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Addenda

" The attached addendé”cOQSiSts of four contents for drawing up the Final

Report as follows:
Addenda 1. Memorandum for the Final Report

0 2. Summary of Comstruction Cost of the Trunk Road
(03 standard)
"3, .Examiﬁation of Maintenance Cost.
m 4. Terms of Reference for Cbhsﬁiting=Engihééring Services

Part'i.

These addenda Were prepared in compllance w1th the ‘comments from the:

‘government of Malay91a onr the Draft Final ReporL presented before






Addenda 1.

_ Memorandum.fot-the_Final Report'

7(1) Reviews of the:Comments of the Government

(D

Meeting notes of 11.12.79 and 18.12;79

Paragraph 6
- gomméQE::'The'Higﬁnay.Planning Unit teferred the Study Team

e'tbffage‘Bﬁnof_the Drewings'Repott nhete_the,Team;has:rECOmmended '

183 méters ‘as 'against the estimated 1000 meters gradient which .
would definitely increase costs. 'Also the scale for.feeder

roads-was,oonsidered'wrong:being'based on~1;5 Highway Planning

-Unit informed that it had no. obgection to the design geometrics/

criterla presented by the Study Team except that ‘the minimum

':tradlus was.. considered too high and if reduced ‘could in the - ]ower

. COSth_

Answer A comient on the ‘eritical :1en-gtb of 183 m and "100_'0- m s
.made;iate? i“rcbmhent'(55,“.The‘soeleffotefeeder road will-Bedd

' reVised'in tHE-Final Dré&ingea' While it was agreed by the Governm_
‘ment that the design geometrics/crlteria presented by the study
Leam was applicable to this project, the team decided to subdlvjdef

_the classification of the maximum gradient into two categories

(Normal and Absolute) as follows*‘*

(Unit: %)

' " TRUNK-ROAD = - FEEDER ROAD i %% ..

6 .8

. Grﬁqiéﬁtl;]Absélﬁté 4 68

F = Flat, R'= Rolling, M = Mountainous



_The_clsssdof'design criteria adopted to tne-minimum.redins
could-not"oe revised because elaborate‘work.on ‘the mﬁP of

1 10000 would not result 1n a substantial difference in the
cost estimate. Re-examination before adoptlon should be’

further conducted in.the course of the‘detailed design.

Paragraph 7

Commeiit: Beneflt cost ratios’ at the discount rate of 8% shown .
1in the first table on page $=12 of the summary ‘report are incon-
sistent with the values of costs and benefits given:

gnsweri This is simply due to.misprinting .since the cost values -
are7¢ntered-in the'benefit-column while benefit values in cost

column. - The errors will be corrected in the Final Report.,

- Paragraph 11
ComﬁEnt" The Study Team was requested to work out estimates

'based on’ the alternative ‘as proposed by the Sarawak State Govern—

o ment, who proposed that the road be constructed in stages due

s

mainly to. budget constraints and pavement ClaSS-

_Answer. Rev1ew of thls comment will be descrlbed later in

answering Comment (8)

Paragraph 15

Comment" Referring to Pages 8 14 of the main Draft Final Report
it was noted that land compensation was not worked out Thus,

_the Study Team was requested to include estimates on crop com—

'pensation as Well as estimates on inflationary effects., Highway



(2)

‘Planning Unit would assist the Study Team with respect to the

1atter'estimates.

‘égswerf" Crop compensation 1s dﬁiy-taken into account in estimating

the project-cost. As ‘to ‘the estimates of inflationary effects, an

escalation factor for the corresponding cost elements was to be

'provided by the Authorities. . The cost estimate was based on the
prices of March '79 since the-lnflation factor was not given from
.the Authorities. No difficu]ties'are'foreseen in adjusting the base

of cost- estimate, if the annual inflation rates to be applied to

the cost estimate in current prices for the road construction work

_are-provided.

-sdéi41 Benefits'

Paragraph 2.3;3.

Comment lt was ralsed that the use. of 03 standard for trunk

roadsﬂcould save about 30/ of the costs It followed that 1f

.the whole progect used 03 standard then there could be an

overall 30—40 / sav1ng. The Chalrman requested the Consultants

_to prov1de a rough calculatlon 0n the possible saving if 03

'standard Were-used.='

'Answer: Review of this comment Will be described later in E

answering Comment (7)

._Final Report.; _‘

_'.camménré, The Consultants are to give nore weight to social
. bEnefits of the proposed road. Social and other intanglble

'benefits were mentloned in rather general terms in the Draft



: Ansﬁér: 'Additiénal analysiS'énd description will be made in the

::éection'lﬂ—ﬁ—é of the Final Report.
(3) Terms of Reference
Comment: The Consultants are to draw up Terms of Reference for
detailed éﬁgineering'design and construction supervision of the

road'as-agreed.- This_dces not3appear to have.been included in

the Draft Final Report.

