





51. . GEOLOGY
Bei-1 fOutllne
o _Northern Borneo 1s composed malnly of geologloally young

p sedlmentary rocks of Tertlary and Upper Cretaceous age
"as shown in Table 5 1 and Flg 5_1

Table 5 l PERCENTAGE DI“TRIBUTION OF ROCK GROUPS_
' IN ‘NORTHERN  BORNEC

Rock Group Sarawakr-_ Brunei  Sabah = Total
Quatermary - 15% 388 14% 15%

Cretaceous . . 78 _ _ 62 : 74p' 76
Precretaceous . 3 _i 'h ' -

Igneous B : :ﬂ_p-’4' i' - o1z

_The Tertlary and Upper Cretaceous rocks are composed'

' malnly of flnegralned sandstone alternatlng with claYS'
| or.shales, TheJQuaternary dep051ts are alluV1al_and
_1afgéiy derived from the older'sedimeﬁtery rocks.
‘Theoprojeot'area‘iS'consisted'msinly of_the.sliuuial of

Quarterhary'deposits'and the“Tertiary sedimentry rooks
'such as shale, sandstone and llgnlte, but portlonally,

Precretaceous leestone.

'The above Tertlary sedlmentary rocks are unsultable for :
the use of aggregate materlals, because they have not

80 concreted On the other hand, although the alllv1al
of Ouaternary dep051ts is not yet ooncreted the con—
‘tained gravel can be used for ‘the. purpose.

C5-1-2 Mlneral Resources in PrOJect Area_'

7As shown in Flg. 5 2, the mlneral resources in the
vproject area are llmestone, dolomlte, phosphate and

‘the 11ke. - But 51nce those are concentrlcally dlstrlbuted
_1n Mulu Natlonal Park,- the Allowable mlnlng quantltles

: are necessarllly 11m1ted At present only the llmestone

‘1;5;1h



 _quatried'a£‘Batﬁ Gading near Lohg'Lama'aﬁa“Bétu Niah*

near Niah Cave are malnly used for . the constructlcn ;'
materlal It 13 ant101pated that the mlneral résoutrces

”avallable for the constructlon 1n ‘the prOject area w1ll

be conflned only to the” llmestone from ‘the Vlewp01nt of
conservatlon for nature of Mulu Natlonal park.

s
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GEOLOGY

FIELD WELL SEEPAGE
. . n Preduchon Folental . Abandoened Segnifcent bydrocarton
Pleistocene and recent sediment olL ’ o ) mhetens
"Neogene sedimentary rocks ‘ : . _ ; o4 a0 .

fincluding some late Palacogene rocks  NATURAL GAS
in” North Sarawak ) '
Palacogene sedimentary rocks . COAL Decorance
lincluding some earty Neogene rocks, and.
late Cretaceous rocks in- West Sarawak) : . .
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SOIL

Outline

On]y two sectlons of prOJect road erl/Blntlu Road ~

'Sg Tlnjar (54, Skms) and lebang " Sy, lebang (41, Okms)
s were DOSSlble to access to the srte by means of a motor

car. As for the remalnder of 1ntermed1ate sectlon of
135kms (83 miles) 1n 1ength the 1nvestrgatlon ‘was
performed by a hellcopter or. a long boat By the

‘reasons, it is Very dlfflcult to get the detailed soil

i condltlons in the llmlted fleld 1nvestlgatlon per:od

of Phase I

But- happlly the prec1ous data was obtalned from the sorl

_map wrth a scale of 1/500 000 of the Department of

Agriculture Wthh are made on the basrs of the augar
borlng data to.a depth of 1. 2m under the ground The

_sorl cla881f1catlon is subject to "A" Classwflcatlon

_of Sarawak 801ls, Department of Agrlculture, Sarawak

1966 and Subsequent amendment Accordlng to the sorl

© map, red yellow Podozollc uOllS and peat soils are malnly

- dlstrlbuted along. almost all of the prOjeCt road, and

Grey 8011 and recent alluv1al SOll are found along the -
big rlvers. '

Among these soils;:thedpeat soils are'nostrtroublesome-
in the road const¥uction work: :The distribution of ‘the

soil, ‘with an organic matter content”of moxre . than 35%

' -and a thlckness of 1ayer of more . than 3 meters, is an"

:shown 1n Flg..5 3 The zone shall be kept oft as
_ much as . 90551ble for the route locatlon. '

' Sorl Investlgatlon

The laboratory tests were performed on- the 5011 samples

: _1n order to. check thelr propertles for the materlal of

embankment and subgrade The. samples are’ taken out from

the 8 pornts based upon the 5011 map as. shown in Flg 5 4{

,The fOllOWlng tests on BrltlSh Standard were entrusted

to the Central Materlal Laboratory of the, P W D.

_5'-_:5.; '



'l)'Grain'Size Ana1§s1s
.2) Spec1f1c Grav1ty Test
3) Compactlon'Test

.14) Atterberg lelt Test
‘5) CBR Test

The ‘test result is: summarlzed 1n Table 5 2 The Value'

e'of des1gn CBR of subgrade is determlned moderately as

| 'shOWn 1n the’ Table 7-4 .

