 182 18.8] 188 192 1.38
Restauranis : - .
Community, Social and Personal Service 203 201 205 20.8) 211 -208] 0.45|
Other sectors 105 106 - 11,2 108 11.0] 103 -0.40
Total 100.0] 100.01 1000 100.0] 100.0; 100.0 (.00
A.Table 2.1.10 Change of Government Finance _
YEAR 1996 2000 Average Anaual
_ M Value Share | = Value Share Gr.owth Rale(%)
ITEMS (RM million) | (%) | (RMmillion) | (%)
Federal Government Revenue '
Total Direct Taxes 26,581| - 45.0 29,808]  46.9 2.9
Total Indirect Taxes - 21,421 363 18,702] 295 33
Total Non-Tax Reventie 11,008 18.7 14,990]  23.6 80
i -
Total 59,010)  00.0 63,500 1000 19
Federal Government Expenditure .
()peraﬁng Expéndi[un: . 43,865 . 75.0 . 58,206 69.7 . 73
Development Expenditure 14,628 25,0 25 286 303 14.7
’ 1 i .
Total 58493  00.0 83,492f 100.0 9.3
Balance 517 -19,992
Source ! Yearbook of Statistics, Malaysia. Depariment of Statistics, Malaysia
NIPPON KOEI AP2 -8 March 2002
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Schematic Geological Profile of Six (6) Routes
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A.Table 25.1 Comparison .of Natural and Slope Conditions, and Road Design Standards among Six Alternative Routes

[ [2] {3] [4] [5] 61
Route Name East-West Highway | Cameron Highlands | Gap-Fraser's Hill - | Kuala Kubu Baharu- Penang Road Penampang-Tambunan-
Road Road Gap-Teranum Keningau Road
Route avmmber FedertlRouted |  FederslRoute 59 FederslRoute 6 | . FederslRoute 55 Federsl Route 6 Fadszel Route 50D
Length (km) 124 km 65km - 6 km 54 km 56 ki 120km
1) gcolggy (type, struchure, Wgathcfing' Grm'j.ie and Schist Granite! Phyllite {partly) |Granite Gmn.it'e is dominant Gmnjte Se&i:mn!aryj Rock
w groundwater) : Fhylits (partly) (bt 20 granite)
g . 2) topugraphy (alﬁmde, gadiem‘ vallcy Gentle Steap— Gentle [top) Staep . EL |Steep El {Gentle EL [Steep-- Gentle EL
=] . o IEL 100-1,500m FI. 50--1,500m 900-1,200sm L00--850m 0--200m 40-1,700m
b density etc) :
g 3 hydrology (ranfall and other 2, 300xmendy 2,400mmlyr 2,300mawiyz 2,300yl 3,000y 2,200 ranlyz
@] metearolo g.m ol con dt,) Waet (Ran-Dac) Wet (Oct-Hov) Wfi (JuneDec) Wat (Jan-Dec) Wt (May-Nov) Verywet (July)
E 4) groundwater; surface water and Dry at ridge/ many straams many strasms many streams Gexwrally dry generally Wigh ground-
Z crzinage conditions [Wat axound stream crosses yoad erossas road crosses Toad watey Tevel (Pg-Tw)
35) vegetation; land use [Rain forest Rain farest Fain forast Rain forest Rain forest  (mountain Rain forest (P-T)
. side) - Paddyivage (T-K)
&) slope falure type [Almost all types of Many of residual soil.  |Many of residual soil | Many of residual soil - [Many of residuel soil | Almost all types of
" failure, incl landslide,  [collapse are anticipated. |collapse are anticipated. |collapse are anticipated. |collapse, and rock falt  [failure incl landslice,
g and rock mass fallure ) are anticipated. and rock mass feilure
;g 7) embankment Potentially unstable fill Potentially unstable £ |Potentially unstable fill |Potentially unstable fill [Potentially unstable £l (Potentially unstable &1
& slopes can be saen. slopes can be seen, slopes canbe seen. slopes canbe seen. slopes san be seen. slopes can be seen.
& 8) debnis flow P otential debris flow Potential debris flow  [Potantisl debris flow  |Potential debris flow  |Potential debrsflow  [Potentis! debris Sow
- should be carefully should be carefully should be cazefully should be carefuliy should be carefully should be carefilly
§ studied, studied. studied. studied, studied. studied.
9) present countermeasure works Although most of slopes are treated, some additional countermeasure is recommended.
o 10) Geomemmc Design Criteria RS R2 RZ Rl RZ R4
3 11) Design Speed an'h) 60-100km/h 40-60km/h 40-60km/h 20-40kmvh 40-60kmvh 503-90kmn/h
5 [l Widh () 3. S0mdlane 3. 2milane 2 75mylae 5. Cmilane 3 75mllane 3.25mflane
& 13) number of lane 2 2 2 1 2 2
5 14) minimum radivs {m) in Plain 375m 85m 35m 85m 85m 230m
2 minimum radius (m) n Rolling 230m 50m 50m 50m 50m 125m
g minimum rads Gm)  w Mountam 105m 30m 30m 30m 30m 85m
& 15) Complated Year 1982 before 50's before 50's before 50's before 50's early 80's
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A.Table 2.5.2 Comparisor of Current Management Operation among Six Alternative Routes

No. 1 2 : 3 4 5 )
T . Carneron Highlands Gap-Fraser's | Kuala Kubu Baharu- Penampang-Tambunan-
Routs Name East-West Highway Road Hill Road Cap-Teranum Road Penang Road Kenirgau Road
Cffice Telt Gexk Bedncang Tapsh Frager's Hill Ku;iiihu Terenum | TewurLayy | BaratDaye | Penampang | Tambunen | Kenmgau
1) Total No of staff of office £ 40 20 30 60 60 60 60 90 40 40 69
2) Mo, of staff for road work 24 25 g 12 30 30 30 i0 50 30 20 30
Stoff 3 Vo, of staff for road maintenance 10(16) 15015 | 42 6(3) 16() 16{4) 104) 5 1064) 10(4) 10(4) 10(4)
S . . .
4) Tecivical experience (for engineering) | o0y | vigood | Good Good Goad Good Good | V.Goed | Good Good Good Good
5) Techrical Capability (for computer) Fair Fair Fair Fair Good Good Geod Good Good Good Goos Gosd
Eg 1) Total amount of annual budget Tor . ] ] ]
& office 10.7 mil 15.0 1o 1.0 il 2.0 mi 20 il 20 mil 20 ol 160 il 20 il 30 30 mi 40 i)
A . :
2 N 2) Angal budget for road work 0.5mi | 10mi 10mil 10 il 10 mil Wedl | s0md | 15w 15 il pape
] udget .
& lopzopp  |PAwwd budget forroad melntenznce | 400y | somg | g3md | 10w | S0md | S0mil | 50wl | 30mil | 20mi | 80w | $0md | 12mi
:eé 4) Annwal budges for slope relaved work | somy | oot | Gl | 02mi | 3mdl | 30wl | 0wl [ 0Smi | 035ml | 7Omi | 70md | 30mi
'é’ i 5) Actual performance for slope work Good Good N4 NA Goed Good Good Fair Fair Far Fair Far
= 1) Dally patrel performance V.Good | V.Good | Good Good Fair Fair Fair Fair Fair Fair Fair Fair
Normal 2) Availability of patrol record V.Good | V.Good No No Fair Fair Far Poor Fair Fair Fair Fair
mamie~ D208 13 Regular (periodical) inspection
operaton verformance V.Good V.Geod Govd Good Good Good Good V. Good | V.Good Good Good Good
4} Avallabllity of mspection regort V.Good | V.Good Ves Yes Good Good Good Good V. Good Good Good Goed
Crisis Assessment of emergency response; : .
Management B control, road clearance and €0 on, V.Good V.Good Good Good Good Good Good Good Good Good Good Good
3 Disaster 1) Occurrence of past thrae years Often Sometimes Often Sometimes Often
E % Disaster recordiZ) Avalability of data on past disasters V.Good | V.Good No Ng Fair Far Far Poer Fair Far Fair Fair
a ® Jabiki -
A QOther data % ‘:ﬂ.vaniabd:ry of past data of slope V.Good V. Good Na No Poor . Poor Poor Poer Poer Poor Poar Poer
[maintenance work
Privatisation Plan {reference) Road maintenance works to be privatised as of 1/3/2001, but excluding SLOPE MAINTENANCE Ne pnivatisation plan socn

Recommendation by JICA Study Team

In respect of mmber and capability of staff, budget, and Acmal petformance of slope mamtenance work, and availability of past disaster record, {1} East -

West Highway can be recommended as best choice of case study route.

