


7
=




71

AERIAL PHOTOGRAPH SURVEY' AND MAPPING
.In:the:iﬁplementation of the feasibility study, in
: order to obtain the topographlcal condltlone of the

' prOjeot area and level up the accuracy of the 1nvest1~"

T=1~2 ]

gatlon, the aerlal photograph surveylng and 1ts mapplng'
were carrled out along: the route selected ‘in the 1n~

:vestlgatlon of Phase I.

These surveying work was performed from July l3th to
July 3lst of 1978 ln the - flrst on- 51te 1nvest1gatlon,
and from August 20th to August 30th of 1978 (surveying

of the ground control’ p01nts) in the second on- 51te

1nvest1gat10n

The mapplng work.is underway inlJapan.“"”

_Pre—Marklng

_Pre marklng p01nts were. 1nstalled on the selected route
-between Miri, Blntulu Rd., Beluru, Sg Tlnjar, 5g.
'Tutoh, Ng. Medamlt and lebang. f'

_ Pre—marklng were performed on. the ex1st1ng ll p01nts .
_glven by the Lands ang’ Survey Department Sarawak and

newly 1nstalled ones.j_

'The pre—marklng area ‘was covered thlckly by the toropl—'
Ecal 3ungle, therefore,'lt requlred deforestlng to set '
lthose new p01nts 'Fig. 7_l_shows_the_locatlon of -
‘ mewpoints. S R

-Aerlal Photograph

nAerlal photographlng was performed by the plane and
thotographer chartered by the Lands and Survey
:{Department Sarawak the flylng course set along the

:selected route during the perlod from September let

: to 24th of 1978 _ . ' ' f. o
JThe’flylng base'were'at”Miri The photOgraphlng was

‘made’ by u51ng super—w1de angle lens cone RC lO in a“”
fphoto scale of 1/43 500%1/24 000 and at a flylng

}7;;_’”
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~altitude of 3,900m (11,700 feets) ~ .2,100m (6,400

feets) .

Photo Proce551ng

: The posrtlve fllms were sent there from Japan, and
'development and p051t1ve prlntlng were performed by'

- using the fa0111t1es of the Department of Lands and
. Survey Department Sarawak :

Satelllte Posrtlonlng

?dParallel w1th the 1nstallat10n of pre—marklng,.posif
;'tlonlng was carrled out on U S Vavy NaV1gatlonal
; Satelllte System.:__ '

: The locatlon on the earth was determlned by the obser—
: Vatlon of satelllte u51ng JMR l Doppler Survey Set.-

"By these observatlons, ‘the coordinates of plan (x, Y)
- and altltude (Z) were computed in the average by the

'electronlc computor.”'

?'Aerial Triangulation

'Pass and w1ng p01nts wére’ prlnted on the pOSlthe fllm"
:.by thée. PiU.G=3 after selectlon of these p01nts.'
hObservatlon was made by the stereo comparators, Wthh
: adjustment was done through the method of Strlp for
.:~block adjustment T

';Mapplng
"After the above works, mapplng 1s started Topographlcal
|, map is ‘made of 1/10 000 'in'‘scale,, and lntervals of o
7contour line ‘in lOm, 50m and 5m respectlvely for the_.
i'prlnc1pal '1ndex and supplementary half 1nterval '

}contours.'_

E‘The stereometorograph of Carl Zelss Oberkochen 1s
? applled for mapplng ' ' '
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The seriés of works are shown in the flow chart of

Fiqo 7"2-
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-EXIST_ING ROAD IMPROVEMENT PLAN -

The exrstlng situation of the lmprovement sectlons

-In the proposed trunk road constructlon olan{ the exrst~

hlng road sectlons whlch will be utlllzed are as follows,

Section '.‘_ Length " Standard : Pavement'
L ) i mile
 Miri—Bintulu Road v Beluru - 180 (11.2) Feeder  Gravel
~ (Beluru Intersection) o _ o R : o
‘Bdmuwsafmh{; ;p 35;5 {22;11' Feeder & Trunk Gravel

N_g_.Medamit&_Umsahg . 4l.0 (2'5‘.5)- Feeder =Gravel

:(1)' The sectlon from the M1r1~B1ntulu road to Beluru

hwas desrqned and constructlon ln 1968/69 accordlng to

: pthe-feeder road standards of- de51gn crlterla of P W.D.

'-”Sarawak It 15 therefore necessary to upgrade the -

! tandards For w1dth of trafflc 1ane, mrnlmum curve
'radlus, gradlent, srght dlstance, vertlcal curve are to.

conform the standard for trunk roads._:

- The surface of the road 1s paved w1th a layer of crushed.

- rocks: and gravels to a depth of 10cm (3 9 1n) Although
there 1s a plan by the P W D, Sarawak to upgrade the,

-'crlterla to meet the hlghest standard, there is no plan

s to pave the road Surface wrth aSPhalt

"{2) The desrgn of the road sectlon from Beluru to the

_leFt bank of Sg Tlnjar was started 51nce 1975 and at -

”;present constructlon works are completed wrth roadbed
”works and gravel pavement for a total length Of 29km
-_(18 0 mlles) w1th ‘an addil

fonal Sectlon of :km (2 5 i"‘
-mlles) undergo;ng roadbed work. The 1ast sectlon off_f

2. Skm (l 6 mlles) length has only been completed the .

’ dgrabblng works and constructlon works are under the

-'NRCU No. 10 Offlce. Brldges are basrcally de51gned-
E with' relnforced concrete structure and the substructures_q;;'
‘dfor brldges across sq. meman and: Sg Bakong have beenf
'contracted by the local contractors..f



For the section 9,65km*fromfthe'startihgﬁhoint; the ‘road
is designed'and constructed at the criteria for feeder
roads, whereas for the remalnlng SeCthn the crlterla
for Lrunk road are applled due to- a change of pOlle
by the P.W.D. ' sarawak durlng constructlon.

