9-2-1

CONSTRUCT!ON SECTION FOR PROPGSED#OAD‘

 Establ1shment of Constructlon Sectlon

In order to complete the proposed road economlcally and

in‘a short perJod as much as 00331b1e, it 18 needed to
' lelde ‘the project. 1nto ‘the apmropreate nunbers of
'sectlon.; For the lelSlon, follow1ngs Wlll be taken

into account
—m:The'nh151cal condltlons of the reglon
—-— The economlc and flnanc1a1 back grounds -

—% The scale of constructlon, constructlon ltems

'andxnerlod

ﬁf'The.exoerlences and capa01t1es of COnstructlon"

contractors.

,1The way ‘of, lelSlon of sectlon may become an’ 1nfluent1a1ei

*factor on the constructlon perlod, 81nce the proposed

:road runs through the terrain with a large river afore-

’ stated

'  Furthermore the follow1ng factors shall be reflected on

:the way of lelSlon of SeCthn'

rel) Appllcatxon of new c0nstructton or lmorovement

;3'portlon.--
n“z)'Executlon by the 1ocal or forelgn contractors.

;3)*Reglonal dwstrlbutlon and supply of constructlont
- materlals. IR o '

4itThe method of constructlon and scale for stage
' constru01ton.'f' ' -

Accordlngly the &1V1510n of sectlon are establlshed as

..shown in. Flg--9 4

9=5.
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_ Description of Section . .

'The 1st“éeCtidn (Li:'19 0kms/11'2 miles)

Thls sectlon ranges lBkm from ‘the branch po;nt of Miri-

“Lo Bintulu trunk road (34 miles form . erl) tc the point 1lkm

R To) Beluru (called ‘Beluru branch p01nt)

“Thls sectlon was constructed 1n 1969 in accordance with
“:the Feeder road standard of P W D Sarawak but it is

:proposed to grade up the crlterla to conform w1th the

| trunk road and 1mprove wooden brldges to the oermanent

'ones in’ the constructlon olan startlng from 1981, For’

the reason, ‘we budget only the pavement cost for the

‘_se01ton,-

‘The - part of lkm (0 6/ mlles) 1n 1ength from Beluru branch

=':,._.-no:mt tor Beluru ig: excluded from the progect range as

a feeder road- for the trunk one.-

;The effect of the feeder road w1ll be rev1ewed 1n Phase

1T,

The . 2nd. Sectlon (L 35;5kms/22 l-miles)s,

'»Thls sectlon entends 33 Skms from Beluru branch pomnt
“to. Sg.jTlnjar._ The 1ast sectlon of 2.6km- (1 6 mlles)
Q:ln length- from the “Left- bank of Sg. Tlnjar is: under -
_constructlon by the M,R.C,U. 10 offlce started 1n 1975
1Tand palnned to be flnlshed 1n 1980.€ u}.a;u‘*

iFor the First 9. 7km (6 0 mlles) sectlon from the startlng'

'.gravel pavement.u'-

w001nt,rthe road -’ ls constructed ‘on’ the standard for. feeder.
:roads, whlle for: the remalnder part 25 8km (16 1 mlles) :

it is on . that for trunk roads w1th permanent brldges and

eder road sect1on of 9 7km (6 O mlles) 1n

”?length Wll be upgrade after 1981

. oFYom | these reason, only a pavement cost is budgeted for'

.dthls sectlon._-

‘As . for the brldge cr0531ng ‘over- Qg. Tlnjar (W1th a brldge_'"

Lﬁfalength of*about lOOm), the Australlan team flnlshed the'

L 9-7



investigation end'has provided’ design services for the
construction: under the Colombo Plan.
The 3rd Sect:on (L = 25, Okms/15 5 mlles)

ThlS sectlon covers the new conetructlon of 25. Okms in
lenqth, ﬁtartlng at the right bank. of 8g. Tlnjar, pass-
ing the southern gide of Loagan Bunut, cr0591ng Sg.
Teru’ and endlng at the right bank of Batang Baram. At
the rlght bank of Batang Baram, the route meets Long
Lama where the blggest v111age ‘among the proposed area,
'-but has no v1llages on the mrdway.

The 4th Sectlon (L = 25kms/15 5 miles)-

_ThlS section, with a total length of 25kms,_starts at
the right bank of '‘Batang: ‘Baram pa551ng on- the north of
,Long Lama and running’ ‘eastward along Batang Baram, and
~ ends at the left bank of sg. ‘Apoh.