Investlgatlon of Foundatlon Ground for Brldges

The 1nvestlgatlon for brldge foundatlon 1s planned to:

be carried: out at 5 places in’ Phase I, TIn Phase 1,
zlnformatlons for the 1nvest1gatlon and the length of
nSg. Teman Brldge belng under constructlon between Beluru
'and Sg. Tlnjar is executed ln the length of” 36m (120

. feet) It is"- antlclpated that the bearlng strata for _
‘fthe every proposed brldge piles w1ll ‘be" encountered in

the deep level excapt for that ‘in the v101n1ty of Mulu _
Natlonal Park becuase the proposed brldge is located in

'ffsltes w1th almost same’ geotechnlcal condltlons as” that

of Sg. Teman‘

QDetermination=of Foundation Works
'*To determlne the type of fcundatlon for structlon, the
'rotary borlnq survey w1th standard penetlatlon test will

.'fbe performed at the” phase II survey for the locatlons'

where major brldges and proposed. Accordlng to the

;under constructlon S1te the bearlng stratum in the study
~area- lS presumed about 20 ~ 30m” below the ex1st1ng sur-

Eface and the plle foundatlon work 1s proposed

'f{As the plles, consmderlng the langth of pzle, quallty of

fmaterlals, derlng capa01ty,.moment of 1nert1a, etc. RC

) plle is determlned for “the': prellmlnary de51gn.f_r'

"3?The comparatlve studles of varlous types of plles w1ll

be: made at the phase T study
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5-3

coNSTnucnom MATHMAL

Since the rocks around the progect area are. geologlcally
young, it is. falrly difficult to obtaln the aggregate
materlal of good quallty. .The quarry. srtes 1n the pro~

_ject area are shwon in Fig. 5~4. The quarrlee of present

use or future development potentlal ty consist of lime-
stone or_gravelSQ'lin generaly thoee.are lese'euitable
for the payement material.’_H0wever;:accordingftolthe;
test reeult'by P.W.D., it comesdevident'that th'e’abo'\:re-=
mater:als can . conform fully w1th that of Brltlsh Standard
as shwon in Table 5-3.

Quarry'of'LimeStone

'An brlsk quarry work is carrled out at two places, Batu

Nlah and Batu Gadlng. The 11mestone quarry of Batu Niah
is under the. dlrect management of P. W. D., and produces
crusher run at 7 5mm: (3 inches) in the ﬁax1mum dlameter,

at the rate .of 1, 500 ton/month. It 1s expected that

the quarry w1ll malntaln the productlon rate for other

20 years ' :

The quarry of Batu Gradlng is managed by the two prlvate
flrms, that 1s, Holly Stone Quarry and Sharlkat Betoh

Quarry.

Holly Stone Quarry produces ll srzes of macadam of 300mm
(12 1nches) in ‘the. max1mum dlameter at the rate of
120, OOO ton/year, whlle Sharlkat Betoh Quarry deals.

3 klnds of macadam of 25mm (1 1nch) 1n the maxlmum dla-_

meter at 30 000 ton/year.

Both quarrles w1ll malntaln the curren Droduction:rate

'for the other 20 years.

Since the quarrylng of. llmestone in Mulu Natlonal Park

: area is prohlblted 1t is: requlred to add the lnvestl-
'gatlon for ‘the quantlty .and quallty of that 1n Selldong

& Karamlt, Buklt Gadons Loul and Bandran for thls prOJect.

5-10,
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Graﬁel

Gravel is dzstrlbuted in a formatlon of terrace or
rlverbed Sedlment.

{l) Terrace Sedlment

The Terrace Sediment wes formed in the Quarternary, and
is dlstrlbuted 1n the 51tes shwon in Flg CheB

3 gravel plts-ex1st, that is; Luba1 Tengah,.Ukong Quarry
and MlS'BeraWEn Nanga Medamit Rd. ‘1n the Slde of Limbang.

=The materlals from those 51tes are avallable for the -

subbase course. And also they can be utilized for the

materlal of surface course except that from Lubal Tengah

: Bes;des, they can be utlllzed for the lower subbase W1th~

”out screening.

in addltlon to the above quarrles, there are notentlal'
gravel plts for constructlon use in the Terrace of
Tenasok and Mlddle lebang Valley, for whlch a further

rlnvestlgatlon shall be needed

(2) Rlverbed_Sedlment
The flow of rirers in the project'area ere'Qenerailyr;

gentlel350 the sediments of graﬁel are'fdund ekpecialiy

in the riverbed'of'Sg.'Tutoh; Sg. Melinau ahd'Sg} Medalam

which running near the mountainous area.

The possibility'fer use'Of'these gfaveisIWill be'deter—
.mlned based on the study - on the access roads to the

.51tes and the dlstrlbuted condltlons of materlal 1tself

'In the upstream from Long Terawan, the quantlty of 10,000

to- 20, OOOm3 is dep051ted, but 1ts quarrlng work faces the
problem of access road whlch w1ll be dealt wrth An

.Phase II.



5-3=-3 :Aggregate Supply and Conetructlon Method

'The quantlty of aggregate nEterial for the usge of
pavement and concrete of thls project 1s estlmated as
around 700 OOOm3 It wall be: practlcal and effective

to ‘make a mass productlon at a few 11m1tted numbers of
_quarry for the supply of such a 1arge quantlty of mate-
rlal : Therefore, each sectlon 1s planned to- be located
in . a same max;mum dlstance from a quarry for the trans-
iportatlon of materlal in order to reduce the oonstructlon
VCost The following Table 5-5 shows the location of

quarrles and thelr coverlng sectlon.

In addltlon, although the dep051t amount of Batu Niah
~and Batu Gadlng haVe been clearly lnvestlgated that of
Ukong Quarry shall be checked - ln Phase LT, becuase a
'conelderably large amount of Wthh has been already

quarried up to date. '

Table 5-5 QUARRY SITES AND THEIR COVERING SECTIONS:

Quarry-sirewﬁ';- : f..ff ’ rcoueping"]Sectionh
1. Batu Niah . | . Mipi Blntulu Road Beluru Sg Tanar
2. Batu Gadlng 'i‘ fn'xﬂSg tlnjar—B Baram Sg Apoh Sg “Tutoh- Border of

,Vch Division and 5th D1v181on .

