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9.3.1
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9.3.3 MEHHH

FUTAVEY T4« RYF 4 CRMLESHAER (83 NBOLHNARESE
BRBEBRD £ b &, 19974, 0100 HE AR, o LEBEEMNA KD 5,
RN HEHBM AT,

#9.17 W B OO

(Bfy:PCUB)

Existing Road '} Proposed Road Bridge
Number of Lanes 1 2 2
Widih’ of Carriage way 1x45m 2x3.5m 2x3.0m
Basic Highway Capacity 3.060 45,000 23,000
Dés_ign_ Year 1997 - ' 6000 -
Traffic_| Year 2010 ! 18,000 :
Requi.red Number : - | 2
of Lanes: V/C
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0.3.5 SAEE
(1) I

AASHTOD TEIREED -0 74 F) 1986(Design Guide for Pavement
Structure 1986) % #HEIFH &L L THAL &

(2) ®HCBR

S C BRIy LB ORI U - BERVA A FI O TH7 A8 » A C B R BBRES B
AHRMHCBR=3.0%& L,

(3) Wt FER
M RERIEI0EE Ui,
(4)  BEEEZEI O fo b 0 FHES B

BESETLEL D 7o b DI ERGEE IR, 109TED 5 20074 0 LM ORI 0 25 W %
HHEd s, (BB 199TE)
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o BRI, 19915 oNational O — DFEEIL R W,

%9, 1812 RAE 0 72 OHBRBEERT
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#9.18

ARBEEEAT @ 122 O H S B

hicle T Vehicle Fleel Year 2010 Year 1997 Year 2002
Vehicle Type ComFo?ilion (PCU/day) (PCU/day) (PCU/day)
. 0/0
Passenger Car 28 5,600 2,240 3.640
Mini Bus, Pick-up 27 5,400 2,180 3510
Large Bus- 9 1,800 720 1,170
Small Trunk 23 4,600 11840 2,990
{2-Axles/4-Tires) _
Medium Truck 10 1,200 800 1.300
(2-Axles/6-Tires) .
Heavy Truck 2.5 560 200 325
(3-Axles) - : :
Trailer 0.5 100 40 65
_Total 100 20.000 _8.000 13,000
(B5) #ETFN

4 v FR ¥ 7HEFE. Eﬁfifﬁﬂﬁ (72 & Zi¥. Heavy Loaded Road). =on
TH, BEEIHMTE LABLI0LIC, ZHTISLASIS L IAMEETY 4,
ASF4 o F-AERIINCRIHMEEFALEZRE L 120 |

#9.19 #h & € F A
NO. VEHJCIjT‘Y?E iIVIODELOF LOAD DISTRIBUTION &ON). . Déﬁg'gég(}
PASSENGER CAR o
1 P?CK-UP i 0.00086
MINL-BUS 1 )
4 ' o
2 LARGE 3US I I : 1.172
5 - S
3 |SHALL TRUCK l : | 0.022
2 .29
4 |ueprus TrRUCK ' "T[ l 2.692
5.4 10
5 |uEavy TRUCK | I I 2.464
' 5.1 _ I8
6. | Traner il # 5.13
s1 18 83 .




(6) ZToOMDFESRML

mRSEA . TREN S FRE L,

L

Design Guide for Pavement Structure 1986

[Meavy Loaded Road'Improvement Programme. Province : South
Sumatera| Pavement Design Report

TMANUAL PEMERTKSAAN PERKERASAN JALAN DENGAN ALAT BENKELMAN BEAH |
NO. 01/MN/B/1983.

(D SR

PlEOBERMEE b &MY TR ERE L — AL OREHKRE 20
EXFBEMLAEZbOERT,

X9.16 & #H &

OVERLAY ~— WIDENING

AC (W) t=40. CAC (W) t=40

TII T T 7777 #« 1////[//'

AC (B) 1240 =0t

ACI(8) t=40

= - =, f____yégyﬂ,ﬂ) - _
CATBL t=40 - . $ ATB t=100
- q:q.- -
" Existing AC Soil Cement Base (Mt \ Agg. Base {Class A) 1=200

Ty E—
mmmmmm %; L Agg. Base {Class 8) t =200

Subgrade
{Assumed CBR= 4 %)
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(2) RFFVIE (H9. 138 1)
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9.4.1 BB
(1) BBTHOEE
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R YK

e/ FYRVML A XS k0IL24. 3kn (TLB 143, 3km)
- : 45m '