Along.the-route there ex1st Vlllages, LOng:Buang and R.
Akam Ajang.

The 5th Section (L = 29.7kms/18.5 miles)

This section starts at the‘right-bank'of Sg."Apoh,
'pa581ng through Sg..Terdwan and the pornt 10kms (6.3

mlles)rnortheast of Long Terawan, then ends at Sqg. Tutoh

Slnce there is no tranSportatlon roads for constructlon
materlals at elther Sg. "Apoh or: Sg. Tutoh,'lt w1ll be
requlredito_construet the approach (approx. kas/l 3
miles in'length)[to_the:sectidn_starting_at the point
Leome lOkme opetream'onrsg..Tutoh from”Long Terawan.

'The 6th Section’ (L =729, 5kms/18 3 mlleS)

Thls eectlon is a newly constructed w1th 29 5kms 1n.._
length, which starts at the right’ ‘bank of Sg. Tutoh,

runs northward along the borderllne w1th Brunel passes
the D1v151onal border of the Fourth and Flfth DlVlSlODSp.
;and ends at Sg. Medalam._

Also thlS sectlon 1s located wrthln the area of Mulu
Natlonal Park which: has a large potentlal of future
_development for tourlsm. '

o



In this Section, the tranSportation'of the: construction
materlal wmll be p0551b1e throuqh the forest road start-
lng at 8g. Tutoh '

'The 7th Sectlon (L 25 7kms/16 0 mlles)

i_ThlS sectlon 1e a newly construotlon an extenSLOn of
25, 7kms, whlch strechea'northward from the right bank
-of Sg, Medalam and corresoonds to the existing. road at

the rlght banx of Sg lebang.-

'There ex1st Ng. Medamlt on the left bank and the camp
-for collectlng wood on the rlght bank of Sg. lebang.

"The 3th Section (L 4lkms/25 5 mlles)

This sectlon ranges cn the exrstlng road from the rlght

‘bank of,Sg. lebng,to.the center of lebang.

'The exrstlng road was constructed in accordance Wlth the
_standard for feeder roads before 1966 and the pavement |
r‘was executed by gravel (pardlally paved with an

: asphalt pavement in lebang)

" The .P.W. D has o plan for the gradlng up of the ex1st-
ing road to the trunk road therefore, 1ts 1mprovement

will be. 1nc1uded in' this crOJect

9297



STACE CONSTRUCHON

Introductlon of Stage Constructlon

It is not preferable from the economlc pornt of view do

1mplement the 1mprovement and new constructlon 51multa~

neously on the entlre progect,-31nce it Wlll requlre the

huge amount of capltal cost, large numbers of construcr

tlon machlnerv and plant,=and concentratlve labor forces.

In the sense, 1t is recommendable to establlsh the plan

of stage constructlon, and encourage the effect of the
" initial cost 1nvestment taklng 1nto con51derat10n the
- factorsg such ‘as Dhy51cal condltlons, prlorlty of regio-

. nal development and constructablllty ltself

'The study of the stage: constructlon has been carrled

out both on the constructlon sectlon and component of

. cross sectlon for road.."

As for the constructlon sectlon of proposed road the

Drlorlty of construction shall be determlned in. coneru:

_ﬁderatlon,forntechnlcal.and economlc_proprlety and role

'of trunk road;

There is an eviaent'order of priority for'construction
.1n the two 1morovement sectlons for the ex1st1ng roads;
that is, erl/Blntulu Road to Beluru, Beluru and Sg.
Tlnjar and SECthD between Ng. Medamlt and lebang,

and also the new constructlon sectlons whlch connects
above two 1mprovement sectlons._.

Namely, if we lay stress on the factor of reglonal

: development the prlorlty shall be qlven to the whole

1mprovement sectlons and the new constructlon sectlon o
to Long Lama whlch 13 a sub-center of the 4th DlVlSlOn
and the- too nrlorlty shall be so on the new constructlon

sectlon Wthh starts at 59. Tlnjar, pa&31ng Batang Baram

'and ends at Long Lama.

From the V1ewP01nt of component of cross sectlon for
road followrng stage conetructlon 1s proposed



1) On ‘the flrst stage of constructlon,r'nly'one lane
~of roadway (lare of 3.66m and 2 shouldér of 3.05m
“in whldth), gravel pavement, and one 1ane of

';brldge and other structure are to be executed
:Then on:the’ second stage of constructlon they
éare‘to be exoanded-to ‘the two lanes.standard

e 2}?0n the flrst stage, the road is to be paved by
:'”'ngravel for ‘public use ahd on the’ second stage
Lit'is gradually lmproved to the" asphalt pavement.

fé)”On the flrst stage the brldge is to be exeCuted
" as a permanent brldge of one lane and 1t will
be lmproved to the two lanes in the future.