3.-Ukong:Quarryu o .'Border of ch DlVlSlon and Sth Dlvr31on Sg lebang

' -Batu Danau- Ukong—lebang
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‘Limestone D Average ’ . >10 ’ B2:

. 83.
. ) n S5 -10 i B4
Gravel & O Poor . 85.

Lir:iesttme. ‘ g l] o 1_75' ) A gg
|moa

- 90,

)

az,
Average - eans mck “33.3' be suitable fm- ‘use in road base

93,
_coupsg ard surfacing, and as céncrete. aggrégates. au
and blockstones for load bearing stvuctamal uses 95'
in minor engineering works. : 96 -
“Poor - means’ rock may be suitable ‘for use as road Fili, Y N
in road sub-kase course and possibly hase course. © 98,
. s : : . ‘99,
100.
. 0L,
L : .. 1 102.
Existing Quarry Sites 103
Government (uarries
, (uth Div.)
® 7 :Marudi Quarry
: 5(' I Niah Quarry (H .55 M/B Rd )
. (Sth Div.) : .
: . - - Note:
B La,rasjbanﬂt Rd. (H 5~ l/2) R:Lver Gravel . :

5 3 Lubal Tengah
24 Ukong Quarry
K 5 H.15. Berauan/}faﬂga P’edamt Rd,
Private Quarries
- {4th Div.}
X 2 Holly Stone Quarry
8% Kong Thai Sawhill

‘Miition Cu.b).c Yards ©BO:

Seraya’Limestone, Miri

_Bukit Betek, Marudi

Sungal Kureng, Nlah

Sungzi Lembong, Suai’ Area

Sungai Semnau, Yong Chobn Jin Quarry Niah
Gunung Subis {Hational .Park} .

Kong Thai Sawmill (Hiri) Sdn. B‘ld.

Bylak Setap, Sibuti

Trusan Limestone, Miri

Tanjong Batu, Him

Xedulit Sandstone, Hipi
Belury Sandsione
Beluru Limestone

Lubok Nibong, Marudi

Bukit-Besungai; Harudl

Tutoh Yalley

Temasok, Limbang .

¥elinau Limestone, Limbang

Selidong and Keranit Limestone, Lin’bang
Middle lebang Yalley

Fempas ill, Limbang

Bukit' Gadong Laul, Limbang

Panduran, Limbang

Trusan River, Limbang -

£ Existing Quavzy
v Abandoned Quarry )
% Indlcates Possible Usé of Rock |




HYDROLOGICAL INVESTIGATION.

Climate in Project Area

Generally'iﬁjthe'Eaet‘MaLasia;”the rainy season ranges
from October to January and from april to June, while
theddrf:seaSOnfiies'from'Febrnary £o March and from

"July to Sentehber"' However, espe01ally in the project
'-area, the monthly ralnfall 1s “of such a large’ magnltude
‘as . fo make the perlod of both seasons 1ndlst1ngulshable.
o In Phase ‘I the - 1nvestlgat10n of. ralnfall was carried
‘out malnly, but in Phase 1T the cllmatlc data such as
lithe temperature, w1nd dlrectlon and veloc1ty is to - be

collected._ The ralnfall of representatlve p01nts 1n the
prOJect area lS taken out from the Hydrologlcal Year

: Book of the State of Sarawak (1975) as, shwon in® Table
‘The 1sohyet 11ne chart of 1975 lS shown in Flg. 5= 6
‘so the ralnfall of new road conetructlon sectlon is | :
~found as 3,500 ~ 4, DOOmm (140 v 160 1nches) In addltlon

' the observatlon Stations of ralnfall are’ lcoated shown -

: 1n Flg. 5-7.

Present Condtlons of ‘Main Rlvers

=-In the area, as shown 1n Flg..5 7 there flow the large"
:-rlvers, B Baram and 1ts trlbutarles Sg._Tln]ar, Sg.m
FTeru, Sg Apoh and Sg; Tutoh, and also Sg. lebang and
"1ts trlbutarles, Sg. Medamlt and Sg. Medalam.d:

'In those basmns, the rlver COuraes meande to a large-’=

extent and have not necessarllly reached to ‘the’ table

f{state due to those very gentle grad1ent.~ Slcne the
'ba51ne have been “£looded in many places, the close -

',31nvest1gatlon 1s requlred to determlne the locatlon'

'of route.; B. Baram, runnlng 1n the west of Long Lama

_51tuated at teh center of the pr03ect area, is a large
erlver W1th a wrdth of, 150m, rlver course of 400km '_
-;1n ltS upstream 51de and ba31n area of around 9 500km _
IjThe lelSlOn of span and other desrgn factors for the -

brldge over B Baram shall be determlned taklng 1nto

S_els =



account the: possibility'of transportation“of wood subject.

to the future develOpment of foreet in the upstream side.

. Next to B, Baram, Sg. Tutoh is a large rlver. At Crogg-

ing. p01nt of the’ brldge, nav1gat10n of a large vessel

or a raft is 1mpross;ble because -of a thick sedlment on
JtS rlverbed (gravel less than 2OCm ln the dlameter)

At present. it Permlts only a long boat to ‘pass.