Answer: Draft Teims of Reference for detailed engineering'design
of the project road comstructimwill be prepared in-éfseparaté
volume: That for construction supervision Should be prepared
at-the'stage'éf detailed désign,

{(4) Construction Cost
Cpmment:. There seems to be an unexpléiheﬂ_differéngg‘in the
estimated Constrﬁction cost of the trunk'roéd in the Draft

. Final Report Summary, Page S—l& of M$162 14 mllllon and the

,_main text, Table 8- 9 of $152 079 milllon

' Answer: 'ThéFtOtalzﬁrdjéét'h6§t ih the summaff iﬁélﬁdéd_the.COst
 °f;bitumiqqus“surfa¢ingnf¢r 112,3 kilometers of i, 2, 3'énd'81,

_ seCtions;fﬁhile_thét-in_the.table 8-9 exéluded the cost,
(5) .Desggh.Return Period_'

_Comﬁéﬁt'r Referring to paragraph 5 3 3 (5), page 5~ 37 of the
H.Draft Final Report, a design return period of 30 years has been.
w.used for the &esign of high Water discharge The currént practlce.
_-1n the PWD is to use a design return period of 50 years : The:"

Consultants shOuld adjust to the standard requ1rement 0; the PWD. '

&__é A B



eAnewer.“ The design return period of 30 years has been deLerminedl

" taking into consideration the regional charecterlstics of rhe

N prOJect aree.- The factors used in making Lhie decision w1]1 be

JOR

'noted in section 5 3*3 of the Final Report._'_:

CriticétsLeﬁgthpf;crAdiént.;;_5;,_u;

. Commenti " The diacrepencies of the vartical alignment pointed

outdheve to be amended to conform with the recommended design

.Cfit-e];;'.[_.a ‘

;Answet°¥ Grediente in the Draft Final Drawinge Were re—examined
-in the light of the' cla551fication mentioned previously in the

‘ Comment of Paragraph 6 In cases of the sheet no. 25 29 and 30, o

-the1r gradients are not revised since the gradlente are in the

: ,normal category of the mountainous terraln. In casee.ofrthe {'t '

' _(7)“;A1tetdetive"nesign Stahdetdt:”_;

' ,namely:;t_‘,:j

.:655?¥03 standard with a teduc;ion of the maximum grad nt from'

sheet no. 22 26 and other sevelal places in which 1t ie found

“the.modificetion in:necessary; their'gradientsiare-revlsed by='-
-'applying tne a'solute category of the rolllng terraln

'Wlth the amendment of gradient, constructlon cost estlmation R

T2

"and eCOHOmie-evaluatiOHZare,aleq_revised;1ntthepFinalqﬁePﬂrta;;=f

‘7Coﬁeeht} It is recommended f r the present that the trunk

"?road cost be estimated on o alternutive design standards,' R

i'“9% to 8/ and to reduce the roposedrroad width from 24 feet} ,J,;

-_"to 20 feet except at the Kubong—Limbang JunctiOn._f




®

(b) 05 standard as ‘the normal trunk road standatrd adopted in

Qarawak

Anewer: The cost of the trunk road is estimated under the 03

standard according to the abOve request The result of the

'estimation will be prepared in a separate volume The estimation

_under the 05 standard will be: deleted in the Final Report since

'it is very similar to the cost estimated with the recommended

=standard.

The follow1ng is the comparlson of the conetructlon cost between

03 standard and recommended ‘standard for the trunk road

' . Gravel éurfac.Dtese.- Bitﬁm.Surfacﬁ
R§°°mma“d6d 154986 | 165851 | - 180765
tandard : L _ P o
|03 Standard | 135803 | . 144935 157477
03 Standard/ ' - a o T T L .
Recomm,Stand 88 % - : 87.% . 877

’

The savings in cost by the use of 03'Standard will be anproxinately:

. 1_32-' .. )

Censtrnction Schednie:bj the:deernment

‘ 'Comnent; :The Chairman requested the Japanese Team to"

Study the cost—benefit of a tw0~phase const*uctlon plan:
“‘Phase I. Sg._Tinjar—Long Lamauc Mulu Junction.'
Phase 1T G, Mulu JunctionnN Medamlt 1nc1uding the

: upgrading of existing roads. f



an

_Anewer:f_The'alteﬁnative coqstruction plan.mentioned is ad&ed
. in'the analysis in the.Final3Report.' Thie alternative plan will
.fbe shown under “the- code numbere of B4, ‘B5 and B6 in the table

.t10—1 of the Finel Report.

'Amendment 'of Un:it P.:t‘_j'_.-ce -o.f 'Sﬁrfacejrbressj:_ng-

As the reeult of re-examining the cost estimation and the deaign

_ method of the Road Note 31 in the Draft Final Report the unit price

'of the surface dressing should be revised in- the following weya'

COneeption of the Suffaceiﬁressiqg

““Item R o I Final

.Nemberﬁof'ﬁafef - .'_ ' ‘2 layete: .Vtg)
‘Max. size of cruehed | :1__. .:::
stone S lsmme 0 (30)
.Dimensioo of onit price .ﬁ$?m2_'.ﬁ :(ﬁ$)m3)'f'
Unit cost (Foreign) 1o2;01 . _ (;éf;o7j'“'
v ocal) e 1000 (68.8%)
" (Tax) o oss o (3138 ¢

T

Figefes'ie-the'oarehthesie»ehowervalueaiof'the'ﬁraft{FinaIeReport”'it

'FollOW1ng the above revision, the eonstruction cost of the trunk road

in the Chapter 8 and the economic escalatlon in the Chapter 10 will

be reduced -and amended in the Final Report.-.