9-3-2 Stage Constructlon Plan

LI }

FL R ]
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*There may be some plans for stage constructlon from the.
,_Tv1ewp01nt of an effectlve 1nvestment of capltal cost.
rrIn thls prOJect follow1ng cases’ are studled 1n con51-“.

deratlon ‘of common characterlstlcs for both sectlon '

of 1mprovement of ex1st1ng road and ‘new construct:on.

ﬂefPlan to expand the carrlge way from one lane
lto two lanes

t;:Plan to glve.a‘ptlotlty on the constructlon'”
: ESectlon R ' e
a"tfPlan to pave by gravel or asphalt concrete
(l) iEXpanSlOn of Lane Number e
The future trafflc volume 2002 whlch 1s calculated 1n 3

Chanter q lS shown as below.”'

Road Section f*“ﬂf.:“J-:“ Total Traffic (Vehlcle/day)

fMiri,~zBlntu1u Rd = Beluru SR 1 863l.

. Beluru--.Sg. Bakong. Sl e il - 485
' Sg..Bokong =~ 885 Tinjar: o T o g '392°

- .8g.. Tinjar - L, Lama . z;f?~a:?§,5;;;:-;;-‘5-:' 'rv_ 342
L. Lama - 'Sg.. Apoh e SR 1237
_Sg..Lama - 8g. lebang (Mg Medamit)77'f=-- SR 184 -

Sg. Limbang (Ng._Medamlt) - lebang 'prijf "; 340 n 2 717



From the total traffic, the_Road Section B ~ F (Beluru -
Long Lama - Ng. Medamit) does not need two lanes of
traffic wayion-the:initial'stage; But the final con=
_etructiOn of road bed for the single lané road contra-
dicts both the P.W.D. Sarawak and P.W.D. State goemetric
standards for trunk roads, and.the traffic accidents
occur so frequently on such a olngle 1ane road There-

fore, it 1s de51rable to construct two lanes’ of road.

Consequently, the review shall be made on a- plan to _
construct the road of one lane ‘for the public use on
‘the 1n1t1a1 stage and to 1mprove it to of two lane at
the flnal stage." '

For the review 1t is necessary to study ‘on follOW1ngs.

il Executlon of the new embankment along 51de the old

‘=one,,espe0lally, 1n_compactlon and slope.treatment.

ii. ,Executlon of approach £filled and cut, to the

' brldge.-'

iid. Treatment of the jOlnt of an asphaltlc concrete at

the time of expan51on of carrlge Wdy.

iy, Selectlon of constructlon method and machinery not

to interfere with the-préeent traffic.

V. o Ekpaneion of the carrlge way on brldge (pararel
construction of the brldge of 51ng1e lane or enlarge-
ment to ‘two lanee of brldge)

(2) Prlorlty for Constructlon Sectlon

The constructlon sectlon of the proposed road is cla551f1ed
1nto the follow1ngs.: S '

—faThe 1mprovement section'of'ekieting road
Miri-Bintulu-Rd — Beluru. - Sg Tlnjar-
Ng. Medamit - lebang ' E

7+-The_new constru01ton section'

Sg. Tinjar. - Long Léna_—'Ng, Medamit



The‘priority of construction is to be determined subject
‘to the physical conditions (Tropical rainy and dry
seasons, digcharge of river, etc.), the eXistence of
-development area, the magnltude of work amount and

) construct ablllty of the sectlon.-

.The 1mprovement sectlon of exrstlng road of erl Blntulu
Rd. - Beluru - Sg. Tlnjar JS a two lanes of road paved
'-by the gravel. Tt has been for the Durbllc use from
1969, and the population along its route’ and_the traffic
volume - tends to increase'annually' Therefore, the
~improvement of the gection w1ll contrlbute to- the_

socio~economic . development of the area.