~Conseguently "it 'is needed to pdy a SUfflClent considera-
“tion for the ‘span division of the proposed bridge,; but

at the same time,. the counterplan agalnst driftwood shall

be prepared as it is located.close to the mountalns.

The rivers, Qg 'Medaﬁit, Sg._L1mbang and Sg. Medalam

are very close to the mountalns, 50 thelr water levels

-fchange up and dOWn to a large extent, and also they

'have many drlftwood whlch couses the dlfflcultles of

the nav1agat10n at many p01nts.

Espec1ally in the rlvers 59, Medamlt and Sg. Limbang,
there has been adopted a method to lumber a piece of
wood in a uniform length and to let it indivisually

flow on the river, SO an attentlon Shall be paid to.

the locatlon of plers for the oroposed cr0551ng brldges,

'Observatlon of Rlver Dlschalge and Spe01f1c Dlscharge
tDlagram_ ' g -

The observatlon of dlscharge of the two large rlvers,

B. Baram and Sg. Limbany, whlch runnlng through the

'prOJect area, are being made at the' flve statlons.

:The location-and perlod of observatlon are shwon in Fig.

527y "FPig. 5-8 shows the observed dlscharge and specific

'ﬂdlscharge dlagram based upon the catchment area.

In maklng the spe01flc dlscharge dlagram, although the
'”relatlonshlp between the dlscharge and water level is

' obtalned as largest one among ‘the practlcally observed

flgures are adopted as a dlscharge; because the reliabi- -

'J_llty of the dlscharge become poorer when the water'

-level ‘become - hlgher.
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The spedific‘discharge:at'é stations is plotted in
Fig. 5-9 showmng preclous data of- the largest flood

in" the past in Sarawak

Table 5—61_DISCHARGE'STATION & OBSERVED PERTOD

Station o Cathement. Reriod of Availabe

T No. St.at.lon : _A?-'éé | River ‘ E _ Reé_ords

L/4- 8 Lio Matu 'Z;SGQEhZ B, Baram ' July 1966 - Dec, 1975"
L/4-.9 Tong Pilah ~ 8,933 - B, Baram Jan, 1967 - Dec. 1975

L/4-10: Long Jegam . 2,433 - Sg. Tinjar ' Jan. 1967 < Dec. 1975
L/4-11  Long Teraman 2,688  Sg. Tutoh = Jan. 1967 = Dec.. 1975

L/5- 5 Nanga Medamit 2,812  Sg. Limbang Jan. 1967 - Dec. 1975

Discharge at Proposed Sites 'for Bridge in Lardge Rivers-

Table 5 7 shows the 1nvest1gatlon results found in thei

: maln rlvers in the proposed area through studies in

Phase I.

From the table and the flood record of 1962 together,:

'the dlscharge at the proposed srte of brldges for the

maln rivers is computated as shown in: Table S 8.' As a
de51gn dlscharge the largest fiqure: among (a), (b) and
{c) shall be plcked out, and’ adopted w1th a. safety '
factor. However, only Lhe appr021mate flgure of dig-
charge 1s obtalned yet- in: the stage of Phase I ‘because
there may be questlons in assumlng the magnltude of -
gradlent of riverbed and roughness coeff1c1ent
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No.

Pable 5~8

Catchment

River  Area

S km?

Sg. Teru 546

B. Baram 9,548

Sg. Apoh 912

~ Sg. Tutoh 2,555

Sg. Limbang 1,977
Note: 1.

‘ Discharge by

‘Specific
Discharge

m/S
190
1,400

320
640

590

DISCHARGE CALCULATED

' ﬁiéchafgéfby'
" Flood Record

in 1962

m¥/s

- No Record

8,800
No Record
"No Record"

No Record

2, ‘Catchment Area is reviewed in Phase ITI.

The'close invéstigatibn,

site of B. Baram fIOW1ng the vicinity of Lona Lama, which

Discharge by
~ Table

. No.Reéord

6,600
350
1,580

1,470

Catchment Area of the Bridge Site is shown . in Fig.

in particular, of the bridge

is planned as the sub center of the state of Sarawak

ig pr0posed to be carrled out in Phase IT.



Fig. 5-6 ISOHYRTAL MAP OF SARAWAR 1975

20 in, or 508 .mm interval
PROJECT ROAD
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Fig. 53-7 "

LEGEND
PPOJECT ROAD ooonoogaoooaanoa,neoeg....1'
RAINFALL STATIOND099999909999090999
RAINFALL, w1th:EVAPORATION*STATIGNO,_

®

Source : HYDROLOGICAL YEAR BOOK,SARAWAK 2975

RAINFALL & EVAPORATION STATIONS

TStation

| Landang I1t

Station| - ‘Station . ‘Station
No. .| Name * Mo, Name |
“H4- 1 | Lutong - “h-51718g. Tangit
#- 3 |Long Akah , | 4-19. |'Bk. Peninjau
4- 4 . Marudi Aipr- 4-54 | Paya Salanyaw