It is recommended in the Final Report that the surface dressing

method ehould be applied instead of the gravel surfacing This

-retommendatlon w111 be incorporated in Chapter 10 of the Final Report



‘Addenda 2.,

S_ﬁmma_i:y of Construction Cost of _the 'Triunk, R‘oéd (03 Standard)

] CohoGeavel - D Surfﬂce Dreasmg - '_ : . Bituninoun
. L LiG L UTeesl o .G L;C. Total R 714 L.c. . Toral
. CGendtal e &Gk .- 40& .- iB9B. . 586 470 1,056% <8BS 1,274 -
cU L parkh Work: 1,237 506 1,743 0 11,2387 506. 1,_743 S L2387 ‘1,743
Construg~ Drainage . - = R 0BT TUIAGS R 0B e 3460 -98 Chhg
. tion ‘Pavémant U35 2912 0 64367 4,468 - 8,572 5,451 - 105215
1 : . “Bridgs’ 59 122 - .231 R 1 59 5} O
© " Hiscellanacue 2 el0 a2 Y S LR oo Tm
IgubeTotal: 5486 v A RG0 Cn908TA . B850 0 LS, 116 7,532 1!..009_
Land Compan!at_ion 0 Dt 8 T T D £ IR T
Othars" . 1,359 -1,k10 C2,466 0 1,613 1,292 .. 72,905 1,883 3 502_
o Total-Amount . U6G19% 5,568 12,361 . 8,003 . 6,476 14,539 9,415 17,529"
: Genetal .. 883 . 8B6 . 1 569 .7 928 - g, - 1,646 B TLE L L1, 750
. Earth Werk - 3,365 929 . .3,294 2,365 0 0929 - 3,296 . 2,363 ©3,204
Congtruc= :Dreatnaga -1 F: 279 - 866 U245 -0 2t 865 . 1,145 279 “1,145 .
tion . Pavement 215756 1,443 703,180 0 2,198 1,759 3,957 . 2,670 . 5,000
11 <. ! pridge. . - 4,240 2,463 7 6,703 4,240 2,463 - - 6,703 - h,2400 65703
. . Migeellanecus - 1%% . 1,462 .. 1,356 7 U194 .. 1,162 01,356 T 1,356
sub-Toral 9,717 15490 -1, 266 ©.10,204 7,887 118,101 10,723 T 19,248
Land Compensati.on v 590 T K o . 3 BT TR | DR R S
' Dthera : (2,428 . 1,887 4 316. BRI T%: £ R 8. ) 4,525 02,6817 T 2,131 4,812
Total Amvunt R 12,146 9,439, 121, 585- 12,755 . 9,804 - 22,629 13;404 0 0 10,659 24,063

“Ghderal: T 15560
Eavth’ Rotk C6.428
Construc- - Drainage - - 665

2637 L3097 1063600 1,706 13, M2 1,738 1,829 - 3,587 o
L2515 8,947 6,428 - 2,513 0 .7 8,943 ¢ 6,428 2,515 . 8,343
CI2,000. - 2,656, 0 oBAG .. 0 2,010 ¢ - 666 2,000 . 2,656

tion Pavemeént . - 4343400 ,6&6' FIOU 8,080 55390 0 A4,329 0 L9, 6,411 - 5,566 0 11,977
R Bridge. - 3,269 . 4,520 7,789 13,269 4,520 L7789 .. 3,269 4,520 7,789
T . Miscellaweous -~ 624 .- 3,682 . . 624 - 3,682 .0 4 T 624G T 3,682 Ty 306
’ Sub-Total 16,941 18,010 - 3 '11,993 Po18,762 C 20,4220 39 238.
. Land Compensation: - .70 Ci 385 g TR = S G wo- 35
Others. - Lo wy2ds U503 R o T T 9810
Total Amowdt T 2L, 196 _22 548 223491 23,488 .. - 49,083
General . - . 1,676 B ¥y 2 T CLL3403

[Barth Work . . %,233: 12,888

Construc- . 'fraindge g8 et Eiize R

o 2,803
Ctien .. Pavement: 3,908 - 3,207 11,123,
__I\P ; Bridge . 2,865 3 7407

DI 6,605
Hiscellaneous - 7 707 ¢ T 541N/ :

. Sub~Tatal 18 2433 . 14 »592
Land Compensation 0.2
‘Gthers e R, 6087 3,648

Total Amount 7 123,030 7i8, 242"
Ceneral ©-5930 0 632

- - Earth Work 1 6820 -
Congtruc~ Drainage . ’
tion: - . Pavement
v . UBridge ¢
- Miscellaneous
) " Sub-Tocal | -
Land Compensatian B
- Othexs - :
’l‘otal Amunt

General g
- - . Eatth Hork
‘Construe~ Drainage: 3
tion . Pavement -
' v Bridge oo

1] 212 . 43,608

673 1,322 -
J7L0 - 2,392
347 . 640

¢ 3,067. . 6,822 -
2,494 . 345)
g w0 i
7,400 _14 539
S 6 6
S 1,8500 13,6350
‘9,256 18,180
439640 ie, 537._
SB35 529,260
7,488

Miscellanecus -

T e ©

g - subsTofal ... 57; cu.t. Lo Tsirshd 10 60,001
. ’ Land Compenaacion TR SR T
S . - Othexrs - o L7 14 251'_ © 12,887 . ‘15,023

Total Amount L0 71,305. 064,498 135,803 "’":'76.52"9'i_ U 68,306 T 144,935 - 82,299 . 757178 157,471




Addenda 3,

1y

EXAMTNATION OF MAINTENANCE COST.