- BBECEER: 28§, 2Xx3.5=70m |

S - TRt S TR

THIL BBy s ) — FATRIES
BRI BUBITEE R
coF BB BB (W=3.8m) &R

@ I K
BRTHERFOLPRESRP THREZHL T, TROL I LIRS

ME L,

Rylr—1: FA<TFSM. PLG 72~PL G131 (L =5Tkn)
Nyl =22 BATPIHM. PLGI3I~P LG5 (L =4dkn)
v M. TLB119~TL B161 (L =42kn)

MRy —U3: 3
Ryryr—v4: 7 R M. TLBI6I~TLB201 (L =40kn)
Ry —U5: FUR VM. b e RO BERTIE

(3) FETHEKE

FETHERIZILIOEILBIRT LB TH B,

9.4.2 IEEH#HH
M aMEE
FERRHBEETO LS TH B,
DBt H
Bkt (CBR3%ELE) EH BRI IH » %o LRI A 5 R 10k WA O+

WAERT 5. TIBOMES LU LHOKREE, 9.2.2 THES L OHHH
# EBH,
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SR BECT YY)~ FAEHONCE, D AT 7 VEME EH S H
BT S BN € OLOEH LI TR SRR TH B, SR
DBEHE Sy~ T 1L 2RO VTHHAT FIMDO R T YR e AT b T o 1
A0 s — VKT BRAB OB RS, —F. oy —U3~5K
SVTRT YR MHEREOERBORGE, S RET 5. BMOEHBER
.16k RmT EBYTH S,

N TRIrNAIEHPILIY-—)1

P27 P AMPa Y Y~ N TRERCRE SN TRT 7 b b D
D R e T

O #H M

ﬁ%%mﬂﬂﬁﬁummﬁvyﬂypﬁyﬁw-5&%?#5\~ﬁb5x
BHLPHENSOBEBHEIV+y VB I VHAET 5,

O30 1

FELSBDBBIETTHMNLUTORI 21~RL2UCRT LB THD, INH
REMBL S v 7B L TET 5,

o+ I _
o #£9.21 + I # #
Equipment
Main Works Hauling distance less than 7 Hauling distance more than
o 100m 100 m
- Clearing and Gfubbing ' Bulidozer
Excava_(i'on Bulldozer Tractor Shovel/Back Hoe
Loading - Tractor Shovel/Back Hoe
Hauling Buildozer : Dump Trick
Spreading : ' Bulldozer/Motor grader
Compaction Tamping Roller /l'ire Roller
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1.*-:-,. -,..-__'_..""-""".. gmdm SEPUWHsAHmk
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Fay RIVER SAND
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0 ROCK:' . . . " . SUKOHARJO LAEUAHA
=== PROPOSED ROAD - . . Fermdyerk ~ ) MERINGEAI
. SEW gasino _ : \ ) .
NATIONAL ROAD BANDARLAMPUNG iy JABUNSD-
. () NG
PROVINCIAL ROAD - |
+4o+ s PROVINCE BOUNDARY s jooMuLYe
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® MAIN TOWN ' f
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EAST COAST OF SUMATERA

9 - 50




) MM T
9, 22 A

Main Work Equipment

Subgrade Preparation Motor Grader, Tire Roller, Macadam Roller

Subbase Motor Grader, Tire Roller, Macadam Roller

Granular Base Motor Grader, Tire Roller, Macadam Roller

Ptin‘le'/Té.ck Coat Asphalt Distributor |

ATB/Binder/Surface Course Asphalt Mixlng Plaht. Asphalt Finisher,
Macadam Roller, Tire Roller,

D RRL
£0.23 BRBEOHH
- Maln Work Equipment
Foundation Diesel Pile Haminer, Pile Driver, Crawler Crane, Barge, Tugboat

Structure Excavation | Clamshell, iBack Hoe, Dump Truck

Subsiruciure Translt Mixer, Concrete Skip, Barge, Tughoat
Stiperstructure Crawler Crane, Mohile Crane
9.4.3 RILA®ER
(1) ERBITHE

ARHATHOTFIER TEOE B Th b, BETERESH,

e By T AR TH NN P OIEHFT

s+ T (k. B YU Feb)

o BRSO FRHRFORRM R X BT

e REOTAT77INMEELREM LS LBHEET (EEHERIIOMN
KED LAY EFB) '

o ABORE - EBTLBREOHRL

. BELPERYIKTS
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() WBRLH

BRIFOFPRTRO LB TH 5, BRIBRESZR,

-

WP & 5 WD
B, BHT
D RS RBHO NSRS L Ui X BN BRRTES XA ERT
e m T GRIET. M. SRTE)

0.4.4 EHTE

(1) #EHRIBILE

T ARV EEC K BBRT)