(3) The 41lkm (25.3 mlles) road Secthh between Ng

-Medamit and'Limbang was constructed before 1966 on the

crlterla for feeder roads so that there are sections
with small curve rad;us, 1nadequate 51ght distance or

deficient widthiof:shoulders. The brldges,_partlcularly_

‘are either wooden bridges or steel girder with wooden
slab W1th a wrdth of 3. 7m (12 feet) and there is at

present no plan for 1mprovement

“Except for a sectlon in lebang 01ty, .the ‘pavement is

by gravel and even for. the asphalt-paved section in
Limbang city, the disintegration of surface and base

course accompanled by damage to. subgrade is noticed,

due to excess fatigue of the.struoture.

'Improvement Plan of the Ex1st1ng Road

_'(l) The lBkm (ll 27 mlles) sectlon between erl/Blntulu
‘road -rBeluru and 9 65km (6 mlles) length from Beluru

'in the’ sectlon between the Beluru - Sg..Tlnjar was con-

structed of feeder road standard whereas the remalnlng

are’ at trunk road standard It is therefore necessary

”only to upgrade the standard of the 9 65km sectlon,-
rand an 1mprovement plan 1s presently 1n the hand ‘of the

':P W. D Sarawak The maln 1tems for 1mprovement are as

follows-.=
ﬁ“a)fExpan51on of the w1dth of roadbed and shoulder,

. b) Imorovement of the curve radlus and reducmng of

-vertlcal gradlent,
"-oiilncrease of - 51ght dlstance and vertlcal curve
":radlus, .f. B

d) Introductlon of tran51tlon curve and super—
"elevatlon,
76



-e)“Replacement'of‘wooden bridges by reinforced
concrete bridges, ' '
f)'Improvement of surfacing,'and

g)_Provision of traffic'signe and guardraile.

‘It is considered de51rable that the above 1mprovement
'can be lmplemented before the commencement of the new
“constructlon g schedule_of_the trunk road.: '

In this project, onlv'the surfacing Whieh:are excluded
1n the P.W.D, Sarawak 1mprovement nrogram are taken up
in the constructlon program ‘for the trunk road w1th

a proposal presented for stage constructlon.

(2) Except for the Sg. Poyan bridge, there 15 ‘at present
no 1mprovement plan by P W D Sarawak for the 41km -
(25.6 mrles) sectlon between ‘Ng. Medamlt and lebang.
Construction of a: two ~lane concrete br1dge 1s presentlv

underway for the Sg Poyan br1dge.

studies are therefore made to upgrade the Ng. Medamit~

L1mbang sectlon to meet trunk road standard and- to

‘improve the-brldges and pavement,

“iﬁpiemehtation'of Improveﬁent of EXiSting“Roads
The 1mplementatlon of the improvement. of the ex1st1ng

,roads may be. summarlzed ‘as follows"

”a)“Upgradlng of the roads “from. feeder road to

-trunk road standard

'_b)'Replacement of gravel pavement w1th asphalt'
"i:Davement : i

c).Replacement of temporary brldges to one- lane

permanent brldges

_ d)_Replacement of temporary brldges to two-lane
--jpermanent brldges '

The actual 1mprovement program w111 have to be flnallzed'”
taklng into con51derat10n the trafflc capac1ty and the

requlred servrce level.

1-7



The 1mprovement a}ternatlves for the road sectlons are -
summarlzed as follows:

Section Miri leintﬁlu_ _ Beluru v . Sg. Limbang’

v Beluru . Sg. Tinjar : ~ Limbang
| *1) 0 *2) ®3) _
Gase - ‘Stand- Pdave~  Stand- .. v Pave-' ' Stand- Pave-
- ‘Br i Brid Brid w
ard dg ment . ard f} ge;ment_ ard _ ge ment
1T ]P; G T 'g'- e Y B 6
P : : r ’
2 T G T .g G T g G
: P L o P
3 T b G T i G T b G
4 T oA T hooA P A
*1) T : . Upgrading .to. trunk road .standard
*2) P.D  : Provision of two-lane -permanent bridge:
P.S ¢ Provision of one-lane permanent brldge

=
.

e . Maklng use of. existing bridge
%3) '

3]

, Gravel road .
At Asphalt-paved road.

Case 1 1nd1cates the case whereby the 1mprovement Wlll
upqrade the whole road sectlon to such a- level as to

'*generally meet the trunk .road requlrement w1thout 1mv
Drovement of nrldges, whereas case—4 s the case whereby
the entlre road sectlon is so. 1mproved as to fully
conform to the trunk road standard

The tlmlng of 1mplementat10n of the 1mprovement Schedule

'1s descrlbed in Chapter 9 on "Constructlon Plan“
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Fig. 7-5 EXISTING ROAD
" (Ng. MEDAMIT ~ LIMBANG)
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Fig. 7-6 EXISTING ROAD L
| {(Ng. MEDAMIT ~ LIMBANG)
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PRELIMINARY DESIGN
Route Plan

_The control p01nts selected in ‘the determlnatlon of the

route are ‘the spec1F1c locatlons the ‘route has to pass
through due to techinical or social restrlctlon."

: Thus, the control pornts are determlned taklng 1nto

consrderatlon the factors llsted below, the. maln objec—

Ctive of malntalnlng the characterlstlc and 1mportance'

'_of the road-as part of ‘the trunk road" network in Sarawak,

the relevant topographlcal geologlcal and’ other ‘natural

:srtuatlon, as well as the 5001al and economié 51tuat10n.
- Due consrderatlon is also glven to “the potentla] re=.

"sources whlch are avallable 1n the study area.'

'Ba51cal Guldellne in Route Plan

1. ':To plan the road - to conform to the requlrements in |
' characterlstlcs ‘and 1mportance as a trunk- road and
to’ malntaln the safety and comfort of the road

2;'-'Natural condltlons: :Mounta1n range, valleys,

o e “cr0551ng p01nts of lakes,
fand Major ererS, swampy areas,
Vflood areas, hlgh cut and -

'f-embankment

‘:_3;‘f”Environmental“éoﬁditons,_ Vlllages, natural env1ron— h

mental preservatlon area

.The control poants of the Pr03ect road are as follows."