CISAR[UI UT SPBOY [LIapa,] 10}
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Note 1 *1) The fgures m parenthesis are the No. of staffs for slope maintenance which are included in the the total no, of staffs of mamtenance.
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ATable 2.5.3 Comparison of Socio-Economic Indicators among Six Alternative Routes

elerends Dafa)

No ® @ @ @ ® ®
- Penmupang-Tarnbum-
Rone Mame East-West Highway Cnmcr.on Highlinds Road | Gap-Fraser's Road ?ﬁ}iﬂ?{fﬁ r; Pennng Road K:,ﬁga;:ﬁoad

Route Mo Federal Route 4 Federal Roule 58 Federal Route 56 | Federal Route 55 Federnl Routs 6 State Raad
Lagthan) 124 68 6 54 36 120
Traffic Voliene (Vehicies of All Types:L6hours:2 direchions) 1995 ™ 1,393 4,206 380 945 7,493 2,257
Topulshon (1.006):20007 .
a.Alengside Diatner of te Strvey Ronle 1358 2075 196.5 1965 6083 1918
b.Owtsidle Dustrict of the Snrvey Roule 5046 10317 11279 11279 - 5184
Toral 640.5 1,239.2 1,324.4 1,324.4 608.3 709.4
Agneullurg{area i hia for msor erops} 1999
» Alongeide Distict of the Suney Rowte 32.266.4 397340 78.266.0 78.266.0 6.346.5 10.695.0
ZOntside Distnet of the Sorvey Route 468991 .4 317.484.0 1275049 327,594 9 - 17.164.0
Total 521,257.8 397,218.0 405,860.9 405,860.9 6,346.5 27,860.0
Tndwitry i State Ine the Survey Route !
#.No. of Establisharents™® 44459 4986 10,009 } 10,009 2405 2468
b Gross Vidie Guipnits (RM Miluow)y ? 15,784 21,088 126,854 126,884 47,024 19,003
Development Porabiag
A Avetage Aumial Growth Rate of?opu.ln?iou("é).”
20002010 1.6 0.6 2.0 2.0 0.7 41
20102020 18 .5 1.7 1.7 0.6 3.1
20002020 1.7 0.3 1.8 18 0.7 3.6
b Average Agnunl Growidlr Rate of Traffic Volune(® o)'°
10911998 3l 1.0 4.7 5.9 4.5 1.1
Econemic Evaluation
W ith-Withowt" method was applied. EIRR (7o) 383 30.4 382 |5 16.7 145
1 Benefit : (1)Tune saving for traffic
suspenion(24hourd), (2) Recovary costs o slope
disaster and (3} Cost of actrdents Bic 122 116 125 118 133 Lon

e Loooy 8224 1771 263 584 3582 451

Souree*1) "Rond Traffie Volune Malay+in"1983, Eagliway Planiog Unit, Minisky of Works, bialwysia

*2) Departurent of Slanisnes, halaysda

*3) "Crop Healarenze Smistex 1999%, Duector Greneral of Agneulhwe, Department of Agricoiture Aug 2000 for paieadi and *Yearbook of Stawtics Sabalt 16997, Depatment of Stabivtics, Sabah Brauch for Sabais
) UStaeDistricl Data Bauk, Mudaysia, 1990, Departut of Statishes. Malaysin

*5) Depurtuiet of Statistics, Malrysia

*6) *Road Traffic Voluie Malavan 1693, Huhwry Ploeung Thit, Mty of Waorks, Mabuyaa
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A.Table 2.5.4 Comparison of Traffic Volume among Six Alternative Routes

vISARIUIN U SpEOY [UIOP3,| JO)

No. [) 2] [3] 4] [s1 is]
Cameron Gap-Fraser's Kuala KubQ Baham-Gap- T;-‘:j;;‘i'
Route MName East-West Highjway Highlands P:oa p Teratuen Road. Perang Road Road
Rozd (Sabat)
R outs No. poeral | ederal Federal Route 55 Federal Route 6 Foders
Sration 190, ARB03 DR603 | Average AR107 BR703 CR701 Average PR202 PR203 PR204 PR205 Average HR103
<Location of Station® Eof Gerlk | Wofleb E of Tapeh Eof XKKB | Wof Tirm [WofBadge]] South-east | South-west |  West W of Toobn
Average of March and November Counts (Vehicle/16 Hoursiwo directions)
Motor Car & Taas 700 1,582 1,333 1,910 189 739 361 440 36,858 14,996 1,381 1,564 15,522 636
Small Van &Utlities 162 458 374 352 41 182 33 104 3,022 1,189 287 374 1421 535
Mediam Lories 172 315 275 461 45 132 8§ 92 1,664 1,534 333 244 1,080 394
Heavy Lomies 125 183 166 115 29 82 58 &35 310 242 14 15 172 368
Buses 32 81 &7 167 11 34 21 24 4,375 2,052 498 280 2,118 11
Moter Cycles 202 698 558 1,260 74 467 147 214 31,262 14,465 2,947 4,586 15,431 101
Total 1,293 3,317 2,773 4,206 380 1,646 758 945 77493 34477 5460 7.567 36,755 2,046
Percentage Distribution for the Average (%)
Motor Car & Tasis 50,2 47.7 48.1 454 47.5 44.9 475 46.6 47.6 435 25.3 26.0 45.9 311
Srnall Van &Utlibes 11.6 13.8 13.5 8.4 10,9 11.1 10.9 11.0 3.9 34 5.3 4.8 39 26.2
e dium Lomies 12.4 9.5 9.5 11.0 11.7 8.0 11.7 10.4 2.1 4.4 6.1 4.5 30 18.2
Heavy Lorries 9.0 5.5 6.0 27 .6 5.6 7.6 6.9 0.4 0.7 0.3 0.2 0.5 18.0
Buses 2.3 2.4 2.4 2.5 2.8 2.1 2.8 2.6 5.6 5.0 8.1 3.7 5.8 0.3
Motor Cycles 14.5 21.1 20.1 20.0 15.4 28.4 184 2279 40.3 42.0 54.0 §0.6 42.0 4.5
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.9 100.0 100.0]
Annual Average Growth
Rate(?6) [1992-1958] 3.08 13.08] 1166 0.95 4.66 7.95 486 586 [0.46) 5.85; 6.62 4.66 2.48 0.6

HNote: There is no avalable data for Gap-Fraser's Road. The trafic volume is tentabively one half of traffic volume of station No. CR701.

Source"Road Traffic Volume Malaysia”19%8, Highway Planning Unit, Ministry of Works, Malasia
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Appendix 3.3

Slope Inspection Sheets



The Study on Slope Disaster Management Appendix 3.3: Slope Inspection Sheets
for Federal Roads in Malaysia Final Report: Appendices

'SLOPEINSPECTION SHEET = . 'input FORMA =

e o e e CSENERAL SLOPE DATA:
General Stope Data _ _
Most Likely Failure A Codapsal Rock Faf 2 RockMass Falvee 3. Landside
Type 4. Debis Flow 5. Embankment Falure 6. o Action Needed (Form A on}

Start - End
Chainage - i Type of Slope Cut / Embaniment / Nalural
Side of Road ' Right / Lef Distance from Road Centre-Line m
KR Slope ID ' Date Inspected f /
FieldID Inspected by
Route Name Date Checked / i
District Name
/ State Name ' ! : Checked by
Yes / No (if 'yes' describe)
iRealignment Event
{Dascription)
Disaster Record
Location Map {1:60.000]
Date Entered in SIMS / !

Entered hy

A Figure 3.3.1 Inspection Sheet Form A

NIPPON KOEI AP3 -1 March 2002
OYO Corporation '




The Study on Slope Disaster Management Appendix 3.3; Slope Inspection Sheets

for Federal Roads in Malaysia Final Report: Appendices
[IT=E) SLOPEINSPECTIONSHEET  nput FORMB . .
Lo s e T e o SETOH
Start End -
JKR Slope 1D : Chainage: Side of Road © Right fieft  |Date: -
ki - km

AFigure 3.3.2 Inspection Sheet Form B

NIPPON KOEI AP3-2 March 2002
OYO Corporation



The Study on Slope Disaster Maonagement Appendix 3.3: Slope Inspection Sheets

for Federal Roads in Malaysia Final Report: Appendices
[I7)  SLOPESPECTIONSHEET it FoRMC
e D e e e T PMOTOGRAPH -
. Start En :
JKR Slope 1D ; : Chainaga: Side of Road : Right /Let  [Dale:
&m - L