: Jfield 4-56 7 | Subis
4-'5 | Miri Airport | u-58° 1{Sg:’ Sebiew
4~ & | Bekenu Sibuti | 4-59 ' | Benawa
Y. 7. ) Bapio 4—60 D./I.0.
4='9 | Long Lama " [+ Barrack
4-11 - P'Lic Matu 4-61 teattle Area
4-15 | Long Hoh 5~ 2 | Sundar
4-16 | Niah' - 5~ '3, | Lawas Estate
4-17 i Long-Panai |5~ # '|Ukong
4-18 | Long Pilabi 5- 6 | Long Semadol
4-20 |Long Seridan !.5- 7 !Kubong
4-2) . LTubau 5-'8 | Lawas
4-23 .| Sebauh : _ Resepvior
4-26: | Long Anap - 5- 9 Lawas Alr-
4-28 | Long Leliang | . -~ 1 . field
4-32 | Long- Subing:, | 5-10 i'lebang
4-33 | Long Jegan o :I . P/House
4-34 |} Long Teru 5-12° 3 Ng. ‘Medamit
© 4-35 |'Long. Atip 5-16 | Long, Belong
4-36.. { Baluru. 5-18 -|.Lawas Depot
4-45 1'5g., Niah . 5-21 iy Merapok .
%-46 | Sg. Sibuti 5-22" ‘[ Trusan
4-47 | Sarawak §-23 | Pandaruan
oot 04k Palm 5-25. | Lubai Tengah
y-48 | Lambir
¥-50 - [Kpg. Wire-
' Cless




WATER LEVEL & DISCHARGE STATTOND

Fig. 5-8
LEGEND _ |
PROJECT ROADceonauooouo.ooooooo-ncotooooae-s—
STANDARD STICK GAUGEQQ-eooooooooooocooo-so A o ;

SELF—RECORDING GAUGE.ooooosccoo-nooooooooc A : ‘ :
DISCHARGE 8 STANDARD 'STICK GAUGE A e 1" RN | <)
DIbCHARGE 5 SELP-RECORDING GAUGE. LN NN NN RW.arY & ) . . k g \ !

8000850808 -

uwaSmN )

: Recorder.

8.6, -

Stlck Gauge

\ _ \
?\ )/ ":4. o\ F )
N S _ _ ~
Stﬁgfqn.{ Stat;on Name . Type | :;: P v ::f ‘&éyﬁ ' f
H-1 | Kuala Baram | AMLRJ <A RERRN-— Rl
4-6 | Maruai AVLR S\ I W
h-g | Lio ﬂafp . S.G. “\v;;... a   -/};/
lu-9 | Long Pilan 5.6 TN L
4-10 Long‘. ;Iegan_ - S.G.: “l\; : {.": .
4-11 LOng.Téfaﬁan S.G. ‘H_ﬁu‘5"7ﬁ'g
o R : S
4-12 | Sg. Sebiew S.G. o
4-15 |° sg. Niah | s | R
4-17 -‘Sg;'Saeh(Merah) 1s:6.. '?TfoH"ESOngggx;ﬁgg_ wji;;zﬁ’
4-18| sg. Saeh(Puteh) |s.c. SR I R i
4-20 | Sg. Dalam - |s.6. |
=22 | ‘sg. Liku AMLR.
5o 1 ': Ng. Medamit Js.6.
5-.2 | Limbang AR
5-10. ” Btg.'Trdsaﬁ; :S;G.
Note: : . . : _ ) P DR TR R S A PR
A.W.R. - Automatic: Weekly SO“P“% * HYDROLOGICAL YEAR BOOK, SARAWAK 1975
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CHR ATV

Fig. 5-10 CATCHMENT AREA AT 5 MAJOR BRIDGE SITES

PROJECT ROAD mewmsimtnun

I\ :
n B
\ Ellum[hl.. =
‘ ot o7

' o Lol 'Nim.:é : RJ.VEI' Name
o ' ‘_"‘ \m(—/ffw-ﬁ_\'. : 3:_; S 111 =P Teru
| R ,'SgApoh--

5g. Tu‘toh

Sg.L:unhang :
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55

stél

LocAL comaAcroRs AN.D:IM'PLEMENTATI()'N SYSTEM

Local Contractor

The contractors reglstered in the P.W. D. of the state of
Sarawak are shown in Table 5=9',

 Table 5-9 LOCAL CONTRACTORS IN SARAWAK -

‘Engineer--" ...+ Road Quartry - Contract Price
Cing r.Bultdrng Earthworks "~ - c . (MS) :
Class. A 5 (18) 12:(31): - - 20 (13) 100,000 - L
Class. B . 2 {(8): 4 (8 - 1.(3) 100,000 - 2,000,000
. Class, BX = 4. (6) .9 (20) & L (2) 100,000 - 1,000,000
ciClass, C .10 (19) - 19-(24) 4 (L0) © 50,000 - - 500,000
Class..D - 4.(21). . 8 (35) . .1 (10) - 25,001 - 250,000
Class. E 10 (19) . 22 2y, . 13 (20) - - 25,001 - 150,000
Class. EX.© 20 (56) .50 (248) 17-(30) - 25,000 - 50,000
- Class. . F 26 (62) 85 (66) _ _23 (44) ‘ C= 25,000_'
 Note: -~ 1. West Malaysia & Overseas Contractors are involved

=.5;Sf2

2; (. ) Temporary Reglstered Contractors are 1nvolved

'3,- Class depends on ‘the: Contract Prlce

. Source: . Public Works Department Llst of . Reglstered
' Constructions Head I Il &_;II_Feb‘ 1975

__The number of local contractors reglstered 1n the Class

A B and BX 1s 1arge in’ the englneerlng works, but small:
in: the road constructlons,_whlch accords w1th the fact

:that the c0nstructlon works of structure are malnly

.'undertaken by the local constractors, whlle those of:

road 1tse1f are managed dlrectly by the P W. D 1n the

Isroad constructlon._ The local contractors may use the

constructlon machlnery of the P, W D w1th a mechanlc on
‘lease as thelr hcldlng numbers of them are not so large._'

Implementatlon System

'_Constructlon and superv1s1on of roads are carrred out byf

the P W D, Sarawak

ﬁ_'As aforestated the earthwork and pavement are dlrectly_

'fmanaged by the P W. D.. However, they w1ll be changed '
:from by the dlrect management to be the contract one



according to the increase of construction work guantities
in the future.