Breakdown. of the Recommended Mairtenance Costs

In order to examine the diffétence’of maiﬁtenance‘cost between 03

and recommended standard, the process in calculating the cost is

ghown as follows:

~ - (a) Gravel road

A,

Cost for replenishing of lost materlals

‘m /km/year M$/km

G, = 50 ' 38 99 M$/m = 1950

ihEIUSiVe:of'méterial'and dper&tion'tosts.

Equ1pment cosL for reclaiming Spilled materlals

Operatlon cost on motor grader per k110~meter is calculaEEd

' based onlthe follow1ng assumption.

Assumgtibns'

rolling fimes-ﬁer'kilofmeter . - ' 6 times

'1'_operating speed of ‘motor- grader B ' 3 km/h -

_ B 0 5 X 3 km/h

Gy =10 x 1. 56

: operatlng coeff1c1ent of motor~grader f:ﬂ '-f 50-%

=94, 194M$/h N = 380 Ms/km

.wLabdr_EQSthér“ieC1aimiﬁgispilléd:matefiélé'

_3numbéf;of 1ab6r:§éf'kiib*méfer- SRR :,_fj:",_;o péréons

c, M$/h '1 hour = €0

.. Total maintenaﬁce”coét'fOr"gfavéi'fbadf-

(J = C ‘+ C -..|_.__..C.;:= 1950+380 + 6

2400'.

Coalie

A . JE o



‘Maintenance Cost for 03-Staederd

(b)

(c)

Surfaee.dreesing'

Area to be maintained (at 10% against total area)

1000™ x 7. 3™ % 0.10 = 732 ™ /km
'.Mﬁintenahce cost
' ' ' 2, M8/ km
2 u .
732 Mk g g M$/m" T 2200

Bitumiﬁous surfacing

Case I : before exceeding 0.5 ﬁillidh

Volume to be maintained (at 2.5% agaiﬁst tota1 volume)

. . S 3
1000™ x 7.32™ x 0.05" x 0.025 = 9.15" [l

Maintenance cost.” _
915" /km x:165;28M$/m 1600M$/km

Case II':‘after'exceedieg‘O.S million

: 1600M$/km 5 = 3p00MP/km

ZThe prlmary dlfference between 03 and recommended standard Exlsts

; in the difference of 1ane w1dths between the two. i.e. 24 in (7 32 m)

= agalnst 20 1n (6 10 m) The dlfference 1n malntenance cost between

| 03 Standard _ 20 in.
- Recommended <. 24 in

" the two cases therefore.ls'malnly a quantltative one, g

' Maintenance costs for 03 standard calculated in the same method as

. that for recommeﬁdedfeeéhﬂard'afe'as*feliows;

. Comparison of areas of maintenance involved:

x 100 = 83

- iO.F‘f



(&) . Gravel road

50 % 0.83 x 38.99 = 1620

f]
it

.C- = 380"

C.= 60

Maintenaice cost
M$/km

C'= 1620 + 380 + 60 = 2100

(b) Surface dressing

2200 x 0.§3 = 1800 7/km

(e) Biguminoué Surfacting
Before exceeding 0.5 milliqn'°_‘
1600 x 0.83 = 1300 "/t
'Aftei exceeding 0{5 ﬁillibh

1300 x 2 = 2600 M¥/tm

'“(3){ Comparison of Unit Maintenance Cost between 02 and Recommended Standard

(M$/km)

o] Recommended
‘03 Standard | Standard

Gravel Road = | 21000 | ‘2400

: Surfaceineésing. :1. 1800'. s  2200_'. o

‘Bituminous
<500,000 .l 1300 | 1600

. >500,000. . | 2600 | 3200

[N S
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. mTRODUCTIoN'

1. 1 The Government of Malaysia (hereinafter ralled "The Government")
"intends to engage the services of a Consulting Engineering fiim.
' (hereinaftei called "The Consultant") to carry out detailed
'fengineering services (Part 1) for about 82 9 kws (51 5 miles) .
of trunk road and five feeder roada which total 49.8 kms or
30, 9 miles in length in Sarawak as detailed in Appendix 1. of

: this Terms of Reference (hereinafter called The Project")

1.2 With the financial assistance of the Government of Japan through
its exacution agency of overseas techncial cooperation, the‘._
'Japan International Cooperation Agency (JICA), the services of

_:a consulting engineer have already been used for completing a'
feasibility study and preparing a: program for road construction
and road 1mprovement of about 237 3 kms (147 4 miles) total of
roads 1n Lhe corridor between Miri/Binturu Road junctlon - erbang
_Based on the Consultant's reeommendations and subsequent rev1ews,:

. _the extent of the project Part 1 was finalized

1.3 -The'Government has obtained a 1oan from (. _

) for finaneing the foreign exchange element of'.
_the cost 1n cariying out Datailed Englneering Design Part 1 ot'

the ProjEct covered-under.this-Terms'of;Reference.:' R

13-



2

2.1

2.2

"oBJEchs:—"

In broad terms, the objective of the services is to rev1ew

'WJILA's Feasibility Study Report undertake all necessary detailed

engineering design for the prOJeCt, complete w1th coet estimate
and tender documents, and aseist the. Public WOrkS Department in
Sarawak in all matters prior to the award of a. constructionr_

contract, as : are described in. Para. 3 SCOPE OF WORK hereof

_The basic objective of this program ig to reach the optimum level

of investment and timing for construction of the progect it is’

. noted that in setting up the timing fof ptojeet implementatlon,

the. ”stage development" as suggested in the JICA report should
be coneidered as are described in Para. 3 - SCOPE OF WORK

herennder.