AFigure 3.3.3 Inspection Sheet Form C

NIPPON KOFEI AP3-3 March 2002
OYO Corporation



The Study on Slope Disasler Management
for Federal Roads in Malaysia

Appendix 3.3: Slope Inspection Shects

Final Report: Appendices

l.m' ' SLOPE INSPECTION SHEET input FORMD
= L R SLOPE FEATURE
JKR Slope (D Chainage: Start £nd Side of Road : Right fLeft |Date:
km - kim
Height of Slepe m| No. of Berms
GEOMETRY Angle of Slope {range) - deg|  Width of Berms
Average Angle of Slope deg| Berm Height
Soil Name (if saif) Gravel / Send / Sh f Clay / Feat ! other( J
Sedimentaty Sandstone f Mudstone £ Stistone { Conglomerate / Limestone £ Chert { Shale {
Geological y ?ﬂﬁgﬁﬂﬁeﬁi:%ﬁfmmmmuMemmgmf
GEOLOGY Name ~ tloneous Uhrabasic focks / Tutt / Pyrodlastic { ather ( )
Metsmorphic | State £ Phikite £ Schist / Marbis / Momfels £ Grelss £ caber )
Weathering Grade L nuwyp Cornpasition Ratio of Rock : Soil (%)
Ciscartnuies Type L2345678 Rock So:f=
Sheel Erosion Severe (>40%) { Moderate (10964096} / Minot (<10%)
EROSION Rill Erosion Severe (0.2-0.6m depth) ¢ Moderdle (<0.3n depth) £ Minor
Gully Erosion Severe (>one herm) ! Moderale (one berm) ¢ Minor
Fretting Erosion Severo (~46%) { Moderale (10%-40%) { Migor (K10%)
Type  Trees/Shiubs ) Grass Gunite ! Dentid Concrete ) Dlbers ( }
Engineering Features Percentage covered x %
COVER/ Gabions H= m iz M iR otk Bolts z
EXISTING Crib Wa¥ H= m, L= m \Netting 2
COUNTERMEASURE  |Concrefe Wall H= m, L= miSowa ?
Masoniy H= m L= i iPies m ikerval, m extension )
Cthers Comments
Roadside Drains Goodf Corxdiion ¢ Needs Desiting { Needs Repair / Nk Present
Cascade Drains Good Condifion £ Needs Desibiny / Newds Repair ¢ Nl Freserd
Beim Drains Good Condifion [ Mueds Desibing | Neods Repawr § Nof Present
Cut-Off Drains Good Conddion { Needs Desiing { Needs Repaw [ Nof Fresend
Haorizontal Drains Good Corddion ¢ Needs Desling ([ Needs Repawr 1 Nof Presenf
DRAINAGE Culverl Passageway Good Condfion ¢ Needs Desiting { Needs Repakr [ Wed Preserd
Culvest Inlet Gooxf Condifion & Needs Desiing ¢ Needds Repair ¢ Nok Presend
Culvert Outlet Good Condition { Needs Desifing ¢ Needs Repa £ Not Present
Culvert Wingwalls Good Corxilion ! Needs Desifing { Needs Repair ¢ Nok Freserd
Culveit ID
Hydrological Candition Seepage from Slope Face or G{pund?: Yes/No
Naiural Surface Runoff?: Yesi/No|Ponding Yater Nearby?.  ves/No
Commeints
Cracks?: Yes/No |Depression?: Yes{No
PAVEMEMT Cracks Sealed?: Yes/ho | Shouider Depression?; Yes/No
Shoulder Cracks? Yes/No |Cause of Cracks?: Pavement ¢ Siope faiure
INSTRUMENTATION Iclometer | Piezomeler | Tensomeler | Rain Gage | Pressure G, 0fhers{ }
bree Boondion, Kany) | 6 18ad | Good 1Bod | Geod (Bad | Good /Bad | Good Bad Good 1B
A.Figure 3.3.4 Inspection Sheet Form D
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The Siudy on Slope Disaster Management
for Federal Roads in Malaysia

Appendix 3.3; Slope Inspection Sheets
Final Report: Appendices

g l.rn  SLOPEINSPECTION SHEET  input FORME1
. ST : _ ' COLLAPSE /ROCK FALL
. Start End
JKR Slopa 1D - Chainage: Side of Road ; Right Left Oate:
Kim - km
Condition of Slope ¥ tlickone
. Yes 2
Alluviuin Slope i &
Trace of Collapse }:s é
TOPOGRAPHY Ye"s 1
Clear Knick Point or Overhang o a
. Yes 1
C Slope or Debris Slope e R
oncave Slope or Debris Slop Wi i
A Soil Slope | H>30n ] 0
H : Height of S0t H<30m i»45deg 24
i : Angle of Slope 6m L H<30m i< 45deg 20
GEOMEIRY H<T5m T < 45 dog .
PS?IT“HigheB' t:RockSlope t H > 50m 30
olnt afA or Wm < H< Bom %
H: Height ofRock § B5m < He 30m nT
H<tam T T o
A : Soil Character Conspicuous 8
Swelling Clay Contents Slightly 4
MATERIAL Mo Sweiling Clay 0
SelectAand B B Rock Quality Conspicuous 8
: Sheared Rock, Weathered Rock Slightty 4
Not Available 0
Daylight Structure {Planar, Wedge) “;j ﬁ
g?;gut (?%EEL Soft Soifover Base Rock B
Hard Rock over Wesk Rock 4
Others 1]
Slope Deformation Yisible 10
Guliy Eioslon, RM Erosion, Sheet Frosion, Obsclre ) g
Freding Erosion, Rock Faf, Exfoliaion, Swelfing No Siope Deformation 0
OEFORMATION Deformation at Adjacent Slope Vigible | 5
Rock Fa¥, Collapse, Crack, Swalling, Othar deformation Obscure _ 3
Mo Siope Deformation 0
Unstablo g
Condition of Surface  § | Modergte 4 B
Stable 0
Natural Spring 6
: Ground Watss Waler Seepage 3
SURFACE Oy i
CONDITION i No-vegetation, Grass L
Caver Complex (Grass + Stuctire ) N -
Steucture 1
Available [good) J
Surface Drainage Available {need repair} 2 .
Mot Avallable 1
Score
Countermeasure v lickone
__________ Effective -20
Pantiatly Effective ) -10
Not effective or No Courtermeastire )
Hazard
Score
A.Figure 3.3.5 Inspection Sheet Form E1
NIPPON KOE! AP3-5 March 2002
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The Study on Slope Disaster Management
for Federal Roads in Malaysia

Appendix 3.3: Slope Inspection Sheets
Final Report: Appendices

= - SLOPEINSPECTIONSHEET  input:FORME2 ..
NS il ROGKMASS FAILURE:
; ’ : Start End . .
JKR Slape 10 ; Chainags: : } Sido of Road © Right /1eft  |Date:
o - fin . :
Condition of Slope ¥ tickong
Convex Slope 4
Slose T Debris Sediment K|
ope Type Concave Siope 1
TOPOGRAPHY Qther 1]
Visible } 7
Knick Point Moderale 4
No Knick Paint 0
Overhang 4
Angle of Slope > 6o 2
< &0 0
GEOMETRY > 100m oo
Height of Slope 80.<H ¢ 100m !
< H < 50m 4 .
< 30m 2
tage . 2 Hmm %
Scale of Open Crack Smalt < X0mm, > Smm 15
No Open Crack < Smm 0
GEOLOGICAL Upper Part : Hard Rock / Lower Parl :Soft Rock B
CONDITION Upper Part ; Soft Rock / Lower Part - Hard Rock 4
Wholly Soft Rock 4
Wholks Hard Rock 2
Others 0
Regular Cracks : inferval > I'm 18
Crack i Regular Cracks : inferval < 1m 12
GEOLOGICAL frregular B
STRUCTURE Daviight 15
Daylight Structure or Non-Dayfight Structure Non-Dawtioht A
( Fault, Joint, Crack, Bedding ) W9 -
No Plane 8]
Yes 7
DEFORMATION Trace of Small Collapse or Small Rock Fali o G
Yes .2
Spri SeepageonSlope e -
pring or Seepage on Slope o g
SURFACE - a
CONDITION _ Availablefgood] - .
Surface Drainage Available (need repaii) 2
Mot Available 1
Score
Countermeasure v _lickone
Effeclive -20
___________ Patialy Eflective 0
Not effective or No Countermeasire 0
Hazard
Score
AFigure 3.3.6 Inspection Sheet Form E2
NIPPON KOEI AP3-6 March 2002
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The Study on Slope Disaster Management

for Federal Roads in Malaysia

Appendix 3.3: Slope Inspeclion Sheets
Final Report: Appendices

i l-m -~ 'SLOPE INSPECTION SHEET * input FORM E3
et S e ANDSLIDE.
JKR Slape 1D ; Chainage: Star E79 i o o Right /tefr |Date:
ki - ki
Condition of Slope v lickone
Yes 10
History of Landslide =~ e
_ No 0
TOPOGRARPHY Anomaly Obvious 40
: Disturbed Contour Lines .
Geographical Features like | P amaf;y ____________________________ 30 ______
Scarp at Top of Slope Unecertain 10
Fault, Sheared Zone 10
Alteration Zone 10
GEOLOGICAL Daylight Structure §
STRUCTURE Non-Davylight Structure 3
Intrusive Structure, Cap Rock Structure 3
Others H]
GEOLOGICAL Shale or Schist 3
CONDITION Cthers 9
Yes 8
BulgingatToe . b
No 0
Yes 8
Depression or Subsidence e
No g
DEFORMATION
Cracks on Surface, Diagonal Tension, ves 8
Shear Cracking No 0
Yes a
Deformation of Countermeasure
No 0
Yes 3
Spring, Natural Waterpath Buatitt R Ee—
No ]
SURFACE
CONDITION _ Available (good) o
Surface Drainage _Avallable (needrepat) ] 4 2
Not Avatlable 1
Score .
Countermeasure v lickone
Effective 20 |
Partially Effective -10
Not effective or No Counfermeasiye +
Hazard
Score
A Figure 3.3.7 Inspection Sheet Form E3
NIPPON KOEI AP3-7 March 2002
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The Study on Slope Disaster Management Appendix 3.3: Slope Inspection Sheels

for Pederal Roads in Malaysia Final Report: AppendiccsL
- SLOPEINSPECTION SHEET -~ - input FORME4~
NS e U DEBRISFLOW
Statt  End _
JKR Slope D : Chainage: : Side of Road © Right feefr |Dale: i
it - Fiid
Coandition of Slope S v tickone
Contributory Area of z 0.50 km”* 15 .
QOccurrence 015 < A<0.50 km? - a0
) SR A
. { Gradient of Stream z15c_ieg) < 0.15 km? .. c
_ ) > 40° : 15
TOPOGRAPHY .Extreme Steep Gradient of 0 e g e dp 10
: Stream T .
. < 300 . []
. > 0.20 krn? 13
Area of Slope Gradient 2
more than 30° in Source Area 0.08 5 A=020km ‘ 8
< Q.08 km* .4
> 0.20 km? 13 ]
: Area of Grassland and Bush 002 < 4 <0.20 km?
COVER IN ) 2
SOURCE AREA ' < 0.02km
Existence of Earth Works/ Ponds/ CiYes | 10
Logging activity/Seepage No 0
: Yes 10
Existence of New Crack, Scarp :
DEFORMATION IN _ No -0
SOURCE AREA Yes 15
Histary of Collapse
No
' Yes
TRACE Trace of Debris Flow
No
Score
Countermeasure v tickone
Effective |20
Patlially Effective . ' -10
Not effective or No Courdermeasure : +0
Hazard
Score
AFigure 3.3.8 Inspection Sheet Form E4
NIPPON KOEI AP3-8 ' March 2002-
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The Siudy on Slope Disaster Managoment Appendix 3.3: Slope Inspection Sheels
for Federal Roads in Malaysia : Final Report; Appendices