As for the sectlon of Ng Medamlt --lebang, Whlch ‘has
been for the publlc use from 1966, the effect bj the :

-:1mprovement w1ll be: large 1n con31derat10n of the growth

. of traffic’ volumeL

For the new constructlon sectlon, the brioritY’of con-
structlon shall be: determlned subject to the. follow1ng

-reglonal development factors,
1) Long Lama as ‘a- center of reglonal communlty

2) Development of tourlsm w1th a background of Mulu
-Natlonal Park ' ' ' ' ' '
3)-Reglonal agrlcultural and foresty development

’

and the. magnltude of work quantlty and constructablllty.gi

tlThe constructlon of sectlon of - Sg. mlnjar*— Long Lama
Fshall be" glven a prlorlty,.51nce there are found varlous
d”potentlals of develoPment such ag’ Long Lama. for the sub -
fcenter of” the area,’ the land dotted ‘along the sectlon
~for- the agrlculture and the troplcal jungle for the

' tforesty ' C ' ' o '

'hMulu'NatlonalTPark, whlch has a stalactlte cave of the’
_largest scale 1n the wcrld w1ll be gradually developed
as a. tourlsm spot through the sc1ent1f1c research and
conservatlon for.flora. and fauna follow1ng to the f

- .gocio= economlc development of the area.lzgwga

1 9-13:



'Subject to the above rev1ewed the constructlon Drlorlty
for the ¢onstruction: priorlty for the new constructlon
sectlons is glven in: fol]ow1ng orders.

Prlorlty order _f Section _ _ _i Length o

1 - 8g. Tlnjar Ny Long Lama : 25 Okms (15 6 miles)
2 Long Lama v Sg Medalam - 83, S5kms (52.2 mlles)'
3 Sg. Medalama ~ Sg. lebang 25 Tkms (16 1 miles)_

(3) Sstage Constructlon 1n Pavement Work

In the: 1mprovement_sectlons?of'exlstlng roads,-l) Miri/
Bintulu Rd: ~ Beluru, 2). Beluru Sg. Tanjar, and 3) -
"Ng. Medamit -~ lebang, the pavements were executed by

by either. gravel or crucher run.. .

Accordlng to the trafflc census by the ADT and P.W. D of
1978, the traffic volurmes- are 356 vehic. /day and 227 .
' vehic. /day 1n the sectlons erl/Blnturu Rd. ~ Belur ahd‘
-_Ng.”Medamlt &~ Limbang :espectlvelyf ' '
They are'tefy'Small at'present, ahd'the:futute*traffjc
'volumes cast in 2002 w1ll be only 1863 vehic./day’ and _
2717 vehic. /day respectlvelx. In 1982, they will be 554
vehic./day and 913 Vehlc_/day-respectively.. Even if

'the Sections wi11 be provided”for the‘public use in.1982,
the gravel pavement w1ll enough to accommodate Such

“number. or trafflc volumes

The trafflc volume of new constructlon sectlon, Sg;
;Tlnjar g Long Lama, w1ll be 126 vehlc /day - and 346
vehic. /day in 1982 and 2002 respectlvely, and. also that
of the sectlon, Long Lama ~ Ng. Medamlt, w1ll be 88_13
fvehlc /day and 237 vehic. /day in 1982 and 2002 Trespec—

tlvely._ From those trafflc volume,'lt is prooosed that

'the 1n1t1al stage of pavement w1ll be executed by gravel,_

and Wlll be graded up by the asphalt concrete after the
\publlc use of 5w 10 years.' ' '

: jé) Method of Stage Constructlon

fThe'lntroductlon method of'stage’construction“is'Summaé
‘rized as. in follow1ng alternatlves,.persuant to these

studles. _ S
914



The st Plan-

,The 1st stages:

i c*Improvement of the roadway gurface by gravel 1n the
e exlstlng road sectlons. '

ii. Constructlon of the one lane of- 1oad Wlth gravel
' pavement in the sectlon Sg. Tlnjar v Long Lama

(Bridges in one lane)..
The 2nd stage:
’Constructlon of the one lane of road with- gravel pavement
in the sec1ton, Long Lama v Ng Medamlt.'

The Brd stage

r'i. hfImprovement of the roadway surface by asnhalt

_ concrete in: the eXlStlng road sectlons

i, ;Expan51on of the 1ane number from one to two, and
'pavement by asphalt concrete in the sectlon, Sg.
Tlnjar ' Long Lama

The 4th stage.

‘1. Expan51on of ‘the. lane number from one to two, and
pavement by aspha]t concrete 1n the. sectlon, Long.
Lama. ~ Sg. lebanq (Ng. Medamlt)

ii. Expan51on of the lane; number ‘on brldges from one’ t'
" to two in the sectlon Sg; Tlnjar 4 Sg. lebang
(Ng. Medamlt).