T




3.

(1)

(1)

(111)

NEON

SCOPE OF WORK

: 3.1' General

The Consultant will provide professional engineering services

_required for the" preparation of Detailed Engineering Design

and Tender Documents for a rew 2 1ane trunk road Bz2. 9 kms

length starting from Sg Tinjar (right bank of Sq Tinjar)
runningcto Sq.rTutoh_(proposed_junction with feeder road to'_

National Park Base Camp).

Detailed'engineering for feeder roads shall be included.

Rev1ew of the Feasibility Study Report of Beluru/Long Lama/

Limbang Trunk Road Construction Project and other existing
economic-datafand analy81s-in orderztorconfirm and measure

project*s_economicﬂfessibiiitﬁ.-

ﬂIt should be mentioned that'the-Detailed Engineering and

: related bidding documents shall be prepared in accordance

(v)

with the recommendatlon for staged construction

S

Design”Standard *

In accordsncefnithiFeasibilitydstudﬁ ééébnnéﬁastioﬁs;'it is,'

planned'tﬁet}

- The new trunk road and all feeder roads w111 have surface_"

fdressing with adequate base and subbase course.'-V'" :

'b@'_Bridges and other magor structures will be constructed

' - of! steel or. pre~stressed concrete throughout the

project box culverts,_and 31m11ar structures w111 be e



be performed accordiug to- the AASHTO and ASTM standards,
to the extent required for the solution of all the
~ engineering problems,
4. ‘In particula¥, the sample soils will be tasted for:
1) .Classificetion according to the AASHTO method,
'2)"ny'deﬁsity,'meisture conteﬁ£ reiafidﬁshiﬁ; and-
determihéticn of bearing cepacity:by thé CBR Test
on'fepresentative'semples of:the'diffefent soil
“types,
3) Strength or consolldation testing related ‘to founda—
tion type. for bridge or - other major. structures..
e. The construction materiel'samﬁles will be tested eccerding

to the AASHTO and ASTM standard.

(1ii) ﬁreinegeﬂeﬁderidge”Iesesfigetioﬁ;ﬁ
’ a.-:Tﬁe_éegseiseﬁt“shaii'pey eefties1er etteseien'bqﬁﬁ £0 tﬁe
'ebliection:aﬁd erifieal;exemieesiee*ef ell aveiiabie date
.eﬁdjio.éhetintegratienzof'sueﬁ dafa.ﬁifh tﬁe iséersstibef
collected direeti& en'site:(tresd'oftﬁeser ees%se;'study_
s:of dep081ted alluvia, stream velocity aed maxlmum flood

levels, type and degree of eros10n, zones inundated or.
"1ike1y tq.be inundated,'etc.).
b. The eXteﬁsion and‘ﬁatﬁre5bf-tbezeatchméﬁt'ﬁesiﬁs 6fethel.
different Water courses will be determlned by examining )

_¥topographical and geoiogical naps’ as well as by means ofr

_fthe direct investigatlons mentioned above.:

:;:iﬁ'f:



_¢onstructed offreinforced concrete throughout the

'Prbject.

3.2 The- services required ‘shall be divided into ?hase 1 and Thase IT
_according_to.the scope of Wﬂrk-ﬁnd=timB;SChEdU1Ea- In general

'eervices Wiilrconeist'of{

() Phase I:  Review of all ecoﬁomicfevaluetion aﬁd;engiﬁeering p
fpecommendetiocs}in_che-E}§. Report prior co_entere -

_ingfiotoﬁthe_deteile& gngineEripg,spage;_

tii):}feaee.iil_Following.the approval by Public Worke Department
. | K i:of Phase 1 services, in total or any part, e
wyengineering works will be performed as requlred
;-pfor detailed engineering design, preparation of
. detalled c0nstruct10n drawings, estimates of .
' 'constructlon coet, cender and contract oocuoentd;
_and other spec1a1 report. all as deocribed in ?-p:~

- paral’ 7.




4. EXECUTION OF CONSULTING. SERVICES

4.1 The Consultant shall perform all technical studies, field
investigation ‘and related works, herein described as required

to attain the objectives described in Para. 4 hereof.

In the'condnct.of-thls_work the Consultant shall cooperate
fully,with the Public Works Department_which will nrovide_data,_
services and facilities outlined in Para. 4 hereof. The Consultant/
ehall be solely;resp0nsihle, however, for analysis and interpre- .
tatlon of all data received and for all findlngs conclusions
and recommendations.

4.2 Phase I of the Services
- Review of the Feasibility Study Report
The Consultant-"shall-' rev:iew-.allengineering. .rec':oﬁlfuen‘dation's and
the economic evaluatlon presented in the Fe351billty Study Report'
of Beluru/Long Lama/Limbang Trunk Road Constructlon PI‘GJECt as

.part of the englneerlng decision and de51gn_cr1teria eValuatlon

_ prior to entering into the final engineering design of thls

.project. More specificelly, the Consultant shall fulflll the

following requirements.
(1) Review Traffic Studies
Make review traffic studles and analysis which will include,

__bﬁt-nct\neeeSSarily'be:ldmitedﬁtbw:;hg;folloﬁing;:ncl”

a. Review and:eveinetibn cf.exiéting/eVailable traffic"

"studies and anmalysis.
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@ii)

v

b.  Make additional surveys at selected points.

c. 'Stﬁdy the presént and planned development of the -
“influence area of this trunk road project, particularly

the transpoft'démand.