1. nThe route lS to connectlng the cross1ng pornt of

'**Sg. Tanar, Long Lama and_Ng Medamlt

2. 1The route is to pass near the major V1llages.“

=-.3;._.W1th1n the Mulu Natlonal Park the route 1s to av01d=

'the center of Lhe park as much as possrble from tne'
' }pOLnt of enV1ronmental preservatlon._,ﬂ_rff '

74,.;;The route w111 avord traversrng swampy area.

'The Route 15 selected ba51ng ontthe above control pornts -

and taklng 1nto due con51derat10n the balance of earthw_"

wqus_volume, the ease 1n constructlon etc.l As a result ;

T



there is no necessity for making comparative routes .

except for a section that passes through the Mulu
National. Park. -Thus, from the point of route plan,

there is Onlyﬁroute proposed.

Allgnment De81gn

-The allgnment de51gn isg made on the l S0,0DDtscale

topographlcal map, ‘taking case to. maintain the rOad-at

~a level requlred of a trunk route and. to enable drawing

_at;constant_speed as far as possible.  Since both the

alignment and the profile are planned on 1. : 50,000

-scale toPOgraphiéal;map, the;road_is‘design at=an exces-

sive'high speed.in the-eoonomic and environmental aspects.
In other words, the_mlnlmum curve. radlus was. set at
1,000m {3,000 feet) and the max1mum gradlent 1n moun-

tainous terrain was set at 6%, In the' phise II study,

_ whereby design will be proformed with the 1 : 10,000
_rscale topographlcal maps to be completed detalled
‘studles w1ll be made and necessary mOdlflCdthn will be
_oarrleq Qut_ln order to achieve maximum economy:of the

:road__-Tne_fiXed points for Route alignment shown in Fig.7-8,

DeScriptidn of Alignment

(1) erl/Blntulu road ~ Beluru (Beluru road) section -

: STA 0.~ STA. 18

The prOject stands at the junctlon of the erl/Blntulu

" road whlch 1s de51gnated as Statlon 0.

'The sectlon STA 0 v STA 18 1s an ex1st1ng gravel road

constructed at £eeder road standard. At the sectlon

'“STA 10 «~ 15, the road 1s used for transport of felled
;tlmberglogs form‘the forest-along;thefroad and-the road
'donditions#arevrelatively"Well-maintained;_

_ On the whole there are no major problems w1th regards to'
'the horlzontal allgnment but 1mprovement is necessary -

for some sectlons in the proflle partlcularly for the

';sectlons w1th 1nadequatela1ght dlstance.ﬂi_
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(2)' Beluru N Sg..Tlnjar Sectlon (Beluru - Loagan Bunut
road) - STA 18 ~ STA.34.5.

At about lkm (0 6 mlles) before reachlng the town of
ngeluru, thele is an’ 1ntersectlon between the Beluru road-
* and the Beluru - Loaqan road The projéct the road
extends from this junotlon up to Sg. Tlnjar._ At present.
the road 1s a completed gravel road except for a 6. Skm _
(4 0 mlles) sectlon under construotlon by MRCU 10. . From
‘the ]unctlon (STA 18) to a .point 4 7km (2.9 mlles) away"
-Lare located the MRCU 10 offlce and 1ts motor oool._ »he
'road crosses Sg. Tenan at STA 24 5, where a steel glrder
Jbrldge is presently under constructlon, through contract
_ awarded to contructor, Test plllng of RC-pile with 40
: ton drop hammer found the support stracture at a'depth
of 120 feet K The concrete used is by volumetrlc desrgn
at a- proportlon of l l 5 3, w1th a deS1gn strength
of 028 = 264’ kq/omz (3 750 ps1) ’

'aCrOSS1ng of mlnor rlver ‘is by culvert plpes of elther
‘5800mm (36") or 1, OOOmm (48") in diameter. ‘At STA.36.5
%the route crosses Sg Bakong where a brldge ‘is under
'constructlon by adoptlng cast- 1n—51te concrete plles ‘and
_concrete sheet—plles. From thls p01nt,~the route ascend’
in elevatlon to cross a saddle at 50m (150 feet) in
'"elevatlon before reachlng Sg. Bok.. . At Sg Bok :
temporary assembly type steel brldge ‘of 36 6m 1n length
. 1s presently belng assembled.:l,yggf.z.

:.;"Shlftlng cultlvatlon“ 1s belng carrled out along the
; route and re51dent1al oommunltles are found scattered
'sparsely here and there. ' '

,The sectlon;of between STA 48 and Sg. Tnnjar is Dresently

H;under constructlon and is composed of a: serles of. ups

“i.;(3)

'.and downs et a qradlent of b%

ZSg Tlnjar v Long Lama Sectlon - STA 0 ~ STA 25

.”Slnce thlS is a new constructlon seotlon, the statlon

'number.;s de51gnated;as_STA,0 From Sg Tlnjar to Long

7-16



‘,:Lama, the route runs in a westerly dlreotlon.: In the
‘.north the route is located the Lake Loagan Bunut whloh

Cigs enclosed by swampy area, and to the south 1t sklrts

'j.the mountaln terraln The allqnment 1s so selected as

to av01de the mountaln terrarn._ The allgnment 1s so
selected as to av01d the hllls of 50 70m (150 QY ?10 feet)
scattered 1n the reglon At STA 12 5 the route crosses

"'Sg Tru. - From thlS pornt to Batanq Baram, foresty roads

are relatlvely well developed a]ong the route, and the
ect:on from STA 17 to STA 24 the allgnment runs almost
.parallel to the forestry road Wet padov flelds are
_found near STA 21 the nelghbourhood of Wthh is left
untouched to. allowed further develooment of wet oaddy
:,1n the future The p01nt of cr0551ng Batang Baram is
.200m (600 feet) upstream from a pomnt where a camp of'
:tlmber company 1s looated on the 1eft bank.m The Eavour—
:_able phy51cal features of the, seotlon enable the determl—