Since the local contractors are poor in the experience
of construction, the introduction of overseas techniques
Will be needed. '

MoreoVer,_the bottlenecks of road construction lie in the
shortage of labourel, especially in a mechanic, and the
1nsuff1c1entasupp1y of Spalr parts for - equlpments.

'The.traihing'of personnel.requlred for_the ‘mecharized
construCtion be tackled as soon as ﬁossible by both
governmental authorities'and'private-firms to cope with
the increase of construction, since it will need the
'long:period. | |
As'a‘result;.lt may be most preferable that - the con-
-_struction of th:s prOJect will be undertaken by the

JOlntwbenture system between the overseas and local
firms at present:stqge.-

In Phase I, the estimate of construction cost is made
on an asSumptiQn that it will be performed only by the
overseas contractors. '

The following types of construction organization will be
- taken into aec0uht for the review in Phase II:

(1) Direct management by the P.W.D. in'the earthwork

- and pavementEWOrk

(2) J01nt-venture system between overseas and local

contractors_

. (3) Overseas contractors

5-34
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TOPOGRAPHlCAL SETUATION IN STUDY AREA
Ag 1dent1f1ed from 1 50 000 scale topographlc maps

‘fthrough 31te reconnalsance, ‘the phy51cal features of

the study area where the trunk road is planned may be
c1a551fled into flat terraln of l5m30m (50m100 feets)
in elevatlon, ‘rolling terraln of 30%100m (100m300 feets)
in elevation and mountelnous terraln of over 100m

{300 feets) in elevatlon.

The topographlcal 51tuat10n of the proposed construc—

tlon sectlons are summarlsed as shown 1n Table 6 1.

‘Table 6-1 TOPOGRAPHICAL SITUATION OF EACH SECTION

.Seetion SR . :,_ : — Topographical
No. Sectlon Length . Situation .
1. Miri-Bintulu Road U km N Mile ' L
7%, Belury Rt - - 18.0 - (ll 2). Flat. _
2 . Beluru n Sg, Tinjar - 35.5 (22.1) Flat, Rolling
3 S8 Tindar . . 25.0 (15.5) Flat, Rolling

0" Batang Baram

-Batang Baram .

v sg. Apoh 243 5.1)" Flac, Rolling -

5 VSg. apoh n Sg. Tutoh  29.7 (18.5)  Flar, Rolling

' Sg. Tutoh ‘ _ ' . L : o
6. Se. Medalam 29.5 (18.3) dolldng,_Mountldoug
" 8g. Medalam e
7 . " S8g. Limbang 325.7 E‘;éiQ) F%ét?eROll??g
| 8_' Sg. Limbang .d o '91\0 (2?;5} }Flﬁt;]quling'

v Limbang

GE.(IJMJE'.I;RI‘C DESIGN CRITERIA -

L Ins the ‘state of Sarawak the existing: geometrlc d951gn
'-crlterla appllcable in: ‘the de31gn of " roads are as shown

in. Table 62, Slnce the sald crlterla do not dlfferent—

'.1ate ‘the standard for: dlfferent terraln, it is necessary
- to establlsh a new set of crlterla for. each type of

m:terraln.

_NTable 6=27lists -for: reference the’ de51gn crlterla:
“T'adOPted by various countrles.s-f'—

6-1.
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THE ESTABLISHMENT OF NEW GEOMETRIC DESIGN CRITERIA

-Wlth Lhe crlterla of the P.W.D Sarawak as the base, and=
'makmng due reference to the standards of the varlous

countrles above, a new set of crlterla is: establl hed

to meet the requlrements of the local topographlcal

' s1tuatlon as listed 1n Table 6 l

In thls tudy, the“terraln is. classified into flat,

rolllng and mountalns and the correspondlng 1tems inc-

_ludlng deSLgn speed trafflc lane Wldth maxlmum

gradlent and its length the w1dth of the road bed, the
w1dth of shoulder, the 31ght dlstance, the mlnlmum

'curve radlus, the tran51tlon curve, and the vertlcal

curve are establlshed as . descrlbed below°

.(l): De51gn Speed

'In the criteria of P W D. Sarawak, the de51gn speed of
.80 kph {50 mph} 1s adopted for the desmgn of trunk road

standard _ That is adopted for the flat terraln, and

. ccoxdlng to the: topographlcal s;tuatlon, a de51gn _
speed of 64 kph (40 mph) is adopted for: rolllng and

that of 48 kph {30 mph) for mountalnous terraln.
It is con51dered that thls standard w1ll satlsfactorlly

'prov1de the necessary serv1ce but w1ll redue the con—

struction cost con51derably.

(2) Comp051tlon of trafflc lane Wldth

dThe w1dth of the trafflc lane has to be so determlned
_‘as to prov1de ample allowance for the pa531ng and
'_overtaklng of vehlcles AASHO standard states that

. the. 1deal wxdth for all classes of roads 1s l2 feet

(3. 66m) whlch is also adopted in’ the P. W. D Sarawak 80

_dthat the total w1dth of a two- lane road 15 7. 32m -
"(24 feet)

'[The W1dth of shoulder 15 adopted the standard of P. W D,

Sarawak for flat and rolllng terralns, but for the road

'sectlons on mountalnous terraln, a W1dth of “1.,22m

5.(4-feet)gls adopted,.oonslder;ng_the_relatlon;betweent

g2




constructlon cost and service to trafflc.