A|  SLOPE INSPECTION SHEET input FORM E5 -
CUSSA e  EMBANKMENT FAILURE
i Start End
JKR Slope 1D : Chainage:; _ Side of Road : Aight  tet |Date:
. Jatt - ki
Condition of Slope . : ¥ tick one
: : > 45 deg 10
GEOMETRY Angle of Slope | » 33 deg, £ 45 deg ' 5.
: ' _ £ 33 deg 0
_Unslable Toe 8
: ._Poor Subsort 5
BASE GROUND Aluvium ]
SIOIE TOC oo e 0.
- Unecerain 3
- Sandy Soll I T 5
FILL MATERIAL Clayey ol e I R -
_ Gravel . N 0 |
Unknown 3
Wet at Toe of Fill Slope Xes 8
P No 0
. ‘ : Yes g
GROUND WATER “Trace of Water Flow on Slope Surface o 0
AND SURFACE 5 NN . Yes g
WATER eepage from Fill Slope o q
5 Need Repair b
Surface Drainage Noi Available 3
' Good - 0
Insufficient or No Culvert Yes 1o
. : _ No f
ESEVE[)’:!Q'IC‘) N OF Insufficient Treatment at End of Culvert 1;55 S
. . Yes -5
C
Bending or Rgductmn of Culvert s ;
] Yes i0
Cracks, Creeping o g
_ Surface Eroston KTOS e g -----
DEFORMATION
Existence of Repaired Portion res -
No 1]
) -1 Yes | . 3
Swelling on Slope N q
Score
Counterreasure o : v tlickone
Effeciive ) -20
| Partially Effective -10
Nol effective or No Countermeasure 0
Hazard
Score
A Figure 3.3.9 - Inspection Sheet Form ES
NIPPON KOEI AP3-9 o March 2002
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The Study on Slope Disaster Manz{gcmcn! Appendix 3.3: Slope Inspection Sheets
for Federal Roads in Malaysia Final Repori: Appendices

. . SLOPE INSPECTION SHEET - input FORMF
- S . : L PROPOSED COUNTERMEASURE 2 CONSEQUFNCE
JKR Slope D : Chainage: St Fd Side of Road ; Right /Left Date:
ki - K
Proposed Countermeasure
Countermeasure Amaount Remarks
Comments
Conseguence Data _ v lick one
Senvices, Public Utilities ' Yes ' 2
if gas, il, lelecom, eleclyic or water hipe!ines are available, mark "Yes" No 0
Danger to Building Occupams Yes 2
only mark"Yes®, If distance fram tog of slope~ 2H (H : Height of Slope) No 0
> 1,000 AADT 2
Volume of Traffic : . 2001,000 AADT 1
{AADT = Annual Average Daily Traffic) ’ : <200A40F | D
Angle 8 _ > 30" 1
(road al centre-line to crest or embankment toe) < 30 0
Failure Size () Cul Slope (W) - (g} > 3,000 or (b) > 1,000 1
{b) Embankment (m®) {a) 2 3000 or (b} < 1,000 0
Canstruction Period of Ternparary Diversion : > 1 day 1.
< 1 day 0
Length of Alternativa Roads _ > 50km 1
<S0km 0
Consegquence Scole
Local Information
Building Type : . Residential / Holel/ Commercial fHospital / Factory f School/
: Others{ )
Vegetation / Cultivation zzz:igf??: d’;yi?;;n?ag;i:ff? ! Grass / Ru;n ber / Oif Palm
Annual Average {mim)
. (mm)
Maximum - : e
Monthly Average : Month
Rainfall Information Minimum (mm)
Month
o  imm)
Draily Maximum B
Manth
Wearasl Stalion

A.Figure 3.3.10 Inspection Sheet Form F

NIPPON KOE! AP3-10 March 2002
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The Study on Slope Disaster Management Study Appendix 5.3: Consideration of Economic Analysis
for Federal Roads in Malaysia Final Report: Appeadices

80 -._._‘_I-‘requencyor.n\uual Values e s et £ 1 o e e et 8 A 14 R A i 28 1
4 Accumulated Relative Frequency

1 0.9

0.3

{107

Frequency of Risk Rate by Class
e e 13
o in <
Accumulated Reltive Frequency

I
i

102

J I
R—— Y )

-15 -5 5 - 15 25 35 . 45 35 63 T 85

Class of Risk Rate

A.Figure 5.3.1 Histogram of Frequcncy of Risk Rate by Class
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. Class of V{/C
A Figure 5.3.2 Histogram of Frequency of V/C by Category
NIPPON KOEI APS -1 March 2002

OYO Corporation



The Study on Slope Disaster Management Study
for Federal Roads in Malaysia

Appendix 8,3; Consideration of Eeonomic Analysis
Final Report: Appendices
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A Figure 5.3.3 Relation between Totat Score and V/C
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The Study on Siope Disaster Management Study

for Federal Roads in Malaysia

Appendix 5.3: Consideration of Economic Analysis
Final Report: Appendices

A.Table5.3.1(1) Formulas of Calculation for Benefits/Cost and Input Data Sources

Ry of 19t Chasarter of
@ - Be . Managemant Dats(Vaslebiery
“ontenls of Damnges (Benefits) & - Neeesary Dada (Inc,
Formulss Variables | Explanstion of Varlables | o\ og scumed varabien) Data Sourte e
' : : Cusestiuly | oy pouies | B e
(Fast-Wesl Data
g IR [l (R Sy
e P U, I, Forecwt (F)
1 Direct Damages
Baalc and Common Data g.'mm R
i
A
5. Totd Qs ol Fidnd Musarials ¥y Typa o bamoiea
gt Yot "~ ot firrsadien  (1GA Buoty Tem [Z20M! R
Porsihln Grumasiey of Fudied M acial i
,Lduu—qdfiiu’ldﬂ-xn‘\‘-; e ThokakstFogorns [TCR S2aty Tewn Iu’f.s;mh“ R
m, Ernmages for Hemuw Body in Yehicke
Dy=[x N I (Do s Parisa 04) A ]
IV P ol Retwons Sovstetd i Dty fpemian)
gl Arurnge Fimiwger %3
N=t x P HE: [ s smseret 1. Capiiy by Yok Eppwlpabmoriebley  CHICA Sty Ty 20 A 5287 R4 P
. 1, Seckanad Tradle Vabuna by Vo Trper i::’_‘hm”“‘ 104 Couty Tram ‘;‘?)‘QM R
I orinde TR R T bt lrca Suaty Tew g:?;""' P
P nh»&?t::;\l':::;aamwmun o™ cddusd |12 Srdy Tamn I:i‘;""' r
PefL g, L)L, Ly 2 [nomt s et seedbr ste Prdectey BT e et ICA Shady Tean ?;’i""" P
Ly D okt Sy At Bescratmd fr— |nCA Svdy Tems ICTELE%!MI T
L gz [Arm Bt Bt Wit To by et [ren sty Toms [E2000! P
- | iraintie Quindiy A48, L Poeahis Qusaciy L T
L= V’Q O opaiogey o a1 it md Ootes cx bl ity of el st e gy [T ISa St [[IGA Sonly Ten [ R
JO  : Tagh it onioc Quaney s o ¥ T N e P
Ly= AR x AS AR : o Fumsag e Batiersn Vebctestrschnbicny [T5 bs et [RCA eaty Team 0&?‘“"