“natlon of the allgnment wrthout dlfflcultles.,f
: _(4)' Long' Lama Sg Apoh Sectlon — STA. 25 STA 49 3

The : route passes the north of the school campas on. the

:.ﬂrlght bank, paSS1ng through rubber plantatlons to enter

* -the" hllly terraln. The allgnment runs: generally along'

]Batang Baram up, to Sg. Temala (STA 33. 5) The orlglnal'
tﬁproposal calls for two alternatlve routes after crossrng
:Sq Temala but the. alternatlve that passes” Long Atlp '
-_was adopted for the. reason that; w1th ‘the, dlstance belng

(tshortened by 10km (6.3, mlles), there 1s alee merlt in.

-lch0051ng the route."“

ilThe seCtlon from Sg. Temala to Sg Aooh 15 a jungle:;'
'ibelt w1th forestry roads cross1ng the:allgnment ;The

'cr0551ng of Sg.‘Aooh 1s at a’ pornt SOOmf(O 3 mrles)
;towards the dOWnstream of R Akam Ajang

.There are no allgnment problems 1n thls sectlon where
“the rolllng terraln is stable in: geologlcal structure

'a“and ‘there-arev “No. dlfflCUltleS anthlpated ln earthworks. _




(5) Sg. Apoh ~Sg. ‘I'utoh Sect:l_on . sm 49, 3 o S’[‘A 79

'Thls sectlon is throuqh flat terraln w1th 1solated hllls
“of 200m- (600 feet) in helght. Slnce part ‘of the flat
area is swampy, care is Laken to keep the allgnment
close to the sklrt of. the hlllS. vadence of past | _
' floods can be observed in the Section STA.65 to STA. 79
wnear Sg Tutoh and thls portlon was aV01ded by routlng
the allgnment near the hlll ' '

(6)- Sg. Tutoh L Sg. Medalam Sectlon - STA 79 v STA 108 5

jThe seotlon:STA.79 to STA 94 is an- uphlll sectlon where
a forestry toad is presently under’ constructlon. Two
alternative routes are proposed from STA .87. The alter-
_nativehczruns"in'a:curve whereas alternatlve B runs in
L a stralght llne to the north. The sectton STA 93 to
bTA 106 isg- 1n the Mulu Natlonal Park boundary and cares
~are’ taken to avorde ‘excessive cuts and flllS whlle
malntaln the road at the requlred standard in the

rplannlng of . the proflle

'WThe detailsuof the comparative study of routes B and
. C are presented in Chapter 10, A thirdvalternative,
'routera,-was originaly proboSed,to;passfthrough the .
center‘of'the:National Park'but'this'alternative was.
'abandon due to its p0551ble destructlon of. the. academic

value of ‘the park

I?)_ Sg Medalam e Ng. Medamlt Sectlon - STA 108 5~
s STA 134 2 ' o T

rUp to STA 121, the route passes through rolllng terraln
'"covered with” tthk trop1cal jungle.'xThe locatlon of
'jthe brldge was carefully 1nvest1gated in vrew of the
:'fact ‘that” Qg~ lebang meander very v1gorously.' Ng.l,
'3Medam1t 1s a town developed towards the 1eft of Sg.

}lebang The orlglanl lntentlon was to connect the

. main route to Ng. Medamlt but because of the phy51cal

"ﬂcondltlons and the number of v1ews cross1ng necessary,

'thls plan was abandon but 1nstead the selected route
“was made to cross Sg Medamlt,'run on the forestry road
and termlnate at. the opp051te bank of Ng. Medamlt

718 |



(8) Ng. Medamit ~ Limbang S ction = STA.0 & STA.4l
The termial’ of" the existihg road at'ﬁhé“oppqSite bank
~of Ng. Medamit is deeigﬁatedees-STA.O; 'The-eXisfing“-
‘road is at present used for the transportation fo timber
‘logé, the: conﬁeYing suppbrﬁing commodities from the

camp of- timber company in. Ng. Medamlt and the traffic -
'of passager to lebang.k It is well maintained. gravel
road - but slnce the brldge is a 51ngel lane. wooden
'brldge, 1t is’ necessary to reduce the runnlng speed at
cr0531ng the brldge The gravel used in the road sur—
face 1s malnly the sedlmented rlver gravel fo Sg lebang.
 A portlon of the road 15 subject to 1nundat10n durlng
‘the flood pGILOd and 1mprovement is necessary in this
aspect ' o



~ Designing PaVement -
‘For. the. de51gn crlterla of pavement we adopt the i}
,f"AASHO INTERIM GUIDE FOR DESIGN OF: PAVEMENT STRUCTURF '

1972%., The fundamental elements of the standard are

design. traffic. volume, bearlng stremgth of subbase .
;and Llfe of pavement : ‘ '

It” 1s needed for the thlckness and structure of the

‘pavement to accord w1th those under executlon or. plan,
and to be reflected on by the exrstlng condltlon of the
"prOJect area. o R

‘_The results of de51gn of pavement thlckness accordlng

to the AASHO and the Brltlsh Road Note 29 is shown in
Table 7~ 3 and Table T 4

(1}, Ana1y51s of Trafflc Volume ‘and DeSLgn Axle load

'The trafflc volume of each constructlon sectlon is

- shown in Table 7-2, ‘s0 1t 1s observed 1t dlffers much

In pertlcuny, the trafflc volume of sectlon between
Bt. Baram and Sg lebang are observed very low volume,

The de31gn axle load lS assumed as below

DeSign:Axle Load

Irem o . .. Value
‘h Max Load1ng Capacity of ::.G_ton (TOﬁal‘Welght_ofha

a truck S 27 Truck is 11 ton)

Total Equ1valent axle

load to 8.2 tom. single
- .axle load of a. 6 0 ton
=-Truck ' :

'-_'G,4

(2)  Pavement structure
1) Layer Coefflclent of Pavement Composxng Materlals.