P B RO. IR T BWR S — 2 AR, RO RT &S I L A,

%924 B R B B (1981~199D)

Place JAN. | FEB. | MAR. | APR. | MAY | JUN. | JUL. AUG. | SEP, OCT. { NOV. | DEC.
Palembang| 20 | 20 | 21| 20| 15| o 7| n| | 18} 18
Lanipung 91 | 20 15 14| 12 g 6 9| 11 16 | 17
| Average 21 20 18 17 14 9 8 7 10 i3 17 18
Source Meteological Agency

%®9.25 B ® B B

Dry -Season Rainy Season -
Item May - Oct. Nov. - Apr. Annual
(6 montihs) "~ (6 months)
Average number of rainy days 9.9 days/month 18.3 days/month | = 169.0 days
Working efficlency on rainy days 65 % 35 % - 100 %
Number of holidays 5.0 days/month 5.0 days/month 60.0 days
Number of actual working days 21.5 days/monih 13.1 days/month 207.6 days
Working efficiency in a month 72 % 44 % 58 %
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LT, BLEOREEEI*TFHOL SInREL I,

o ML : 3B

kT 10,0000 A

BB M A o

C BRI : BENn/8sA. BRI 155 R
BEHY 0 248

LT, iTHO TS IUOCBPITHOTHITESRXI. 20cF T &
Sb, THMAMGE b2y A& Lk,

) ERAKEMTR

PR & LOQMERISHA S & ARSE S B A, BB I00TEMTAL B S h
TV AOT, BEUMMME I s FEEBELL, (THBR)

1994 1995 1996 1997
Detai_led Design h—
Land .Acquistion : P
Construction _-———-—1
Opening to Traffic | t
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9.5 = ¥ K

9.51 BEUBOEWY

59,91

K@&%®ﬁ&?%§%ﬁToEﬂﬁﬁmQ%WﬁmT®&$@fﬁéo

) BEEHORE

- E®
hoo

1)
2)
3
4)

B T HE, THE. BN, A Y., BEMERILEE, C
EHORBOLBY s BEANNHESRERUTO LBV TH D,

FRTCOTHEEAY FRYTOMTEEIC L » CHEDR B,

4 ER YT TORMAER (10%) A% BB N5,

BRI 19926 S WS T TR D - 2o,

BB TERBLETHE, KRR GRS L HTEBEN SN, FET
HR BB RE I & B TRBIEOR & RO AALES RO SIS\ A LT

BB X OEE LA, RRBELPTHERIE A, TBETHROS % B &

5)
6)

D

C10% & U ke

THEZEREOIIN E L,

HHBEI ULy Y Mok BRI R BTRRRSSu ), BRH
ETFHBOADI0% & L, . | :
PR R R BB R 0 U0 0 BT S B B 5 BB & . B
B DAF L HBHRBOBE (R9.2D) KBSV TRE L&, Al
WHREBSEAIRVLOE L,

£9.27 HMHMBEEORMD

Degree of Regional Land Condition Unit Rate
Development : : (Rp. /nf)