A.Table5.3.1(2) Formulas of Calculation for Benefits/Cost and Input Data Sources

Responlity of Data Charsclee of
. Colection und Duta(iatiabies;
Contents of Damages (Bewefits) & Neceseuy Uste (o, e g J—
. a ) ¥artables | Expizastion of Yariables < ¢ D Square
Formulay Precesscds Avurmed Vackin} Cire-Study To Be
faw
ABRouen Precemed
Eat-Weal Duts
i o | UER | Avwsedt
' N s Forceast (F}
A s perdmhad hsrargca _':’;‘3’*‘“‘-'! c":‘f;-m P
| AR=SD/TD K1Y [t recsmt o Db a1 b it ITa be calimnd TR Sty Tewm 3"};’"“ P
FT > [ Sevtoes Teuthe Vohawe gor Doy 1. Prevenzie) Z:r‘:’;;:;::;. 1A Sty Team ;”f;mmw R
Dot rkmen | Lergarima
el attatacnn [FASH T [0
h. Pomes L3 [Fe bafirsens TSN
L it Ve of D Trpe st
oty +1, 1y ooy B3 e b by g e d o
(1) Triemss [T b0 tkokans PoTASY buny P
T ke fereurta e et N
01 Parers ikl LTS PN Y r
[ e S v—
1y~ PONE X (L12) POM: b G 55 B2t } Uk Vo o Dorroes by Dby L of S
:-',::Mr-c-uh:ﬂw—#ba-f-m [Dext Gt s (7224 Soly Tom LWRSHG R
G) Frama P Gt Nokirmal boems €020 [To e frttans rOA Sy Yem PRADID P
L v Ul Spaess [hrr e e oo ey Tom (2030 P
Iy Damages [ar Human Body in Bailding
1. Methed-1: If Beery are many buildings wilkin the arra of two times of foc of helghl of slope
Pbx Db xry P o[t i abdi AT |y o ot pobangs e 01 borcioe "
[t e, of Zowroms i Buibag by T T A S e e Cem EREY P
I o1 e by Pt oty 5.2 .
I3 2 M Dedr Dond md by Tt o Sgr 1, Tyy of Shugm Fudm e hogr demp toba St [FTA Sy Tewn ‘r‘q R
S e ¥Tere)
i D e s i st
Lk Ve o Dot b Ty T oo T,
favineze gup
- N [Tra
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The Stuey on Slope Disaster Managemenl Study

for Federal Roads in Malaysia

Appendix 5.3: Consideration of Economic Analysis
Final Report: Appendices

ATable 5.3.1(3) Formulas of Calculation for Benefits/Cost and Input Data Sourccs

RerponsRnbily of Dela Characer of
Colle clloh and
Munsgraent Dals(Vurtabier}
Contents of Domages (Beneftls) & o Necessary Datn {Ine, R
Formulas Variables | Explanation of Variables Procesed& Assumed Vaitabies) DAt Siniice o
Cate-Shady Riw
. Al Routes Frocesiek’
(Ewst-Wesl N prey .
gy | R Avnmnsd;
- [T Fareckst [P}
ernn .
O Frare e of arakadin 5072 el
. [P sama e o e
. ot ¥ of e by D by Tz of g [ 70 I P
e Veli kily)
e e e e ot e et S A S Toms bk R
k1) Fabars Fre Copine Micdrnsd Lo GOU) [T b figar i lnca swb Tum fockmnn ¥
PN Quuaskry o Falid Mawish Outide A Risd u)
@= Joutfo - QO weasio e kdomel®y s Prixg
(37 Porstie Quemy W74 Mmmhin) [Prsnible Guamsiy of [ [aek swip e ;i’f;"’“ R
Fi2 [ o Ousk ks '+, Widah of Arvk Cotaddn of Tiid Take cirdurt Rk Sadp e m‘)‘*“ R
Ve » ek st Ferctle Quaeey o fake 3 Muerahs T b taratainx 5CA Sty Trae "i'f;"" P
Y SRTI ] RNTREY [Fate caintany [rcaseyTin L"f{’"‘ P
e NI x N[ttt 1te oL A i, {ICA oty Teaa 1104 R
X [FRrCR Sty (R
pir |Fortvth o Cre am Asparproa Sl ke R. P
1 o=l F g [P o B ot T Sogs Fobae Ty ek d e it L
o [Frastic Quudey +f Falad Hsish Quite sfRead » _
[kttt il o st et s
) Jravinde v et Lacgh o3 Tenc sl of
rrae=Ls v 28 Ao oh
L5 fmaph of Sze 1. Chalamgs by Siaps g1 beisa Fiem {CA Shdy T '”f;“‘ R
o B dsuge Tk it of Stepd gt iR (0L S Te [0 R
2. Method-2: 1f Ibere ace very few buildings within the arca of two thmes of toe of height of slope
PoxDb xry Pb: ;:‘,::‘;:;P“‘“'M""l"r“““ 1. 5 sre of D gor te Reading On copauscs et piwatien  PCA Sody T ;:T:m R
2. 0a. o Focoomt I A Types of Bulblings ::‘"""—‘m”‘"’nﬂsuﬁm LKk 3G P

A/Table 5.3.1(4) Formulas of Caiculation for Benefits/Cost and Input Data Sources

Tn Bt -r0)

Revpoinddity of Duta Cisacier ol
Colection ad b
Moy [
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Formulas L f Varta Bracesstdd Assoted Varabtet} Dt Sowrce - N Tobe
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The Study on Slope Disaster Management Study
for Federal Roads in Malaysia

Appendix 5.3: Consideration of Economic Analysis
Final Reportt: Appendices

A.Table 5.3.1(5) Formulas of Calculation for Benefits/Cost and Input Data Sources

Ibbicy of Dal
Resparalbisty of llala Characer of
Caileellon and
Managairnt Data{¥artable )
Contents of Damages (Benefils) & . Necossmy Data e, : i
Formukas Yariables | Explanatlon of Yarlahles ProcessedhAsned Valablesy Dals Sowre oSty - Tolle
' AN Routes Processil?
(Ersl West " Pata
gy WKIY @ Arsaned
e S e v Fortemt (F)
- Welghitig of Vel b7yt [Tose sttt A ety Tram PR r
1. ¥ihue o € pmme iy b Tspo of Yokiriy
(1) Pas orgar Cas
It R o Vibor of Coramp by by Vil Trps  [Rismgon ek vy Tern |FRROVD | 4
7} Fortghe Cae Irch) 1T
& Capacicy of Toamage s rary ek Sty Tona ety |
v Avernge Lusing Forer Arrrgtiy NCR Sy Teas [FRUKT r
v, Wrighal ¥e) by Tyye of Yahiale [ 1nmp i PICA Seaty Tom [IRMHT r
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e ¥ ATRE TRV | st Siopr Copt e Sen [FCA Sy o ';;f‘;‘ L R
1. D umage Rate por Vedich PR rCA Rty Teas P
y F&;im:‘::::;)d!ﬂa-hlln& R lrca s e |rvcins p
Dy Damages for Assis of Buildings e et e v
1. Meihod-1: H there are many bulldings within the area of two times of toe of helght of alope
¥ (1 O taceios Caot o Beiiimg Yy Tl biding
TIBxr, xey = [Tt Voo o A Tries A Bd kg 355 o e Sogeion ot ok ey
& Avseige Cpumnnction Cratgar by Trpa o 5
'"';.mw__d gy ine Dopt of Bauiog FCA Sty Team [R2RD R
b A bt Dipeiiboiom Bite PP |rc orty Team IS P
Ao Yobee 6 Mot ey
9 R o of Vabws o M skl 19 e Dot of B | mpicn RCA Sty Tria [0V P
7) M. of Evabling by Trpe Tope lemaitos St [TA Sady Team |TREIHY R

A Table 5.3.1(6) Formulas of Calculation for Benefits/Cost and Input Data Sources

Respomibibly of Nutu Clisweeter of
Coliection wnd Vartab
inrgent Data{Variabies)
Clontenls of Thimages (Bencla) & . . . MevtuayDats (lac, y RPN SR
Formulas Variables Explanation of Variahles Pracesssds Asrumued Variahies) Diatn Sowree e Sioty o
AN Rowles
(East West Y Dats '
gy | OKR ) Asouned
N Foreewst (P}
e o Beng etcired by Sipe Ealbee L by b sdvard . Dy P
o of Dacuage 1 of A Bod g by P e Quomey Ty
» [t Fabed Warmals Corsie Raad and by Type of e FRERTEEN [reA sy Team [FHARY P
e
2. Method-2: If there are very few huildings within the area of two times of toe of helght of slope
TVbxrpxr = [Total Vi of A Trovs of Beddnge(33) ;“‘,” il VR, FCA S Tow [RIED P
P ol g ited 14 R Fider b by 4 sk bered B Dy P
15w o Dramaages o A B 3 Smgs by Pecnie Crumey
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The Study on Slope Disaster Management Study
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Appendix 5.3: Consideration of Econiomic Analysis

Final Report: Appendices

A.Table 5,3.1(7) Formulas of Calculation for Benefits/Cost and Input Data Sources
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A/ Table 5.3.1(9) Formulas of Calculation for Benefits/Cost and Input Data Sources
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The Study on Slope Disaster Management Study

for Federal Roads in Malaysia

Appendix 5.3: Consideration of Economic Analysis

Final Repori: Appendices

A/ Table 5.3,2(1) Socio-Economic Input Data Including Assumed Data of Economic
Analysis for the East-West Highways (Case-Study Route)