Desiéﬁ'staﬁdafds

Review the recommended design Standards in thé.FéasiBilitﬁ'Study

Reﬁort'with regard to applicakion to ‘the Detailed Enginéering.

Deéign;
Location Survey

Perforﬁ 1océ£ioﬁ'sﬁrvey; including a-céreful-revfew'of the
entire;alignment.as proposed:in the.FéaéibilitylStudy Repo:t.
ReConnéiSSance survej_in the field Willfbe_cbordinated witﬁ.

1:: 40,009 g¢alaraeria1 phptqgraphs aﬁd_l :'ld,OCU tbpographical
map in_§;ﬂer_to_safisfj_thé sﬁrvey reduireménts-for'PhaéeVI

of the study; and a base coﬁtrol traverse will_bé'established

‘in the proximity of'proposed.alignment.

Soil and Material Surveys .

Make soil and material surveys in ‘sufficient detail to:

aﬁ:“Egtabligh.minimum Subgpade,elevations,xqf'pbsitiqns '

}zin_ﬁherpfofile; all along the route locations. -
b. .Estébiish pit'locations for prospécting lécal_coﬁstruéticn
materials.
C, Determine,theﬂfouhdationrrgqﬁirements,for_all,strucgutéS-

. with,ad&itiohai:bqrings'ahd/or othéﬁ&appfopriaté'inyestigatiohs.
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(vi)

Hyarblngical'Surveys'

"Evaluate all available data rclated to- hydrological survey

and make such additional surveys as may be necessary for the

design ‘of this road.

Right-of-Way . .

_Develop'rightAGE-way plans throughnnt'the:pteject"theSe”
vshall be’ based upon the selected centerline,_and the con-
:struction limits shall be determined as accurately as

_possible from preliminary data ” The Consultant shall not

'be respnnsible for the determlnation of the property llnes

for each owuer, but all EXlStlng building, fences, hedges,

ditches, walls and other apparent dellneation between plots-

" shall be shown on special“ rightfofwway_maps to permit the

-Goﬁernment'te-preparemright—oféway acqnisition'at the earliest

' fpdssibleidate,

S 4.3 Phﬁse‘IIzef“tbebsefvices.;

A. Field Surveys :

(i)

Topogfaphiealfsurveﬁf**'5ﬂ

ﬂ'survey marks and bench marks to be us

~The Consultant shall carry out such topographical surveys . . .

'-as-aréiﬁécéséafy fnfitbe“aécurate designzand 1oéati0n‘of.

the road alignment and for the production of rlghtnofmway

'plans which can be used for any 1and acquisition which may

f;be necessary.  The- Consultant shall establlsh permanent

in setting out _ij;

_ the wnrks.. At each bridge site, the COnfOImatlon of the?i'é_j,;f"

rivers shall be determined at an appropriate distance on eachif"':

i?ﬁebgb;;:sf




(11)

side of fhe;centerline corresponding to the requirements of

Para. 4.2 (iii) C; iqdicafions'pf high_watgr_levels on the

stream banks éhalL be determined and noted. All survey

information and data will be recorded and preserved in

" approved standard survey note books; upon completioﬁ of the

work all survey notes become the property of the Public

Works Department.

Soil Survey. and Laboratory Investigations
a.. The Conéultant wiillfirst_makg a gene:ai geomorphological
study of the-rdad;_alignment checkiﬁg all the relative
infofmation’obtained:from'avéilable sources,;i.e‘
Feasibility Study and Preliminary Engineering data, -
existing literature;'etc;”
b.. The Consultant will then make a detailed investigation
along the road alignment fof:
1) 1dentification of the different types of soil
affectiﬁg the'constfuction-qf_the_road,_
-2):_At tﬁe locatidn of bridges and other major st;gctﬁres,
_ identification of the nature and stratigraphy of
fsubSufface_soils.
3). Location of sources of cqnstrﬁctibn'matefials-fpr
pavement and structures; inecluding the Sampling'
._of different types of.materials.
c. fAnalyéeé and -testing of_disﬁurbed,and undisturbedhsoil-'

'saﬁples;_as well as cdﬁstrﬁction material samples, shall



Drait Detalled Design

The dra’ft’ d’et‘ailea'deaign‘ will include the elaboration df fleld
survey data concernlng all parts of the project and the preparation

of, all c0ntract documents as specified below.

(i) Planimetric Trend of the Road
a. The Planimetric trend of the road will be based on topo-
. graphic mapping during thiS‘ﬁhase, slight wvariances may be
- made based on the centerline as staked on the ground only
Aif necesséry and these vériaﬁces will Be cieatly shown on

thé plaﬁs;-

b. In ahy’éase,.thg_ﬁenterline fréﬁe;se will be checked and

. the data concaxning the‘loﬁgitudinal aﬁd traverse'points
will be pf0cessed by_computer analﬁsis. Lﬁngitudinal._

,profiles'and,cibés sections shall bé_dréﬁn'to_é suitable

scale.