The 2nd Plan '

.The last stage-,”

Constructlon of the 2 lanes of road w1th gravel pavement
in the sectlon, Sg. Tlnjar Y Long Lama. (Brldges 1n one
lane). ' '

The 2nd stage-" ff
i. Improvement of the raodway surface by asphalt

- concrete 1n the ex1st1nq road sectlon. -

ii. DlttO but in: the sectlon Sg. Tlnjar m Long Lama



'The_3rd stage::

Construction.of the one lane of raod with'gravel'pévement

‘in the section, Long Lama v Sg. Limbang (Ng. Medamit).

(bridges in one lane) -
The 4th stage:
i. Expansion ijthe;1ane'ﬁumber:froﬁ-dhé to two, and
. paVément'by'aSPhaltnconcrete in the section, Long
Lama "~ Sg..Limbang'(Ng.~Medamit)._

.ii. Expansion.of the lane number on bridges from one to
two in the section, Sg. Tinjar ~ Sg. Limbang (Ng.
Medamit) . '

In Phase.II} the further studies will beé carriéd_out on

_éécn-alternative'planuand the construction cost will be

_estimated.

o
i

.. .l6
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| comsm'ucﬂom SCHEDULE

Organlzation for Constructlon

In general, for the 1mplementatlon of constructlon
projects,. there are two types ‘of management system, that .
is;_a:direot management;and a management;by_oontract,
It'wili depend'on the'juddement forhthe:hoiding nnmber

- of englneers, plant ‘and constructlon materlals on the
a91de of the. employer, and also for the current caDaCLty
of- construotlon contractors, whether whlch system is

adopted for.the: prOjeCt. At present in the Sarawak

'the oonstructlon of roads are dlrectly managed by the

P.W, D. The detalled reV1ew on the management system
w111 be added . 1n items of’ Phase It study, hut the 1atter

 system seems to be advantageous in so far.as judged from '

the scale of ‘the progect

Constructlon Plan'

The folloW1ng works shall be completed by the commencem

: ment of constructlon,_l e' the detalled topographlcal

fsurvey, geologlcal eurvey, detalled de31gn, acqu131tlon
of - land and flnan01al ne9001at10n and acqulrement It

is expected that 1t w1ll take around two years and half_

hto fulflll those works durlng the perlod from the ‘sub-
”mlttal of f1na1 report to the commencement of construc~

_tlon._ Accorlngly we antlclpate that the frnal report

:_'W1ll be presented 1n September of 1979, 1mmed1ately

: commenoed_rn 1982..

'after it, the detalled de51gn wzll be: started and ,
completed 1n one year, then all the preparatory works
1nc1ud1ng the flnan01al negotlatlon,-acqulsltlon of
land: and. selectlon of oontractors w1ll be flnlshed

'funtll the end of 1991, so the constructlon wrll be' B



Ye ar

erar-

Work 1978 | 1979 | 1980_ | 1981 | 1982
Fea51b111ty Study, o  VRP———— AR
oFlnal_Englngerlng' o _ N CRR——
Preparation for | o .'E:Z::::::!
~ Construction s ) T :
Construction =~ | R B e

. Besides, the constructlon ‘programme  for each sectlon
and the overall constructlon plan cons;derlng the stage

'-oonstructlon W1ll be proposed through detalled analy51s
of Phase. II.
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ALTE'RNATIVE ROUTES :

-‘ThlS chapter descrlbes the comparatlve routcs whlch
Sare rev:ewed wlthln the new constructlon sectlon that
_starts at ‘the’ endlng p01nt, on’ the rlght bank of Sg.
‘Tinjar, of. exrstlng_road.ln.the 4th pivision (Miri/
Bintulu Rd. ~ Beluru '~ Sg. Tiniar);“éhhseqnently pas-—

-uSing'throUQh-hbﬁgfLama; a ‘sole sub ceriter, and Mulu

.10-1-1 .

'Natlonal Park De51gnated Area, and ends at the endlng

p01nt of ex1st1ng road of Ng. Medamlt in Sth DlVlSlon.

Sg. Tinjar ~ Sg,pBaram (Long;Lama) SeCtionﬁ;

' In this section'there exist a’low swampy zone includ-
ing Loagan'Bunut 'and‘the'hemiting“ProteCted Forest,-

and also the. ba51ns of. 5qg. Tlnjar, Sg. Tru and Sg.”