No. Name of Data Assumed Data Related Benefit and Cost
I |TBeonomic Bednefit
L [Transport Capacity by Vehicle Type(passenger/vehicle) See ATable 5.3.2(3)
2 [Sectional Traffic Volume by Vehicle Type(Prescnt:2002) See A Table 5.3.2(4)
3 | Average No. of Persons by Building Type Sce A Table 5.3.2(5)
4 | The Danages to Humin Body by Quantity of Failed Mud and Debrls Sce A Table 5.3,.2(6) &(7)
Damages for Hunan
5 The Danages to Human Body by Possible Amounts of Failed Materials . Bodies in Yehicle
Outside of Road See ATable 5.3.2(8) &(9)
6 [Probability of Oceurrence of Damages to Humanbody Sec ATable 5.3.2(10) &(11)
7 |Avemge Growth Rate of Traffic Volume 3.08%
8  [Average Growth Raté of GNI{GDP) 5.37%
& {Sectional Traffic Volume by Vehicle Type(Fulure:2022) See ATable 5.2.2(4)
10 |Distance Untif Stopping After Braking 40m
11 |Average Speed by Vehicle Type 40knvhour (11msec)
5 Unit Value of Damages of Injury by Type of Slope 15,000 RM{Light);
1 . :
Failure(Present:2002} 33000 RM(Scrious)
Unit Value of Damages of Injury by Type of Slope 36,000 RM(Light);
3 A - Damages for Human
Failure(Futurc:2022) 80,000 RM(Serious) Bodies in
Vehicle&Building &
14 (Unit Value of Damages of Death by Type of Stope Failure(Present:2002) 506,000 RM Damages by Altemative
Roads
15 |Unit Value of Danages of Death by Type of Slope Failure(Future:2022) 1,220,000 RM
16 [Per Capita National Income{Present; : 2002) 14,452 RM
17 |Per Capita National Inconx (Future : :22022) 34,854 RM
18 |Average Life Span of Passcnger 70 Year Damages for Human
19 |Average Year of Passenger 35 Year Bodies in Vehicle
20 |No. Persons in Building by Type of Building See ATabke 5.3.2(5) &(11)
21 No.of Lanc in Average{both ways) 2 g;ﬁ?e; f;:IET::n
22 |Road width of Onc Lane in Average 6m
23 tPrice of Vehicle By Type
See A Table 5.32(3
24 |Avenage Depreciation Rate by Vebicle Type e ¢ @)
24 [The Rale of Value of Commwodity by Passenger Vehicle Type
25 [Capacity of Tonnage by Type of Truck See ATable 5.3.2(12) Danmges for Vehicle
25 {Average Loading Factor by Vehick Type See ATable 5.3.2(3) &(12)
26 Damage Rate of ‘{aluc per Vehicle by Failure Volume Oulside Road and by Sce ATable 5.3.2(13) &(14)
Type of Slape Failure
27 |Average Construction Cast perm by Type of Building (Infrastructure)
See AlTable 5.3.2(15)
28 |Avemge Depreciation Rate of Building
Damages for Assets of
29 |Rate of Value of Movables {o the Total Vatue of Building Buildings Alongside
Roads
Rate of Damages of All Buildings by Guantity of Failed Materials Qutside
30 See ATahlc 5.3, .
Road and by Type of Slope Faiture See ATable 5.3.2(16) &(17)
31 |Roughly Estinated Total Valuc of Al Types of Buildings See A Table 5.3.2(18)
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The Study on Slope Disaster Management Stucly

Appendix 5.3; Consideration of Iiconomic Analysis
for Pederal Roads in Malaysia

Finat Report: Appendices

A/Table 5.3.2(2) Socio-Economic Input Data Including Assumed Data of Economic
Analysis for the East-West Highways (Casc-Study Routce)

No. Name of Data Assumed Data Related Benefit and Cost
32 [Fanngate Price (Gross Income) per Ton By Kinds of Crops (RM/ton)
33 jProduction Cost Per Ton(RM/ton) Siee A-Table 5.3.2(19) Damages for Assets of
3 [Net Income by Kinds of Crops (RM/ion) E’" Ll:;mgs Alongside
oads
35 {Damage Rate by Kinds of Crops See ATable 5.3.2(20)%(26)
36 | Average Yield of Agriculivral Products See ATable 5.3.2(21)&(27)
: , 2RM/nd for Cut
37 |Unit Cost for Removal of Failed Materials (RM/m’) o : :
Slope; 20 RM/m3 Damages for Recovery
, 2 Times of Works
38 | Cost for Emergent {Temporary) Repair o(RM/m3) e
Countermeasure Cost
39 |Period During Road Closure See A Table 5.3.2(22)
Loss Time During Road
40 |'The Time for Prcparation for Recovery Works 0.125days (3 hour) Closure(Damages by
- Road Closure}
41 [Ratio of Giving Up Travel(Transport) in the Occurrence of Disaster 0.2
42 |Unit Time Value by Vehicke Type(RM/vehicle: Minutes):2002 See ATable 5.3.2(23}&{25)
43 {Unit Time Value by Vehicle Type(RM/vehicle: Minutes):2022 Sce ATable 5.3.2{26)
) 7.3RM/hour/
44 |Passenger: Income/Hour/Passenger2002 :
passenger
17.7RM/hour Damages by Altemati
45 |Passenger: Income/Hour/Passcnger2022 o : Bes by ratve
fpassonger Roads
(365-14-52.14 x2) x 8
46 W()l'k"ll'l.g Hours o o o :
=1L9MhoursNear
47 |Average Intesest Rate of Deposit in Bank 4%/ Year
48 |Unit Vehick Operaling Cost by Vehick Type(RM/fVehicle: km) See ATable 5.3.2(27}
49 [Length of By-Pass 20m
Canstruction Cost of By-Pass (RM/m) Damages for
50 [a. Qut Slope 200RM/m Construclion of By-Pass
51 |b. Embankment 2,000RM fmy
I s for Busi
52 |Ratio of Damages for Business Income o Totat Damages Sop| B Tor HISINCSS
Incaine and Others
53 |Probability of Occurtence of Slope Failure(Return Period) Sec ATuble 5328 | PmualAverage
¥ P we A Table o3 Danuges(Benefits}
i1 |Economic Cost
1 jRate of Materials Cost to the Total Cost 0.7(Cost of Malterials
2 [Rate of Labor Cost to the Total Cost 0.3{Cost of Labor
Ec i tof
3 |Standard Conversion Factor 0997 ono-mxc Costo
Materials
4 |Rate of Unskilled Labor Cost to the Tolal Labor Cost 0.2{Cost of Unskilled Iabor
7 f
5 |Convession Factor for Unskilled Labor Cost 0.75 E(:;(?l]':(};:i.(::)sc:ro
6 |Average Conversion Factor for Total Financial Cost 0.948| Total Econontic Cost
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The Study on Slope Disaster Management Study Appendix 5.3: Consideration of Economic Analysis
for Federal Roads in Malaysia Final Report: Appendices

A.Table 5.3.2(3) Average Passenger, Prices and Commodity Value by Vehicle Type

Average Totat

Average Avenge ) 3
’ . Average Avemge Prices Average Prices Comundily| Avenge
o . Capacity  (Persan/ N Fassenger Value Value
No. Typtof Vehicle Vehicle) Loading (BersonfVeh (New) Rateof {Actualy (KM Vehicl | (RMVebic
Factor (%) k) (RM/Yehicl[Depreciation | (RM/Yehicle) o) ley
9 (Al VI AN
Passegen Car
1 Car & Taxs 4 50] 2| e0000 05 30,000 3528 33528
2 Soall Vans & : .
Lhilities 10 50 3 £0,000 0.5] 30,000 * 176,400, 206,400
3 Buses i 40] 60] 24| 150,000] 0.5] 75000 £820]  838H)
4 Motor Cyches 24 50 1 10,000 05 5.000] 1,764 5,764
Freight Car{Fruck) [1] 1] .
! e ) 50 1| eono 03 00| 17600 206,400
2z Medum lormies 2 50 1 70,000 05 35,000/ 352,800 387,800
3 1eavy Lormrkes ] 2] S0 1 120,000{ 05 60,000]  852,000] 942,000
Sousce : The Road Maintenancé Unit of Road Branch , JKR .
Note ;. * £} Assumption feraverage commodily valae,
{1) Passenger Car
- Car & Taxi 1/50 of snal] vass and wiilitics
- Small Vans & ‘The same value to be used for estimation of 1ine vatue
- Buscs 120 of srall vans and utilities
- Metor Cycks 1100 of small vans and afilities
(2) Freight Cars(Truck) -
- Smull Van The game value to be used for estimation of 1kee value
« Mediumlonies  The same vaiue do be used for estimation of 1ims value
- Heavy tLorries The same value to be used for estimation of Lime value

A.Table 5.3.2(4) Annual Average Daily Scctibnal_ Traffic Volume by Vehicle Type

Passenger Car . Freight Car (Fruck)
Year : . Motor . Srall Vans | Medmum Heavy Total
Car & Taxd Smail Vans & Utiities Buses Cycles Sub-Tetal & Utllities Lories Lories Sub-Tolal
1998 805 3 37 232 1,166] 93 198 144, 435 1,601
2002 908 105) 42 262 1315 105 24 183 491 1,808]
L 02 1,666 192 76) 430 2415 192 41 299) £ 3316

A.Table 5.3.2(5) Average No. of Persons by Building Type

Average Person
Type of Buiding per Building
: ' | (person/buiding) |
Residential 3
Commercial . 5
Factory 15
Hospital 20
School ' 100
Hotel ' 30

Note : The figures are tentative

A.Table 5.3.2(6) The Damages to Human Body by Failure Volume(1)

Rock Fall & Rock Avalanche

: : : Damages b
Quantity of Failed Materials Inj ges by
o Y‘d fRoad (m* Degree of Damages Da?:f;s :;Ozj)ury Death
utside of Road (m’) p RM/person)
Q=025 Slight Injury 15,000 0
2 = 0.5 Heavy Injury 330000 0
Q=05 Death ' 33,000 505,821
Note : The values are the same as of Table 7-1&2
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Appendix 5,3: Cansideration of Beonomic Analysis
Final Report: Appendices

A/Table 5.3.2(7) The Damages to Human Body by Failure Votume(2)
[Another Type of Slope Failure: Collapse, Landslide, Debris Flow & Embankment Failure]

. ) ] ‘ -~
R R A
(RM/person)

QSSO Slight Inhury 15,000 0

Q=100 Heavy Injury 33,000 0

9>100, Death 33,000 505,821

Note : The values for damages are the same as of rock fall and rock avalanche.