(3) Mlnmmum Curve radius

It is desirable_that the curve vadius be as large as
- possible for the horizontal alignment if the topogra-~
phical situation permit. The following points are

'taken into con31deratlon 1n the determlnatlon of ‘the-

_ minimum curve radlus

a) The comfort to the_road users is to be main-
talned |

'b) The value adopted lS to be an eaSlly appllcable
value, so that it can be ea51ly ‘made appllcable‘

to the entlre road sectlon.
(4) Wldth of rlght of—way

In the Trunk Road Standard of P.W. D Sarawak the. w1dth
of rlght of-way is stlpulated to be in the range of

6lm - 46m (200 - 150 feet). For the’ de51gn purpose, the
minimum.width'for £lat and rolling terraiﬁ is determined
at 61lm (200 feet) and that for mountalnous terrain is
determlned at 4em (150 feet) '

(Sf Trafflc capac1ty

As showu in Chapter 4, the'forecast futute t;affic
 demand  is expected to be small. For the detefminatiOn‘
. of the trafficfdapacitytof the }dad uﬁder stﬁdy} the
calculatlon is made accordlng to the Geometric de51gn

-crlterla by Mlnlstry of Constructlon of Japan

-The results and shown in Table 6 3



Table 6-2 DESIGN STANDARD

{ RECOMMENTED PUBLIC WORKS DEPT SARAWAK - MINIMUM GEOMETRIC DESICH STANDARD FOR NEW ROADS 1N RURAL AREAS. . .
1 R Y, - - AASHD DESIGN STANDARD IN JAPAN
DEEIGN STAHDARD TRUNK ROAD . FEEDER ROAD 05 Q4 : 03
1 TERRAIN F R M - - ¥ R M ¥ E M F R M ¥ R M
b ——— - - . : H
80 - 64 48ku/H e ‘ : 95 80 64 kmfH|. 80 64 48ke/H 80 64 -4 8knfH 80 64 a8/ '
2 DESIGN SPEED X . : I & - 0, an (4] 50km/H
o (50 @ (sowpwy| B0l (50 1) G4 K/l MO M) | o) oy a0 apH)|  (50) a0y | (3oMPHY | (50)  (40) (0N | (50)  (40) _(30PH mi.
3 PAVEMENT TYPE - _ - - _ _ ' - -
T PAVEMENT - ' ' ' : 7.32 6.70 6.10n o :
¢ SuReACE wiDTH (T 7.32m (24) 7.32m (24) 4.27 m (14) 73m (2 6.71n.  (27) . 6.10m  (20) s cans 030y 7.00 6.50 5.00m
D . 3.05 3.05 1.22m 1,05 - 305 . 1.22m 2,54 244 1.2Mm 1.83 1.83 0.92m | . 3.66 . 3.05 1.83m
USABLE SHOULDER . R . . N T ! . b : . . 1.75 1.25 1,25
5 an o ') 3.0 -0 244w €8 1o o) () @ @ @y 6) {6 e NEE TS 105} -
. ' 13.42 13.42 9.76m , 14.64 14.64 . 10.98m 12,81 12.81 10.37'm' 10.98  10.98 9.15m 14.64 12,81 9.76m ’ ) ‘
. : ; : . 10.5 9.0, 8.5
6 ' FORMATTON n.:rrﬁm” (&) 54y 32) 13.42 (a4) 4,15 m (30} Ch8) (48) (36) 42} (42} 36 . (36) (36} (30) {48) (42} (32) m
7 CENTRAL ‘RESERVATION - - - _ - L _
8 RESERVE WIDTH _ 61/46m (200/150) 61/66m (200/150) 40/30n (132/99) Wa - (13D 40/30m- (132/100) 0m - (100) 37/30m  (120/100) -
) NORMAL 5% B 5% ‘ . 4 5 6%
9 NAXIMUN GRADIENT oo b 4 5 9% an 107 3 5 8% 4 6 9% & - 6 % & . 6 9 7 .8 9
CRIT 336 183 .122m 519 264 153 116 183 127n 336 183 1220 "336 183m ' :
10 CRITICAL GRADE LENGTH - . X £ . . - 400 o0 300
(1,106) (608) . (400) (1,700} (800} (500) (1,100) (600) {400 . (1,100) - €600) {400y ft| {1,100 (600) 3 e
: 107 - 84 6lm 145 - 107 8im '107 a4 61 107 84 61m 107 . BA4 61m .
11 STOPPING SIGHT DIST, - MIN, - - - O - . R} . . - P 110 75 55
- (350 ¢ (275 (200) 75y . (3500 (279). G (@75 7 (200) (3503 (Z15) (200 (350) (@75 (200) : .
e : : 549 558 336m - g ; 641 549 456m S49 458 336m 549 458 © 336m 569 458 3%6a -
12 PASSING SIGHT DIST, — MIN. 2 L . . i . o : - 5 250m
(1,800)  (1.500) - (1,100) an om e e o (2,000 (1,800) (1,500)  |(1,800) (1,500) -(1,100) | (1,800) (1,500) (1,100) |(1,B00) (1,500) (1,100) e 10
qus N0 305 220, 153m | 305m 1,000 213m 700 317 a4 13m 214 131 70w A5 - 1 70m 214 13n 7om e
11 M : H K . g - . g 100z
3 MINDUN RADIUS apeonime [ (1,000  (750)  (500) 228m 750" 152m CGao” (1,060).  (700)  (430). (F00) (430) | (230) . (700) . (A30) - (2300 . | (700) - (430},  (230) 280 150 0
o 73 64 C55m, 82 73 64m 3 64 550 5 ‘64 55m ‘46 ‘38 Hm - o
& N MIN. L - - L8 : . : . . . - ' 40m .
TRANSTTION CURVES M (240 (210)  (180) - (2710)  (260)  (210) (260)  (210)° 80y . | . (260) (210)  (180) @aso - azsy o, " ’ ;
: . 6.9 1.4m - PR S 0.6m 0.9 1:4m 0.9 1 :
LY - J0.T, LB - - . - = _ . - - 0 5m
) .“5 WIDENING (3} .5 According r_o:M 0.T, Tables . | According te P.W.D. Tables 2) N 4.5 e h.5) - I‘1
' 16  SUPERELEVATION MAX./MIN. 1:10 11012 (8.9 /2138 (2.6%) 1132 (8.32)/1:30 (3.3 1: 10 1510 1:10 2.50 0.58 0.66 2 - 62 5/2%
!_ 17 CAMBER CROSS FALL, ' 1: 38 1:38 (2.67) 1:30 (3.3%) 1: 40 1340 1.130 29 2%
* : " 26 17 9a .49 26 - 17m 26 17 - -99m 26 17 9w © 26 17 %m - S
18 VERT CURVES REST MiN. : - - : R=3,000m 1,400 800.
! . ¢ § (85) (55) (28) (160) (85 (55} (83) (55) (28) (85) (55) (25) (85) (55) {28) . T
e 23 17 1in 32 23 17m -' 23 17 . in 23 17 ilm 23 - 17-. im o ‘ :
SAG MIN, - - : . “Re3,
— LCE BN ) B € L); 105) - (15)  (55) @5 (65 . (39) (s) . (55) _ (35) G5 (3 (a5) | R0 1,000 700
Note: The figures im p.a:enthesis show the values in feets. : : ’ : - : .