-Baram as well

Therefore, the'route shall be locatedfin affull'COn-7'

“deration for. keeping'off*sﬁamps; and conservation of
-ex1st1ng concesalons of the forest trader in- the _
-development. plan for the protected forest - And also
151tes.shall be al]ocated at the hydraullcally stable
. point of the ba31n. There are scattered small vil- -
aiéges:w1th populatlon of 1ess than 100 a long the:

route of a few kms in. length (Ingkot, Kubal Llam,ig

eEntri;and Belulok) except: for ‘Long Lama with popula-

- tion of 1,500 whlch 1s expected to become a- subcenter

Codn the Study Area.‘-:

lTaklng those topographlcal sltuatlon and rlglonal

;socJO economlc development plan lnto account the

'3:route 1s pr0posed as shown 1n Flg. 10 l

" lin thls sectlon.

,In the Sectlon of Long Lama, the route 1s so located
eas to- avert the both area of future unban development
and that of agrlcultural development potentlals,'
TespeC1ally for wet and hlll paddy. R

'?Consequently we set forward a s1ngle plan for the route



10-1-2"

Sg. Baram {Long Lama) v Bg. Tutoh Sectxon

The t0pographlca1 smtuatlon of thls sectlon is res*f

'presented by the protected forest of Telang Usan .
extending from the right bank of Sg Baram, and the:_“

protected forest of Melana reaching to Sg Tutoh, and. -
_also the’ river "Sg.. Apoh meaderlng throuqh the mldway

of those both forest As Sg. Apoch has its many trl—
butar;es, Sq. Bemang, Sg. Lahal, Sg. Tablh,:Sg Ulat

and Sg.*Melama in its basin, so there expands swampy

- zones along thema

Sg. Tutoh: meaders westward in the northern border of

the area, and its trlbutary Sg Terawan ‘runs north—“

-ward in the 1owland and ]Olnlng to Sg. Tutoh in the'

:VlClnlty of Long Terawan.

In this area, dotted are’ v1llages, R Akam Ajang,

. Long, Buang, Long Wat Lli, Long Wat Ulu and Long Atlp 3
falong Sg. Apoh, and a V1llage Long Terawan along S5g.
'lTutoh. .

.The dlstrlbutlon of pOpulatlon are l 500 in R. Akam

- -Ajang, 624 in Long Atlp, 614 in Long Terawan and less

“than 100 in other. v1llages.-

dAccordlngly the follow1ng two alternatlve rouLes are

“compared in thlS sectlon.

'f.Aj_-The route A,_whlch is- located to. start at Long

'Lama, run near VLllages of R Akam Ajang and Long _
-Buang avertlng swampy zones, cross Sg._Apoh and ‘run-

in the nelghbourhood of Long Terawan keeplng off the.

' swamps along meanderlng Sg Apoh

‘At the cross1ng of Sg. Tutoh the p01nt w1th ‘a geolo—
ﬂglcal stablllty ‘and narrow rlver w1dth 1s selected

,Bh: The route B, whlch is located to ‘start at Long
N Lama, run 1n the southern slde of swampy zones along

"Sg. Bemong and Sg.-Lahal, cross Sg._Apoh adjacent to

'; tLong Atlp and reach to Sg Tutoh belng deverted

northward along the foot of Melana Portected Forest
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JIn the comparlson of these two alternatlves,,sthdies
. are. made from the: v1ewp0lnts of. development potentla—

e_llty of both,Long_Atlp.and R. Akam_AJang areas, and

10-1-3

-also~the-requiredlconstruotional:teohniques; 'Following

_reasons, thus, lead to the selection of the alternative

Al
" :1) ‘From the,teohnicalmpoint oflview!fthe'length.
of Route‘B'is'larger'than‘Route A by- 10kms
(6.3 mlles) and the former's earthwork guantity

'!15 ev1dently larger than fhe latter =3 one

'52):As the populatlon of Long Atip 1s belng de-
zfcreased annually, whlle that of R.‘Akam Ajang
_jseems to be 1ncreased constantly 1n a rate of
"2 6% the development potentlallty of Route A

1s larger than that of Route B. .

' The alternatlve route shown in’ Flg. 10 2.