[Rock Fall & Rock Avalanche

A.Table 5.3.2(8) The Damages to Human Body by Failure Volume Outside of Road(1)

i i : : Damages b
Quantity of Failed Materials s by Ini ges by
Ou yid fRoad (o) | cEree of Damages Dm(r:f&? :r);o?)ury Death
tside of Road (i) P (RM/person)
Q<10 Slight Injury 15,000 0

s 50 -
Q Heavy Injury 33,000 0
0> 50 Death 33,000 505,821

Note : The values are the same as of Table 7-1&2

A.Table 5 :3.2(9) The Damages to Human Body by Failure Volume Outside of Road(2)
[Another Type of Slope Failure: Collapse, Landslide, Debris Flow & Embankment Failure]

Quantily. of Failed Mah;n'als Degree of Dumages Damages by Injury Daf;‘r‘gﬁfﬁ by
Qutside of Road (m)) (RM/person) (RM/person)
Q<100 Stight Inbury 15,000 0
Q <500 Heavy Injury 33,000 0

0> 500 Death 33,000 505,821

Nate : The values for dammages are the same as of rock fall and rock avalanche.

A.Table 5.3.2(10) Probability of Occurrence of Damages to Humanbody

Rock Fall & Rock Avalanche

i : - . Damages by
Quantity of Mud and Debris Da by I
yo 3 Degree of Damages 1?;555 eéor:)ury Death
(o) P (RM/person)
Q =025 slight Injury 0.10 0.00
Q =0.5 .
Heavy Injury 0.20 0.00
0>05 Death 0.72 0.04

Note : Probability is the same for the damages to human body ouside of roads but category

must be used in Table 6
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. The Study on Slopc Disaster Management Siudy Appendix 5.3: Consideralion of Economic Analysis
for Federal Roads in Malaysia Final Report: Appendices

A.Table 5.3.2(11) Probability of Occurrence of Damages to Humanbody
[Another Type of Slope Failure: Collapse, Landslide, Debris Flow & Embankment Failuré]

Quantity OfMl;d and Debris Degrec of Damages Pamages by lﬁjury | Dargaeg;:; by
(n) : (RM/person) (RM/person) |

O=50 Slight Inhury 0.40 0.00

Qs 100 Heavy Injury 0.20 . 0.00

0> 100 _ Death 0.72 0.04

Note : Probability is the same for the damages to human body ouside of roads but category
must be used in Table 7 '

* ATalbe 5.3.2(12) Capacity and Average Loading factor of Tonnage by Type of Truck

. . _ . ¢ -Average
Type of Vehicle CI‘DE?p :chlc) Average L?;:;mg Factor Tons
: (Ton/Vehicle)
Small Vans & Utilities 6 - 60 ' 3.6
Medium Lomies . 12 &0 72
Heavy Lormies : . 3 60 18.0

A.Table 5.3.2(13) The Damage Rate of Value per Vehicle by Possible Quantity of Failed -

Materials - :
Rock Fall & Rock Avalanche :
Quantity of Ml;d and Debris Degree of Darmages Damage Rate of Value
(i) (%)
=025 Sfight 20
2 =05 Heavy | 30
0> 05 Very Heavy 80

A.Table 5.3.2(14) The Damage Rate of Value per Vehicle by Possible Quantity of Failed
Materials

{Another Type of Slope Failure: Collapse, Landside, Debris Flow & Embankment Failure]

Quantity of Mud and Debrs Dapmge Rate of Value
3 Degree of Damages .
() (%)
QSSO Stight 20
=100 Heavy 30
0= 100 Completely Broken 80
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The Study on Slope Disaster Management Study Appendix 5.3: Consideration of Economic Analysis
for Federal Roads in Malaysia Final Report; Appendices

A.Table 5.3.2(15) Average Value of Building by Type

. The Rate of Total
: ‘Tolal Average | Avenage Value of Average Average
e ¢ Buids Consiuetion Cosl | Average Arsa of Buildig | Consiruction | Depreciatio | Value of Movables t Value of val ‘
ype ol Buiding (RM/m2) (m2) : Cast nRate | Duilding [M1OYAVES L wp vables alue o
(RM) @) M) VaI‘HCI, of (RM) Building
Ruiting (RM)
L)} (A (< _ o) {(F) B © {in
R o @0 | o
Residential B8 175 139,000 50 75,000 10 75,000 150,000
Commercial : 1,250 200 250,000 50, 125,600 1.5 187,500 312,500
Faclory . 1,250 400 500,000 s0] 250,000 20 S00,000{ 750,000
Hospilal . 5,000 2,000 10,000,000 50 5,000.0(!J| 30 15,000,000] 20,000,000
School 2,000 2,000, 4,000,000 50 2,000,000] 1.3 3,000,000] 5,000,000
Hotel 6,667 3,000 20,000,000 50[ 10,000,000] 300 30,000,000{ 40,000,000

Source : The Road Maiitenance Uait of Road Branch, JKR

A.Table 5.3.2(16) The Damage Rate of All Tjrpe's of Buildings by Quantity of Failed
: ' Materials Outside of Road

. [Rock Fall & Rock Avalanche

Quantity of Failed Materials ' Damage Rate of Value
o 3 Degree of Damages
Outside of Road (m) 7 (%)
Q'=10 Slight 20
- :
Q'=50 Heavy - 50
Q.;> 50 Very Heavy : 100

A.Table 5.3.2(17) The Damage Rate of All Types of Buildings by Quantity of Failed
Materials Qutside of Road

fAnother Type of Slope Failure: Collapse, Landslide, Debris Flow & Embankment Failure|

Quantity of Failed Materials Damage Rate of Value
) : 3 Degree of Damages o
Oulside of Road (m') (%)
Q'= 100 Slight _ 20
r
0 's 500 Heavy 5
Q'> 500 Yery Heavy 100

A Table 5.3.2(18) Total Value of All Types of Buildings

Assumed No. of Building (Residential) 5
No. of Persons : . 3
Average Value per Building - 150,000
Total Values 750,000

Source : JICA Study Team
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A Table 5,3.2(19) Average Vaiue of Agricultural Products by Crops

Unit ; RM/ton)

Kinds of Crops Farm Gate Price Product Cosis Net Income
(Gross Income) :
Rubber 5,000 4,000] 1,000
Oil Palm 6,000 5,000 1,000
Coconut 80,000 6,000 74,000
Wet Paddy 3,000 2,500 500
Cthers 6,000 4,500 . 1,500
Total 100,000 22,000 78,000

A.Table 5.3.2(20) Damage Rate by Crops

Kinds of Crops Damage Rate (%)
Rubber 30
Oil Palm 30
Coconut 30
Wet Paddy 100
Others 60

A Table 5.3.2(21) Avcrage Yicld of Agricultural Products

kg/ha 2,000
kg:’m2 02
RM/kg 1.5

A Table 5.3.2(22) Relation between Failure Volume and Loss Time

Failure Volume 1oss Time
(Q: M3) {hour (day)]
Q<200 6(0.25)

200<0<5,000 M3 24(1.0)
Q>5,000 M3 482.0)

A.Table 5.3.2(23) Time Value By Type of Vehicle in the Normal Condition

(Passenger):2002
Unit Time Valye Capacit Average Average Time Valye per
No. Type of Vehicls {RM/Hour/ {Pcrsor‘:fVc:icie) Loading Passenger Vehicle :
Passcnger) Factor (%) | (Person/Vehick) | (RM/miqute
1 Car & Taxi .32 < 50 2 .24
2 Small Vans & Uiilitics 132 - 10 =0 5 0.61
3 Buses 232 B 40 60 24 293
4 Motor Cycles 132 2] 50 1 0.12
NIPPON KOFEI APS - 14 March 2002
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A.Table § .3.2(24) The Tonnages of Commodity by Type of Vehicle (Passenger) :2002

. Agriculiural | Manufactused . -~
| No. of Route Nawe of Route Typt of Vehicle Unit Production Yoo stalfs Genera) Goods Rhes Total
Composition of
Commadity Feluehicle 0 W 7 15 100
Federal Route 4 Fas1-West Highway Srull Yans & Utilickes tonfvehkle 1.1 11 0.9 0.5 3.6
Medium [oirics. tonfvehick 22 22 18] 1.1 T2
|1ieavy Lourics ion/vekick 34 34 15 21 180
[Fotal 1oafvehkick 86 84 7.2 13 248