(ii) Road Structure and Pavement Design ..
-a," On the basis ofithe*fésults of'the’soil'survey and
" laboratory investigation, the‘Coﬁsultaht'willJﬁrbVide
:reéomméndatiohs for technical 501dtions to the probléms

_concerning:

 1) Embankment and cut slope gradients-
'25 Pield compaction requiremants,
3) thtentlal glide areas;-‘
4 4) Fe.)un.(':l_a‘t_:'L_ca_n.s‘8
S)' Gfoﬁnd-wagéf'dféiﬁage;-
*6). Use and tréatment of construction méterials for ﬁhé

pavement and structures.
: =22
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b. The pavement will be designed according to one of the

standard methods based on CBR and AASHTO Test Results.

¢.  Three main design elements; will be taken into
consideration, namely bearing capacity of the sub-
grade soils, traffic volume and growth féctor, composition

and maximum load of forecast traffic.

Dfainage énd Bridge Design

a. The Consultant will evaluate'the data collected from the
existingrsources and the information obtained directly
in the field, ond oill proceed to chooso thé.metoodology
'mostlsuitaoie“for toe.looal situation for the quaﬁtification
of the parameters neceosary to design.the surface drainage
works {major and minor'struotures,'guard—ditches, gide

ditches), as well as protection and defense works.

b. For oajor structuros, on the oasio.of'thé site'inﬁestigation,
theloetailod oopogrophicai.and s0il surveys, tho hydrological
Study,othe information on tﬁe-availability-of'conotruction
materials.and skiiled'labor; the Consultant ﬁili prepare

the final design for each struotore,'

c. - The Consultant will take special care in choosing |
the de51gn for major structures to favor, as much as

p0831b1e, standardization in order to. obtain a reduction

in_coustructlon cost.

d. The design of both major and minor structure will comply

With:the_ﬁublic'WQrks'Department's standards in Sarawak
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(iv)

for bridges and drainage or other standards indicated

by the Public Works Department in Sarawak.

Draft Detailed Design Report

The Consultant will prepare detailed reports containing his

findings and recommendations on all parts of the design as

described above; in particular. the following subjects will

be discussed separately:

a.

Justificatioﬁ of fhe.Selécted alignment

Characteristics of natural soils and construction

materials, including field survey  and test report.

Hyc‘_lrologidal s'tudy

Results of drilling énd seismic survey

Design of major structures includiﬁg the stﬁdy of the

foundation and statistical c¢alculation

Design of the road structure (embankment and cuts,

minor longitudinal drainage, compaction requirements,

special construction measures for sliding and unstable -areas);,

Complete pavement design

Dafense. and protection work design,

Recommendations for ancilléry works (parapets,

etc.)

Bidding.methods_and variations.

-2 -
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(v)

(vi}

Plans and Drawings

The Consultant will prepare drawings for all proposed works

ag listed below:

j.

Topography

Plans to scale 1 : 100 with plan index,
Longitudinal profiler

Cross sections

Typical cross'seétiéns

Soil profi1e 

. Minor standard drainage structires

Msdjor structures
Protection and defence works

Ancillary works

Quantity'Calculétions

a. The calculation of the quantities for the different types

of work to be carried out will'be“baSéd on the plans and
dfawings described in the previous parégraphs.

In particular, the quantities Ffor each work item will be
calculated and'thénrsummarized.under the following main

work sections:

1. Clearing and grubbing

2f Earﬁhwork

3. Bank protection
4. .Standard-structure :
5. Bridges

6. Pavement
~ 75 -
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7. Ancillary works

8. Land acquisition

Cost Estimates

In order to make a fair and reasonable estimate , the
Consultant will draw up a unit price analysis for

each work item.

The prices resulting from the analysis will be compared
with those of prévious projects or similar work executed
in the country. Should any discrepancies be found, their

causes will be identified and studied te arrive at realistic

market prices for the work,

The estimate of right-of-way acquisition shall be made
on the basis of the unit prices to be furnished by the

Government for each type of land utilization.

The Consultant shall make an assessment of the availability
and the capacity of domestic and expatfiate contractors

who would be in g position to contract the proposed works.

The foliowing documEnts will-be presented to the Public
Works Department:

1. Césé anglysié,

2. Bill of quantities for each ifem subdivided by different

sections,

.. 3. Cost estimate, shoWing foreign exchange and local

- currency components.
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(viil) Preparation of Bidding'and Contracting Documents

'The Consultant shall prepare the following bidding and

contract documents:

a. Bildding Documents

1. ﬁnvifation to Bid
2, Declaragion éf Iﬁténtién to Bid
3. Instfuc;ions to Bidders
4. Torm of Bid.Guarantee; Bid Bénd
Performance’ Bond
5.  TForm of Contraét
6. Form of Bld Price Schedule and Schedule of Rates

and Prices

b. Contract Documehts

1. Contract

2. General Condiﬁiqns of Contract

3. General Specifications

4. épecial Spedifications

5. Bid Pricé Séhédule'&'Schedule éf Rates and Prices
6. . Plans and Dréﬁings

7. Ad&énda and.Sﬁpﬁlemeﬁt

8¥ _ﬁétéiled Work Séhedule, Plant and Q§n£ractor

Personnel List

C., Final Detailed Design

(1) Any variations:in the pfojeét agreéd upon with Public Works
Department will be made during the reviéion'of the draft

detailed design'and-included in the final design.