.Sq Tutoh " Sg. lebang (Ng Medamlt)

Q_Thls sectlon starts at . cros51ng p01nt of Sg Tutoh and'
_-passes through the: area,_where both mountalns of Mulu ;.
-jNatlonal Park desrgnated {Mulu Mountaln 7,796 feets _
*above the sea level) in the east and the border w1th o
-~Brune1 ln “the- west are formlng the watersheds ror Sg.
;lebang whlch is 301nted w1th Sg.-Medalam and meanders

' northward _and reaches the vlllage of Ng._Medamlt.‘

“Slnce the area exPands in the mountalns or hllls covered

l,by the thlck troplcal jungle, it is soarcelj.populated

”and developed

- 5d. lebang and Sg Medalam run northward in a Zlg—

l_zag llne, SO 1t has many small channels 1n 1ts ba51n

jNo Vlllages are found ln the Mulu Natlonal Park but
‘along 89. lebang and Sg. Medalam there are - dotted
'many v1llages, R..Ambau B Hallng, R. Medalam, Belong,f

Maruyu, Pakaton, Kuala Medalam, Kuala Medalam Behanu,_gd
Rantau Klran, Ng. Awang and Ng. Medamlt, whlch

"710¥3=



rpopulatlon are all 1ess than 100 except for a case
-_of Ng. Medamlt (378 1n the year. 1977) In this area,
there may ex1st the potentlals for foresty, but it lS
yet undeveloPed due to the desmgnataon as a natlonal
park. - Also almost no other klnds of development are
fbelng carrled out e ' : '

‘Accordlngly, ln thlS sectlon, the comparatlve routes
A, B and. c are selected ‘in. the area of Mulu National
park as’ shown ln Flg 10 3. '

© The route A is to be located 1n the ba51ns of Sqg. Assam
and 8g.: Mentakong w1th1n the- steep Mountalns of Mulur
and Apl in the: east and ‘those 'in the. west.- '

The routes B and C are to be located in’ the dlrectlon
of north south in the mountalncus or hlll area, includ-
-1ng saddles whtch lle betWeen Burune1 border in. the

west and mountalns in: the east.

The route A may suffer damages annually from the floods
hsrnce 1t 1s located 1n the troplcal rain belt (annual
_=ra1nfall 2,300 ~n-3y, 000 mm) Furthermore the’ Investl-'
gatlon Team for Mulu Mountaln polnts out that the area

-~ has’ much value for the academrc research and warns

*3aga1nst the env1ronmental destructlon 1ncurred by the

-_:road constructlon. For these technlcal and soc1al

'freasons, ‘this- route A shall be delted from the extent
“of follow1ng comparatlve studles._
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10-2

STUDY ON COMPARATIVE ROUTES

: COmpérison is ‘made on route B and C from'SUGh view-
,pornts as phlSlcal condltlons, alrgnment desrgns and _'
'_constructlon costs, '

.‘fThe,detallsfcfethe'routéé"arelshown in ‘the sheet No.

10-2-1.

1 10-2-2

'area

185and 19 of attached drawings. (Volume II).
Phy51ca1 Condltlons:;wgtqj:

The routes B and C. run northward 1n the mountalnous

'and hllly area of 100 m 200m (300 m 600 feets) above
_sea level covered by the troplcal jungle, and they are
]USt 1ocateo 1n the troplcal rarn belt of 2, 500 v

4, OOOmm (140 v 160 lnches) 1n the annual ralnfall so,

hw1th a hlgh temperature and m01sture.

From geologlcal and soll—mechanlcal pornts of v1ew, the
both routes are covered by the Upper Cretaceous sedln
mentary rocks and the Red yellow Podzol 8011.

The - route C 1s very cloee ‘to. the border of Brunel,
hence, 1t lS worrled for the route to cross w1th an_;-

-unldentlfled portlon of the border llne.. Also it comes
';a problem that “the route ex1sts in the mnch foulded

;The route B: passes 1n the saddle'Bkms off 1nfthe east

of route C: and w1ll contrlbute o' the future access N

.-to Mulu Natlonal Park."s'“‘;'”f"'“

Allgnment

.h-Both comparatlve routes B and C are de31gned to malntaln,f

:-,thelr serv1ce level by adoPtlng the standard for R

omountalns and hllls as a geographloal cond1t10n.5=t

. As’ for a horlzontal allgnment of route B, 1t 1s de—'fpf;]_ta

srgned to mlnlmlze the curve - radlus at the pornt of

'Lwatershea of both Sg Putut and Sg. Mentawx,:and alsoi

”-to make fewer the number of cr0551ng w1th meaderlng of

: Sg;‘Mentawal

)_.rlqﬁ$kj_;%




In case'of:that for route C, ,an’ accent. are laid on
the comblnatlon of ourve radius and vertlcal allgnment

'-The vertlcal allgnment is so desmgned as to reduce the

earthwork quantlty, and also 6% is adopted as a max1mum
gradlent to meet .the trafflc capacmty with a hlgh rate
of large scale VethlESa

The  above’ dlscussed factors for the allgnment deSLgn

- are summarlzed as in Table 10 1.