The Layer Coeff101ent is: determlned follow1ng
to the formula of the Interlm Gulde of AASHO.; _

;ﬁdm;

I .



SN = 51D1 + asbp + aizbD3y

where, SN; Layer Coefficient of Pavement COmpos-
' '_ ing Materlal . '
ay, ap, ajz; Coefflclent of. Retatlve
‘ ‘ Strength of Surface Course)
Base Course and Subbase Course
o respectlvely o _ . ‘
| D1;=D2,_D3; Thickness of. Surface Course,-
' Base Course. and Subbase Course
' respectlvely ; '
In addition, the rate ‘of reglcnal modlflcatlon is
assumed as 1. 0. o

:Table 7-1 LAYER COEFFICIENT OF 'PAVEMENT COMPOSiNG
: o MATERIALS

 Pavement Coposing Materials . Layer Coefficient .

Surface Course '

Hot=mixed Asphalt (Plant M1x) 2 _ ' ::0.44

Penetration : _ T o - Co 0.24 -
31 Base Course :
Unscreened Crushed Stone - A fO;O?H]f
: Crushed Stone (CBR > 80) S 0,14 ¢
- fSubbase_Course _ _ T o
- Gravel with Sand - . . BRRE S S
-~ Sand or Silty Clay . '~ . . 0.05 ~0.10 .= -

2) Determlnatlon of Pavement Structure

“:;An a5phalt concrete pavement is- constltuted of;"
subbase, base course and surface course on the;

5subgrade 1n order [.Each course hanlts spec1-”

'l'hot asphalt concrete 15 sultable and for the

7a21 -
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subbase, from the v1ewp01nts of site condltlons,
construotablllty and economlcs, it is recommendm
able to apply the comblned aggregate 1n the

_base course and the cruckermrun or unscreened

'Hugravel dn the subbase course re5pect1ve]y

a)

‘The outllne of those 1~ summarlzed in follow1ngs.

Surface Course_

The hot asphaTt concrete 1s applled whlch func—
tions to resrst to wearlng and shearlng by
trafflc vehlcles and serve the comfortable

dr1v1ng in smooth and non~sllp condltlon, ‘and -

T;a]SO prevent the raln penetratlng into the

d'lower layers. e

b

d.cf

fBase Course

The method ‘is to sPread and compact the comblned
;aggregate of several sizes. of materlal in a.
~well grained dlstrlbutlon, whlch is sultable

.)for the mechanlzed earth mov1ng work.

‘Subbase Course '_ R Seol .

_The subbase course 1s a- 1ayer whlch is executed
;;dlreotly on the subgrade and plays an 1mportant
;role to prevent both the underground water and

'.;the subgrade 5011 from penetratlng upward lnto

"the base course,_and to dlstrlbute and transmlt-'

'jthe trafflc 1oad downward onto the’ subgrade‘

: surface. For the materlal 1t ls common to use

the unscreened gravel crucher—run, slag or"

"sand whlch are economlcally obtalned around the-'

@) PRI i M TR
' ~Flg.ﬂ7 g ghows the cross sectlon of structure -

”51te.

_Accordlng to t:

‘unsoreened gravel

-51te 1nvestlgatlon, we propose

'Jse'malnly the crucherfrun and partlally the

Pavement Structure

' prOVlded that 1ts llfe is 20 years.

'-3?7?251"'
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'_The rev;ew Wlll be carried out on the econonic

comparlson of stage constructlon in Phase IT

'-that itg life is to be_lO years on the initial
“stage and to be overlaid after the 10 years.
Desing of Main Structure

“At.the.present stage, design of main structure (includ-

ing drainage structure) is limitted in a level to

estimate theiconstructlon cost for economlc reV1ew.-

The aetailed deSLgn w1ll be followed in Phase T stage;

' The:estimate of constructlon cogt is made on the appro—

priate'type; and 51ze of structures whlch are based on

l)

. 2)

3)

_the de31gns and 1nformatlons of the past constructed
structures of 51m11ar nature. '

Accordlng to the site condltlons,_the followmng 3 typesE
‘are selected for the desmgn of brldge.

Short span of brldge (span length is less than
20m)

The superstructure; RC beam ¥

The substructure :' Inverse T typed abutment
- I ‘and footlng Wlth RC piles

Mlddle spancy of brldge (span length is 1ess

'than 60m)

-'The' uperstructure fRC beam or comp051te steel_

'glrder

-The'substfuctufe' :-'hlgh_ inverse T typed

abutment w1th RC plles

-Long spancy of blldge (span length 1s more’ than

60m):

'The_superstructure; Ranger tyﬁe}_

iThe‘substfucture ﬁ hlgh " inverse . T typed

_ abutment w1th RC plles

' As for the superstructure, ;n,partlcular, 1n

determlnlng the span dlv1s;on) should'be taken



into account the:states'of flow,‘topographical
"SLtuatlon at rlver cr0551ng p01nt and the exlstence
of raft nav1gat10n.' o

WLth respect to the substructure, thelfinaltdeteru
mination W1ll be brought on the type-and“other )

dlmen31ons accordlng to the 1nvest1qatlon results of
'Phase I, '

Tt is not allowed to locate the substructures “in’ the
'rlver Batang Baram, Sg. Apoh, Sg. Tutoh and Sg lebang
with rafts nav1gatlon as above mentloned therefore, the

-lonqerspan of brldge shall be de51gned

- The tlpe and dlmen51on of the dralnage structure is

-'proposed.as follows accordlng to the site investigation,
Box culvert (RC)

2m X gm (6 6 feets X 6.6 feets)
2m X 3m (6 6 feets x 9.8 feets)
3m x 3m (6 6 feets X 9.8 feats)

Plpe culvert (RC)