SN YRR



. (41) The final detailed design will be delivered to the Public Works
Department in 25 copies with respect to those documents
reserved for thé confidential use of the Public Works Department

Consisting of:

a. final reports;
b. final quantity calculations and costfestimatés, and
in 50 coples - those documents of the project to be

used for bidding and contracting;

¢. drawings, photo-reduced and printed;

d. bidding and contracting documents.
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5. DATA MATERIALS AND FACILITIES TO BE PROVIDED BY THE GOVERNMENT

5.1

The Covernment will provide the Consultant with all information
that may be reasonably required for the sérvides, inciuding coples
of the Feasibility Study Report on the Beluru/Long Lama/Limbang
Trunk Road ConStrﬁction P?Qject, drawings and collected data from
that stﬁdy, rélevanf topographic maﬁs and aerial photographs in
the possession of ghe Government, recently prepared contract

documents for road projects, construction cost rates of recent

tenders for road works of similar nature.

In connection with works by the Consultant that require the
cooperation of otheruGovernment agencies, the Public Works Department

will provide a liaison office.

- In order to expedite.the progress of the services and to simplify

fhe frocedures relative thereto, the Government wiil_designate

a project officer duly impowered and authorized to make and
iﬁplement deéisions on qrgéniéational, logistical, adminis;rative
and ofher ﬁattgré brought to his attention by the Consultant, go

assure completioﬁ'of the services according to the required schedule.
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6. FACILITIES TO BE PROVIDED BY THE CONSULTANTS

6.1

The Consultant shall provide all such further technical and

office equipment as may be required to undertake the services.

The Consultant shall provide all necessary office and housing.
and other field accommodation as required in Mirl or at the project

site,
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7.- REPORTS
"~ 7.1 The Consultant shall submit reports to the Government as follows:

(i) Phase I Report, containing the Consultant s findings and
'reoommendationq on the workq carried out in Phase 1. of the

services;

(11) Draft Phase II Report, summarizing all work carried out
under theVQervices,_includiog the Consultdnt's findings

and recommendations in separate volumes;

a. _Proposed biddlng documents with cost estimates showing

forelgn currency and local currency components separately,

"b. Complete pavement design calculations with_supporting
information, eerthwork'caleulations,and.outline of
'oaloolations made for drainage end:structural'design

all design information shall be-suitably indexed;

[UN 50115 and materlals report includlng qoallflcatlon
-and location of all avallable materials,_test results

etc.
d. Detailed Contract Drawings

(iii) Fiﬁal Phase II'Report;_Comprising the Draft Phase'II
__Report 1ncorporating all rev131oa9fthereto proposed by the

Government and deemed appropriate by the Consultant- and

(iv) Brief monthly progress reports = only'suomitted_during monthsumenj

no reports under (i),(ii),(iii), are nOt'éubmitted, summarizing
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progress made during the month, total progress aince commence~
ment of the Work and identlfying causes of significant

delays in the ConsultanL s ‘services and the. gorrective action

-taken or recommended.

7.2 The Rébér;s.méﬁtioned.inr(i) (ii) (iid) 5f the preéeédihg paragraph
shail“coﬁtain auéoﬁéise ihitiél chapter_éumﬁarizing éll-cost estimatés,
major findings ‘and recommendations EStimates of cost and all

.analysis (including economic evaluations) which qupport the
Consultant's conclusions shall be preseuted in sufficient detail
“to'pérmif cheéking of calcuiafiéns.wifhéﬁt.rBSOrt to éubpleméntary

data.

7.3 The Consultant shall submit copies of the reports fequifed under

Para. 7.1 to the Government as follows:

Phase 1 Report i' ' | :ZS.édﬁieé
" Draft Phase:II ﬁep6rt '_ 15 cépies
Final Phase II Reﬁort . 25 cépiés
_final Bidding'D9Cumeﬁts . 50 copiéé-
Pfogress Report ' ". 5 copies
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TIME SCHEDULE

The Consultnt_shall'coﬁmence work in Sarawak within thirty days of

the effective date of the contract for services.

Reports réquired under Para. 7.1 (1), (11), and (iii) shall be

submitted to_Goverhméﬁt.as'foliows:

~ Phase I Report: within thrée'calender'monthé after the effective

date of the Contract.

- Draft Phase 1T Réport: within ten calen&er months_aftér.the effective
| déte'of'Cdntfac;; excludiﬁg tﬁe périod required
.by'Goﬁefnment for review of the Phase T
_ Rgport.-
- .Finai'PhasérII Repért: within.two calenﬂer months of réqeipt_of the
| | | Covernﬁent's éomﬁenté,on fherbraft_Phase Ii

_ Report.
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ROAD SECTIONS TNCLUDE IN THE PROJECT

(Trunk RQad)

- 8g. Tinjar ~ Batang Baram

APPENDIX

26,2

I

kms(16.3 miles)

Batang Baram - Sg. Apoﬁ' 24.5 kms (15.8 miles)_
Sg. Apoh — Sg. Tutoh - G. Mulu 31.3 kms (19.4 miles)
feeder road junction - ' o
'Total:. . 82.9 kns {51.5 miies)
(Feeae; Roﬁd)

' Batéhg:Baram ~ Long Laput 5.7 kms (3.5 miles).
Truﬁk Road - Long Bedian 23.4 kms.(14}5.miles)
Trunk Roéd - Long Panail 11.4 kms (TTl.miles)
Trunk Road --Lqﬁg Terawaﬁ- 4.7 kms (2.9 ﬁiles)
Trmle Road - N.P. Base Camp 4.6 kms (2.9 miles)

Totai: - 49.8 kms (30.9 miles)
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