Table 10-1 .COMPARISON'OF-ALIGNMENT

Route B _ ' '_._ Route C

i. Length.'of Route . 27, Akm . ' : 28.4‘kms
ii. Train o ) Roll;ng/moontainous '"Rolling/mountainous
ci11,  Min, R;diug_'3 1,500 m - _51 600 o
iv. Max Gra&iéof - 6% | o o 6%_
V. Length of Bridge' =3§b m i_.. . 280 ﬁ
 §i:u .Nos. of Culvert ) -;-"?lf o ;l“
' Box. Culvert . 14 o 14
Pipe -Culvert 65 - ' o 67
.10~2—3 Constructlon Cost

The work quantlty and estlmated constructlon cost are.

shown in Table 106~2 and 10-3 resPectlvely-



" able-10-2 - 'COMPARISON OF WORK QUANTITY

\

Route

B

Route

C-.

i1,

144,

iv.

zvi;(

vit.

viit.

. _Cieariﬁg/Grubbing '

“Excavation/Filling .
Cut, Soil =~ .
Soft - Rock

Hard = Rock:

" Embankment

_Pavement R S
Subgrade preparation

-Suh-Base/Base Course’

Bituminus_r_
Primcoat/Surface

_ Bridges o

Short-Span _
‘Intermediate-Span
Long-Span.

Drainage Struct¢ré.

* Box~Culvert

2.0 x 2.0,

3.0 x 2.0

3.0 .x:3.0
‘Pipe~Culvert =
¢ 900 m/m -

4 1,500 m/m

Guard Rail -

" Marking -

- Traffic Sign

495,940

65,000

45,000

200,600

200,600

. 1,190.4

- 992

72,
72.
72

924
672

. 14,800.

' 54,800

40,100

m2

m

m3

:eéh'i

651,360

846,675

225,825 1
56,400

533,030
207,900
41,600

207,900

892
992

o2
72
72

966

56,800
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‘Pable 10-3 COMPARISON OF CONSTRUCT

LON_ COST

{Onit; 1,000 M3)

Route B .

_ Route C

ii.

i,

iv,

_CQﬁStrucfion'Cdét (d)

“Clearing/Gr@bbing'
Excavation/Filling

Pavement

Bridges '

Drainage Structures

N Guard Rail

Marking'

- Traffic Sign -

.Contingenéies (b)

(a x 10%)

Survey and Administra-
tion Fees - (;) 

~(a +b x10%)

‘ Total Conétruttiqn'Cost :
. (a+b+c)

15,5241
2,400
67L

65632

4,487

289

977

66

2

1,553

1,708

18,785 .

28,813
3,167
13,329,
6,877
3,910

294

1,165
69
2

2,882

13,170

34,869
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aarea.«;

_ ._-STUDY OF ECONOMIC AND TRAFF!C ANALYSIS FOR
'COMPARAHTVE HOUTES '

In 5elect1ng the route, followings are'fundaﬁehtal

"Matters in order to progress the development of pro~
'ject area effectlvely; from the transportatlonal and

.-economlc v1ewp01nts.

(1), The route shall paSS through Long Lama Whlch -

f_ WLll play an: 1mportant role for the development of :

:(2)' It shall pass through the area w1th hlgh
";potentlals for the agrlcultural development.;

f(3) It shall be 80 located as to permlt 1ts feeder

.'roads to! access to the maln communltles as much as

p0551b1e 1f requlred.‘

3(4) It shall have a certaln ranqe of the flat area

or the area w1th a future development potentlal at
the cr0531ng p01nt w1th the maln rlver

'*(5)' It shall be so located as. not to place an. de—=
5_31rable effect on the natural resource or ecology

“"_rconserved :Ln the area. P

v-EThe route selected 1n Clause lO l complles w1th theiea
.*?above stated xequlrements to a con31derable extent.i. =
rfWe have not found any other competltlve alternatlves
'huln a process of selectlon,_ln sofar as standlng at |

:~3the v1ew p01nts of transportatlons and economlcs.-~
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