A Table 5.3.2(25) The Time Value of C‘ommodity by Type of Vehicle : 2002

Time Vakug pee,
MNo. of Roste Name of Rovle Type of Vehicke Unie ?,i'::c"l‘;:' MF‘:D'::’?'“(;:‘[ General Goods thers Toul Venkle:
(RM/minute}
Composilion of .
Commodity Fbvehicle 3 20 ] 15 100
Fedeat Roule 4 East-West Highway Serall Vans & Urlnies RM{yvchick 10,800 34000 90,000] 21,600; 174,400 201
Medum Lordes RMfvehick 21,600] L08,000| 160,000 43,700, 352,8004 0.03,
Heavy Lomics RMfyehick 54,000 210,000 450,006 08.000] 32,000 047
[ Total RM/vehicle 85,500 432,000 720,000] 172,800] 1,411.200; a4

Unit Time Vahie of Commodity;

a

Uhort Teem Interes) Botz per Anaum)(283X24)
COGOOH3E62  {RM/Hour)

D04 {5760}

A Table 5.3.2(26) Time Value By Type of Vehicle in the Normal Condition (Passenger) :

2022
Unit Time Value Capacily Average Average Time Value per
No. Type of Yehicle (RM/Hous/ (PersondVehicke) Loading Passenger Vehicle
Passenger) Faclor (%) | (Person/Vehicley |  (RM/minutc)
1 Car & Taxi 17,66 ) 4 50 2 059
2 Smafl Vans & Unilitics 17.66 10 50 5 147
3 Buses 17.66 40 ) ) 7.06
4 Motor Cycks 17.68 2 50 1 .29
ATable 5.3.2(27) Unit Vehicle Operating Cost in the Normal Condition by
Vehicle Type(RM/Vehicle - km):
\ . ' Unit Operating Cost: .
Nao. Type of Vehicle Speed:  (knvhour) (RM/Vehicle ki)
Passenger
1 Car & Taxi 40 0.80
2 Small Vans & Utilities 40 0.40
Buses 40 2.00
Motor Cycles 4) 0.20
Freight
1 Small Vans & Utilities 40 0.40
3 Medium Lorries 40 1.00
4 Heavy Lorres 40 1.50
Note: The speed could be changed on the condition of roughness and pavement of road.
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~A/Table 5.3.2(28) Classification of Return Period of Slope by Risk Ranking

Clussiﬁcation of . X Probability of
Risk Ranking Occurtence
Score (S)
Year

§<55 Low - 30

5558 <65 Moderate 20

65585 <75 High 10

7558 Very High 5

NIPPON KOEI APS - 16 March 2002
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A.Table 6.1.1 Expected Functions for Road Maintenance & Slope Disaster Management for'Federal Roads of Related Agencies (1)

Under Economic Planning Unit (EPU) and

Related Agencies - Expected F unctions
Mindstry of Finance -Study and final approval for annual budget of road maintenance allocation submitted by JKR through MOW
Ministry of Works -Intermediate control and approval of budg_et for 10ad maintenance allocation submitted by the Road Maintenance Unit

-Study and approval of project cost estimated submiited by JKR

Prime Minister's Department

Head Quarter of JKR
(Road Maintenance Unit)

-Administration, management & controlling all the systems nsed by this section such as SPREES, SMS, MEHMS

-Monitoring of federal roads maintenance & rehabilitation including slopes.

-Centrolling budget officer for road maintenance.

-Preparation of slope mandatory inspection program.

-Planning of implementation of slope repair countermeasure.

- Menitoring of routine slope inspection conducted by the District offices

- Preparation and execution of training program for slope inspection nationwide.

- Risk managerﬁent(]‘.rish-ucﬁon of coumter measures to the District and State Offices when the slope disaster happened)

- Handling of complaints from road vsers

State Office
(Road Maintenance Section)

{For Paved Federal Roads)

- UPPJ (Road Maintenance Unit in each State) supevise the federal roads maintenance works to be Jmplemented by three
private contractors after privatisation,

State Office
{Road Maintenance Section)

- Providing information for data base for the systems such as SPRS, SMS and MEHMS

- Reporting to the State Cffices with regard te information for momnitoring of federal roads maintenance & rehabilitation
including slopes.

- Handling of state wide complaints from road users

Sowrce : JICA Study Teamn & The Road Maintenance Unit

+ A=80.100%; B=5§0-80%h; C=

less than $006; D=MNot be Expected
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A.Table 6.1.1 Expected Functions for Road Maintenance & Slope Disaster Management for Federal Roads of Related Agencies (2)

l_ Related Agencies

Expected Functions

State Office
(Road Maintenance Section)

- Supervising federal roads maintenance & rehabilitation including slopes to be conducted by the District Ofﬁces(Only for -
Unpaved Federal Roads of Peninsula Malaysl.a and all federal roads in Sabah&Sarawak and Labuan)

- Monitoring the execution of risk management to be conducted by the Distriet offices on the basis of diagnosis for disaster
prevention with cooperation with the private contractors,

- Coordinating and submitting to HQ the budget for road maintenance subinitted by the District Offices

- Menitoring or Supervising the mandatory {routine and periodical) slope inspection to be executed by the private contractor

- Monitoring or Supervising implementation of counter measure works against slope failure to be executed by the private
contractor ) )

- Risk management in emmergency by cooperation with the District Officres (reporting the conditions of disaster to .TKR,
control of traffic, forming of rescue group) and private three companies for road maintenance..

~ Monitoring the recovery works ﬁ'om siope failure to be executed by private three contractors through their supervision by
District Offices.

Distrier Office
{Road Maintenance Section)

‘or Unpaved Federel Roads of Peninsula Malaysia and all federal roads in Sabah&Sarawak and Labuan)

- Providing information for data base for the systems snch ag SPRS, SMS and MEHEMS (SIMS to be proposed by JICA)

- Reporting to State Cffices with regard to information for monitoring of federal roads maintenance & rehabilitation
including slopes.

- Handling of district wide complaints from road users

Federal roads maintenance & rehabilitation including siopes to be conducted by the Distdct Offices(Only for Unpaved
Federal Roads of Peninsnla Malaysia and all federal roads in Sabah&Sarawalk and Labuan)

- Supervising the mandatory (routine and periodical) slope inspection by patrol on the basis of diagnosis for slope disaster
prevention to be conducted mainly by the private contractors

- Execution of risk management on the basis of diagnosie for disaster prevention with cooperation with the private
caniractors.

- Subnuithing the budgetto the State Offices with regard to mamtenance cost including routiie, recovery and countenneamue

works

- Implementation of counter measure works against slope failure to be executed by the private contractor’

- Risk management in emergency by cocperation with the State Officres(reporting the conditions of disaster to HQ, control
of traffic, forming of rescue group) and private three companies for road maintenance

- Supervising the recovery works from slope failure to be executed by private three contractors -

Sowrce : JICA Study Team & The Road Maintenance Unit

CISAR[CIN Ul SPRCY] [BI3pa,] 10]

aureBenz iy soisesicl odog wo Apmig o,

SN0 Uvung pue Uohvziuedig Suusixg g xipuaddy

sooppuaddy ;ppoday [euig



uotjerodio) QAQ

[HOHA NOddIN

£-9dV

700Z YW

A.Table 6.1.1 Expected Functions for Road Maintenance & Slope Disaster Management for Federal Roads of Related Agencies (3)

Private Consultants

Related Agencies Expected Functions
- Soil inveshigation and design for countermeasures of failed slope
- Detailed Inspection for slope disaster prevention by Geologist of Geotechnical Engineer (butsourced by JKR)
- Integrated evaluation for necessity of counter measures and preparation of diagnosis for disaster prevention with

cooperation. of institute like IKRAM

- Preparation of investigation report for slope disaster prevention

Private Contractors

{Three Contractors for Paved Federal Roads )

- Implementation of routine and periodical road maintenance.

- Implementation of daily and periodical inspection for slope disaster prevention

- Emergency Recovery works for failed slope

- Implementation for counter measure works against slope failure

(Other Contractors for Unpaved Federal Roads of Peninsula Malaysia and all federal roads in Sabah&Sarawak and Labuen)

- Emergency recovery works for failed slope

- Implementaticn of routine and pedodical road maintenance

- Implementation of daily and periodical inspection for slope disaster prevention

- Recovery works from siope failure

- Implementation for counter measure works against slope failure

Institute

- Integrated evaluation for necessity of counter measures and preparation of diagnosis for disaster prevention with
cooperation of JKR(District, State and Head Quarter)

~ Execution of training and seminar

- Examingtion, certification and qualification test for slope disaster mansgement

Other Govemnment Agencies

- Provision of meteorclogical information. to JKR (Ministry of Metearology)

- Rescue works when the slope disaster happened

University/College

- Provision of basic engineering knowledge such as geology, environment, economics, engineer and so or:

SMART (Special Malaysian Disaster
Assistance and Rescue Team)

- Rescue works when the disaster happened

Local Volunteer Group

- Rescue works when the disaster happened

Source : JICA Stady Team & The Road Mainienance Unit
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