nuﬂos\ :mbv huﬂummmo ﬁmdmwam
- Aatoeden wﬁnﬁmmom:.
muaummmu uammm

) .mwaodﬂmb hbm@: uou uﬂwﬁumﬁnv Jo ucmﬂuawmmouH
S raygisize. UOTITPUQD 107 ucuaumﬂnnm Jor unmﬁuﬁuwmou”
.muamuwmﬂu Hmnmudﬁ uou ucmﬁumnmvm 30" unmAUﬂumwou;

L ,..:g.mmﬁu ﬂmP mpmmn wo @wmudmunwm=
. A.mmﬁuanw> hbwmz uom uameumnnum mo aamauau:moo;

0S0T L0 T 00¥T . 00§z - 9570 ©Uget0 . 007TC S gTE 0708

00°T 0°ST.

089 5u7O T sfT 00T L8O

@ - i . . .H.U.;mm.ucmu L :@...;H>

R ...uuMAm;..u.u‘Mw‘;gmunw.. r.ﬁ .uﬂwwm:“.
.¢HMu0H 30 TWOTI " i LIS s;m.z,htbﬂﬂvm_nmo

g —Tpucy h>mwm ﬂmnwumﬂ »- PUET-- xaBuasses

TR

guah)?"
" (/my) posds vBrsaq .

}qu):_
: ﬂzxdedﬁs,ql

/'y
£3goeden ug

w3

[oaeT udysaq
(u/

Jo Juauienfpy
T9A9T ﬁ%tsaq
U/ ry24)

£3poede) BIqEesod . |

.uﬁu&wmﬂmﬂﬂ,mo.wﬂuHUHmmmoud_p..‘.‘ _.WHUMxmbaWbmeg

fataren

©(uy uIpe auET

- STSKTVRY ALIDVAYD OIZIVEL NOISAA €-9 oTAed




TNOILYNTIVAT NiIvEEIL HOS v3dY
mDOZﬁd.._.ZDOS_ 3HL
40 H1QIM 3IHL S nv_

NC .wwDJDOIm :

mm@:@U umqmm:m
ummaoq asva’
‘35unod mudumgm

CUMOly mojeg ™
TUIWLE 13UuDud §0 :

pooy;

ﬁ
uoa.mm

>.$s .-.OOn.

aer

aAIasDY

“Ribpuhiag -~

(p2}
waE s
{op! Ty €l

TUpUREIS T BU RN T

{0-002 0 0-06 1 J0° udiLIsINbaY

NOIL23S SSO0¥D

B e

TVOidAL

ﬂ
5
| NN
_ PUROID " Bunisix3.
1) Nﬁ _
ua.o_m .
i ] 4
_ ]
: a.
I
. 3
' RS m . m
mmoJDOIm "o
(pl2ct, g
: wx 5
JO:Enom 8
— ~
3 i
_ = ~ S3LIOA
o H.OrOQ ¥ EQw.w.. u:oq ...B uoiL1$inBaY
. zom.ruuw ._.zuﬁv_ zqm _>_u
= w B4




	CHAPTER 5 TECHNICAL STUDY AND ANALYSIS
	5-1 GEOLOGY
	5-2 SOIL
	5-3 CONSTRUCTION MATERIAL
	5-4 HYDROLOGICAL INVESTIGATION
	5-5 LOCAL CONTRACTORS AND IMPLEMENTATION SYSTEM

	CHAPTER 6 DESIGN CRITERIA
	6-1 TOPOGRAPHICAL SITUATION IN THE STUDY AREA
	6-2 GEOMETRIC DESIGN CRITERIA
	6-3 ESTABLISHMENT OF NEW GEOMETRIC DESIGN CRITERIA