¢l Om (3 .3 feets)
¢l 5m (4 9 feets)

'The de51gn load and other condltlons are to meet w1th

',the crlterla of the P.W.D. Sarawak but the condltlons
:Whlch are not stlpulated thereln are to conform to
those of Brltlsh standards or AASHO standard



Table 7-5 ~ LIST OF MAJOR BRIDGE ~ (New Construction Section)

Name ~ _gstation . Type . Bridge Length
sg. Tru 124500 0 RG. . 60m (3@ 20m)

Batang Baram = 24 + 800  Steel ¢. - . 300 (30 + 150'+ 4 @ 30)
: . Langer Truss. e

Sg. Temala 33+ 600 R.C., Steel G, 90 (26-+:50i+ 20)
Sg. Apoh 49+ 200 .G 90 (3@30) -

Sg. Teréwan._' 60 + 100 - R.C. : ' ac'-<107+;éb;¥710)

Sg;-Tﬁégh.' 79 +000 steel C. 110 f(3b_+¥56 +30)

'sg; Mentawal 599 +‘2b0__ ﬁ.c. kD (iof+;§b + @05”
'Sg.’Med§i§m7 108 + 2003”'§,c. o s 40 (10 + éb:+]#oj"ﬁ. N
sgL'Liébang" -1121 % 800 stééi-c,_ ;f | 120 (30‘+'§o + 30)

gg. Medamit 129 + 500 R.C., Steel G, 60 (15 + 304 15)

Sg. Saliban 132+ 800 R.C. - . - 50 (15 + 20 + 15)

(IMPROVEMENT SECTION)

Stationm

. _Name_ (frotr_l' Ng..' Medamit) .

sg.ﬁLﬁbgﬁg' o 1+ 900.'.§j¢._1' ST ;15 ﬁ:f

sg. Pdlﬁﬁjﬁefaﬁ=*_7“+”005 RCL s

.S.g‘.-.._M-é.ﬁgari_ : 12 +[+00R.C- ) U _ 15 o

SgLubai - 23 + 300RC 40 (10+20+10) L
'sg(:ﬁéiaban[ : Lf25j+’3ddif'§;CL;ﬁ ';:=  _u.; ;26{ :"" e

8g. Brangas. 28+ 500 R.C.

| Sg Berawan 30 4 400 R.C..

C'sg.Chima. 3448000 R.C. . . 1S
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8-1

g-1l-1

g8-1-2

8-1-3

'STANDARD FOR ESTIMATE OF CONSTRUCTION COST

Descrlptlon

a)y

“b)

<)

'Portion'

a)

by
 91.

Portion.

,?%

Currency is to be shown by Malayslan Dollar (M§),

U9$1 0 is to be equlvalent to M$2 25

'Equlpments, materlals and labour costs are the

:present value of July of 1978

Constructlon cost is to be claséifiéd into the'

 f0re1gn and, domestlc currenc1es

 Treatment oF. tarlff and . tax component is to be .

rat dlsretlon of Malay51a. .g

: Inflatlon fdctor is to be’ not taken 1nto account'

in the_economlc evaluation., . -

of«FOréign;CurreﬁCy

-Costs of 1mproted machlnery (CIF prlce),:and

materlals such as steel product a5pha1t, etc.

A part of flnal englneerlng and supeIV151on cost

A part of overhead preflt and contlngency.

Qf;DomeStic:Curﬁpncy_ 

quéstic prqducts{sqch:aé_cement,,round,stéel

-,bar} etc.

by

)

:A part of flnal englneerlng and superv1slon cost.f

'Labour cost and transportatlon cost. f: ﬁ-

Cost of land acqu351t10n and Lomoensatlon



8.2

3-2-1

miri. -

ESTIMATE OF CONSTRUCGTION COST

Unlt Prlce of Labourer

Table 8-1 showe the unit prices of labourer by work

items obtained through:the site investigation of Phase
I. They are giveh by the office of M.R.C.U. 10 of 4th
Division. The rate'of'income tax is around'5%.

_ Unit Price of Material -

The costs of main.material.required for the.construction
is obtained in Miri and Limbang, in July of 1978, through
the site investiQation of Phase-I._‘Table 8-2 shows

those unit prices. - |

The research for the domestic and foreign portions of
the .prices and the tax rate of marcket prlces will be
carried. out in Phase II.

Equipment CoSt-

Slnoe the proposed pr03ect con51sts of 1arge scale of

earth mov1ng works, the cost of equlpment and plant

accounts’ for ‘the large percentage of the whole construc—

tion COsts; Therefore,'the Suffioient examination shall

_be carried out on the select1on of equlpment and plants.

The estlmate of equlpment cost of this tlme is made on

a condltlon that tbe equlpment and’ Dlants are 1mported

sOnes.' In thlS case, the cost w111 be hlgher, but- shall

 be deemed approprlate in con31deratlon of the holding

nuﬂbers of equlnemnt of P.W. D Sarawak

_There are another arrangements, that lS, the'nSe:Of

equlpment of P.W. D. Sarawak and the léase of them from

the Slngapore lease ' companles.- Those arrangements

-of eqlpment w1l1 be studled 1n Phase II. Table 8§-3

ahows the example of computatlon OF hourly costs and

:'0peratlon cost of equlpment “'The purchase price. for
the_estlmate of ‘equipment cost is-on the basis of CIF



Table 8-4, S_ShOWS also the'CIF Miri prices, domeetic
currency portions and taxes. 'The_constent'figures_and
rates for the computation of equipment cost are derived
from the following'meterials.

The life: M.S.A Contribution, January lst, 1976.
The rate of maintenances and repairs cost: The Table

of Japan eonstruCtiQn equipment use cost, 1978.

Number of Workable Days

The estimate of workable days number is based on the
rainfall data during the past 4 years in Long Lama, the
central part of the project area.

Table 8-6 shows the number of rainy days with a ralnfall

_more thaniSOmm/hr. We deem the one and a half days
~following to such a rainy day as unworkable and estimate

the number of annal workable day is 260 in con51deratlon

of numbers of hlgh days and holidays.

=The number of annual workable days for earth works is

assumed as 180 ~. 200 " taking into acceunt ‘the kind of

equipment, schedule, constructional condition, etc.

'Selectlon of equlpment by work 1tem and dallv productlon_
- rate Table 8 7 shows the attempt of comblnatlon of egquip-
ment and dally productlon rates by work 1tems. “In Phase

I, the sorl, geographlcal and 51te conditions are not
fully obtalned S0 further investigation for them ‘will

‘be needed for the estimate in. Phase II.

'Unlt Cost of Item

Table 8-8 shows the unlt cost of work item on the ba51s'
of the comblnatlon of equipment assumed in the.prev1ous

section.

.Total Constructlon Cost

Table 8~ 9 shows the Total construction cost of progect



Table 8-1 . LABOUR COST

unit: M$

Wage per Day ~ Tax

(A) (A)x0.05 | kA) F_(B)
" Foreman a9 1.6 - - 22.03
Dpiver o w7e L ot 1,02
Operator | 15091 | 0.80 | ;S.il
Carpenter . | ;B.?l. 0.91. | i?.BO
Assistani Operator 10.93 0,55 . 10.38
'Eafth:WOrkér o ' 10.93 0.8 '510§38.
Skilled Labour . $23.19 1.6 o _22.63
Réinforce Worker .. | 21.73 1,09 . 20.64
5céffoiaingsman i _ 18.07 0.9 | 17,17
Hechanic - 16.49.  6ie2 | 15,67

Source: MRCU-10



Table 8-2 COST OF MATERIALS

., Miri.
Limbdng

. _ E Market
Materials _Describe Unit | Price (M$)
Portland Cement . ton /180
Asphalt 80-100 ton 412.63
Asphalt Emulsion Cut’ back ton 527,88
Round Bap 1/4'"~1,1/4" ton 850

e " L=3' “ua - Nam Aik ‘Cement
Concrete Plpe #900 include of collar 1 Set 78 Factory
Corrugated Pipe @900 ft " 66 '
Gravel PHD Limbang ya® 1.9
Crusher-run MRCU-10 ya® | 6.0-7.0.
Sand for Concrete HRCU-10 yal o5 [long Hing
. ‘ . Construction
Crushed Stone yda“ 25
Gasoline ‘Regular gal 2,90 MRCU-10
Diesel PHD Miri gal 1.42
. PWD Limbang
Heavy . 01%[ Rotolla-30 gal 6.66
Board 4" x8' x0,5" * piece - 23
L o 1" x6" x12°

Rectangular Timber 1 kgt g 12 ton 450

_ : 1M x2" %12 - :
Wood Log . 6" x 30" ton 8- 10
Brick piece 0.15-0.18
Explosive Gelemite | ibs | - 207




Table §-3 HOURLY EQUIPMENT OWNERSHIP AND OPERATION COST

(ECONOHMIC)

Equipment: Bulldozer DTG

Item ~Calculation Number: Unit

I. General Data

Type of Fuel Diesel

A. , . :

B. TFuel Consumption : : ' 6.2 ' GAL/Hr
C. Tuel Cost - 1.57 MG

B, Economic Life : _ - B,000° - Hours
E.

Econdmic Life o _ _ 8 Years

II.  Acquisition Costs

F._ Total Cost CIF . 271,383 _M$
G. - Cost of Tires ' : : o= o
H. Total Cost Less Tires ' F -G 7 271,383 MS

III. Hourly Ownership Costs

I. " Depreciation S H/D 33.92 MS

. .1 x 271,3 '
. Jd. Major Repairs and Overhaul E—}—E—Eﬁiiggg 37.32 us
K. Interest 0.1 x 2715323 % 0'5625: 15.27 - S

L. Hourly Ownership Cost _ :
{(Economic) I +J+K 86,51 Ms

E = 0.22314%

IV. Hourly Operation Costs

M. Cost of Fuels . ' 6.2 x 1.57  9.73 S
N. Cost of Lubricants : ' :
‘and Filters' . Mxo0.2 - 1.95 oS

0. Cost of Tires: o
" a - Depreciation -
b - Repairs _ : ‘ - :
P. Operation Cost - S M+H+0O © 11.68 M$

V. TOTAL ECONOMIC COST ' L+ P 98.19 M
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Pable 8-7 ECONOMIC . LIFE AND REPAIR COEFFICIENT
OF MECHANICAL EQUIPMENT

| | “Edonomic | T
Mechanical Equipment . e id  Repair Coefficient

. Years | Hours
8,000 | 1
7,000 | 0.8
18,000 0,95
8,000 |~ 0.9
18,000 | 1.15
8,000 | . . 1.5
8,000 | 1.0
8,000 | 1.0
7,000 | L 07
g,édo - 0.5
Crawler.Crane 8;800. o '
Tiréd Roller R 10 | 9,000
Maca&am:Rollef: . _ _ 1@ | 9,000
 Asphalt Finisher' o | B 10,000
Hotor Grader - 8 | 8,000
Asbhaithlght RN BB -10' © 7,200
Coﬁcrefé:Mixéri | - 10 | 5,000
‘Asphalt Sprayer.. . | 8 | u,800
Asphalt Distpibutor” | 8 | 7,200

Bulldozer

Dump Truck

Tractor LOéderr
Motor Secraper

‘Power Shovel
EXcavator (Back hoe)
'Drag.Line '

'Llam Shell”

Flat Eed Truck

Truck Crane

o M U W @ M & © © oo

LI
(su]
«o

o o o o o o o o
ERREEES .
%3]

+

SN =]

<
= e
o

_Cdﬁéréfé Vibrétcr-' o 10 'u;OOQ
Crushing Plant © - . | 10 . | 15,000 | 0.8
BarCutter |10 | wo00 | = 0.3
‘Bar Bender | 10 | w000 o - 0.3
_ Generator Co - 10 .| 9,000 | 0.4
_Héter-Téﬁker':: o 7 U 5 ‘7;00Cf = ;' ;..Q.E
fPumpj'_'! S '__ o 10 | 6,000 | 1.3
Batcher Plant ~ - -~ l- 10 |''8j000 | 0,8
'Arc Welder ; S 10 | 8,000 ' 5.'_:‘0f8

-
[¥%

Alr Compressor _ S o100 | 8;000“ : i‘, _556;7'7
_ Concrete Pump Caf | -3;Li -]  5 ._§- ' _ 6;090'-,:"l‘h':l;l :
Diesel" Plle Hammer fo'  . R AT -}Q;Qﬁéi" };i _'llOi
:_Vlbro Plle Drlver : fhi;  '“:; .-‘iO f:9§Q00. ;.3:j1l1 1;0: 
CWheelloader |7 a | os000 |1 o.es
,-Qrawler Dr;ll. .5 .?‘ §  . 2_'10: :- 8, ooof | ;._ ;éjo 70

' '3 ;EM S. A._Contrlbutlon (Effectlve on 1st January 1976)

-'377”The ‘table used for. stimatln' hlre of constructlon :
.__equlpment 1978 Mar. 3rd, publlshed by Japan COnatruction
' .qul ront o As .oc1atlon.ﬁ-

8=~10



rable 8~8 CONSTRUCITON I'TEMS AND ECONOMIC UNIT COST

TRy g ' ‘ : -Oﬁtput';' Ny ;
_ Cqﬁsﬁrp§t10ﬁ Ttems B Unit per day. .onit Cogt

M$

1. Cleéiinéy&}Grdﬁﬁing : . o _ Lo
1. ‘Forest ared - m® 350 - . 6,84,
1. Cultivated area _ o 1,000 - 075
i1, Rubber Plantation-_- ooom? 5000 3,30

-2, Excavation & Filling o o _ B R
1. Cut:Seil -~ . ' om SN 5.00
_Soft Rock . R 600 £ 7450
i Hard Rock . . - | e 1100 59450
& I Borrow for ‘Fill (1. Okm) Lo 5000 L 17059
iii. “Removal of: Top Soil ST 400 0 T L2086
3. . Drainage’'Structure

1. Box Culvert.

o . m - N 185,00 o
SO 23500
0 .o S 1700
900 ot 10990
500 om0 200,15 .

S

2

3

PR O |
“4i. Pipe“Culvert = 4
S T g

4, - Bridge T S DU _ L T A S IO I TR
- 4. Short Span _ . o P oo 1,9400000
ii.  Middle . Span- . w0 2,195,000
fii Long Span . R : B S 2,262,000

=8
1)

5. Pavement -
. ‘Bub= grade Preparation :
. 4i. Sub-base Course -
iii. ‘Base Course. : _ o
iv.  Bituminus Prlm—coat D
.‘vj_ﬂBituminus Surface Course‘

£173,2000 o 0AL
20000 s AA3L
SL200 0 0 46,43
07,8000 T 00660
2,800 0 013,85

BB

£l

6;' Guar& Rail

7. Marklng 41 $’ Jf s 7 _.__:=_ -. 7 m' ,'_13?1.:ﬁ} ﬂ.:ﬁ; WI;?Q'lGE:f. N

 8. Traff &, Qign R S L e L T
4. Traffie Sign S S Piece LTl 0560,000 o
U4, Mailage Post . .m0 Toiigg

- 9, - 'Concrete - .-
; fgi;==g1aé§-A;"
741, ..Class B.
e iii._:Class C

 10;5 Reinforced Bar

12.° staging with Wood Log™ .. o
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9-1
9-1-1

ORGANIZATION OF ROAD CONSTRuCﬂo‘N IN SARAWAK

Sarawak Publlc Work Department (P W.D. )

.The admlnlstratlon and management of publlc works includ~

1ng road constru01tons are carrled out by the P. W D,

Tn the P.W.D.L'the;road constructlons are handled by

"the DiVision‘ofﬁRoadsdand Airports, which are'controlled'

:M:R;c,uf
“MiR.C.U.

‘D1V1S1onal Offlce, and manages constructlon or 1morovement.

: by elther constructlon svstem oF by the contract system
-of that M R c.u, constructed the whole works and : d

' managed ‘the constructlon with contractors by the tender
acontractsﬁ:_._ DR _

. The P.W. D has 5 DlVlSlOnal offlces as 1ts subordlnate

: and in whlch the sect1ons of roads and alrports are

E organlzed. o

The road constructlon 1s executed by M R. C U. under the
hcontrol of the DlVlSlonal Offlce.' Flg. 9 1 shows the

organlzatlon chart of the D1v1510n of roads and alroortsT

' of the P W D Sarawak

Divisionaliofficétj-f'
H5 Dlvl51onal Offlces admlnlstrated by the D1v151onal
Englnner of whlch under the control of P W.D. Sarawak

The D1v1510nal Englneer manages all publlc Uorks of

rthe lelSlon, and also the works by M.R C.U. whlch w111
dbe establlshed at the tlme of the road constructlon.;-

"_The DlVlSlonal Offlces are establlshed 1n Kuchlng (The:

_ !Flrst DlV )} srnanggang (The Second DlV ), Slbu (The Thlrd
"r81xth and Seventh Div. ), erl (The Fourth DlV )-and
'7JL1mbang (The Flfth D1v ) _ The sald trunk road is Dro— '
.posed w1th1n the Fourth and Flfth DlVlSlOﬂ:.: ' '

:The organlzatlon of D1v151onal Offlce 1s shown as:in
Flg 9= 2 ' S '

(Mechanlcal Road Constructlon Unlt)

1s'a executlon:unlt controlled by the relevant

'_of roads, whlch organlzatlon is shown in- Flg. 9= 3._-

9 l'
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