High Degree Land ' 25, 000
House Including site 100, 060

Medium Degree Land 15,000
House Including site 70, 000

Low Degree Land 5,000

8

House Including site 50, 000

FHHE (30 WREHIE 1Tk T RRIE KN D WL, A AR
M B 50 | ke 203 5EH M ET EH L LR,
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# 9.26 H R H
_ Financial : - ‘Financial
ITEM UNIT{ Unit Cost Quanlity Total Cost -
{Rupiah) (1,000 Ruptah)
EARTHWORK ) -
Grade Preparation m? 900 804,510 724,059
Excavation (Common)| m? 2,500 195,600 488,000
Embankment {(borrow)| m? 14,600 523,500 7.643,100
Sand Mat (t = 50¢cm}| m? 19,800 4,000 79,200
SUB-TOTAL 8,935,359
SUBBASE AND BASE : B S -
Aggregate Subbase (Class Bll m? 31,800 144,860 4,606,548
Aggregate Base (Class A)] m3 37.400 144,860 5,417,764
Asphalt Treated Base (A.T.B)] m?3 189,000 94,560 17,871,840
Shoulder (Soil Aggregate} m?d 15,000 219,000 3,285,000
SUB-TOTAL : 31,18 1 152
SURFACE S | '
Asphaltic Prime Coat L 700 724,310 507,017
Asphaltic Tack Coat L - 1,560 621.680 | . 932,520
Asphaltic Concrete Binder t=4cm)| me 8400 -} 1.277.570 10,731,588
Asphaltic Concrete Surface  (t=4 cm)| m? 8,400 1.277.570 10,731,588
SUB-TOTAL ' - 22,902,713
- i
STRUCTURE _ :
RC Pipe Culverl ( D< 45cmil m 116,000 - 95 11,020
4b<D< 75c¢cm)| m 139.000 - 1,796 249,644 .
{(75<D < 120 cm}{ m 208,000 818 170,144
RC Box Culvert (20x15an)] m 700,000 540 378,000
(3.0x2.0cm)| m | 1,160.000 366 424 560
' : {30x3.0cm}| m 1,450,000 - . 542 785,900
Grouted Rip-rap m 27,000 13.005 351,135
Bridge Replacement m 2,652,000 1,152 2,947,560
SUB-TOTAL : ' 5,317,963
TOTAL )| 68,377,187
TEMPORARY WORKS [(A)x5%]1] - LS 1 3,416,859
MISCELLANEOUS WORKS [(A)x10%]| LS 1 6,833.719
Contract Amount (B) 78,587,765
PHYSICAL CONTINGENCIES (Q LS ‘1 7,858,777
(B} x 10 %}
ENGINEERING & SUPERVISION {D} LS 1 8,644,654
(((B} + (C}} x 10 %} :
LAND ACQUISITION [_Average) (E) m? 18,500 804,510 14,833,435
COUNTERMEASURE COST o | .
(ELEPHANTS) (F} LS 1 . 3,459,500
PROJECT COST (B} + (C) + (D) + (E) + (F} |- 113,434,131
AVERAGE COST (Per km) . . 619,859,
56
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0.5.2 WIBEREKONY
1) EREHOAE

ﬁ%ﬁﬁ%ﬂﬁﬂﬁmﬁ%ﬁ\ﬁ%%ﬁﬁﬂym@/&%#Bﬁéoﬁﬁml
CHAARRRILBE, ERAOLEBIRE LTl 22 M54 IERTCO

TRBETRCRI LB TS,

He ¥ 5 T 00 N = TR
R A — 4
EPMEREE | A — =L 1 (40m) 2002, 2012
AT A =8 U A (40+40=800n) 2007
ENR Lt b 2017

CMBMEYEEE SRR THORTI R 2R B A, CEBTE LY
BRI OBIFRIL] & D WE L feo

(2) BELGoRT

HESHEBRHNORMDIc BT A RAMERetE. TEEEHUAR 9.5.1
OHRUBBEHICBEHZL0EALTH L,

D BEGRESHERNOLSTESLUE ORMEE. FROES KBTI,

i H B[ BUE (Ro. /4F)
§ % (BREAL) o 68
| & t 56
B ok iR m T
ERE: R m 86. D00




9) FHWHEMEMOBRO KL TR, B IHIEETHRO 5 % il

O BEEBRBOSXBELL, _

) WA/ RETHEOGBREKL L AARBRIDTOOTHEL RN R,
(3 #HFEEH%

HEEREBHESE THECTROLIEREL .

G ENOEE | HER (1000Rupiah)
EmmHEHEE®R | 165000
OH MR B R 13, 08,000
" 33, 617,000
g T #H 61, 908, 000 -
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F90.98 WBHHEHONE

i e St i e Lhe Ao Ty Ak R M R i Ch R W AR G AL n o VY Ml R AU AR AN U AR A e LA A Ak L CET M TN UM AR N e Mk Sk A Dk MBS A LR s s T e A4 ans ol s

Kind of-Maintenance Routine Periodic Betterment Reconstruct-
Works Mainte- Mainte- tion
' nance nance

L e Sk, k. A et G i et iy U, EE EY R Al . M o e Th e B A R T m A G GAE ANR Mk ol W e T Chm i LI MW W SR R AP S s e e ki

Design Life - 5 Years 10 Years 10 Years

Cleaning of pave-
ment, ditches and
culverts 0 - - -

Repair of ditches,

culverts, cutting

enmbankment and

bridge -0 - - -

Repair of damage
to road facilities c . = - -

Pavement repair

such as patching :

and seal coat 0 - - -
Strengthening of

pavement by _

overlay - - 0 -

Repavement - - - 0

Widening of pave- .
. ment - - 0 0

Improvement of road -
shoulder - 0 0 0

Extension of
culverts : - - 0 0

Realignment (new

pavement) - - _ 0 o
Widening/Replace-
ment of bridges - - 0 0

" ———— o — i oy ¥R A A T T R TET W TR Mee M e e S e n e s S T At e
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9.6

9.6.1

TOYU b ORFTG
fm E

PO Vs N OBEFME. T4~ T4 BB RIKECH B T
Y2 w3 5 RO B E O R EREFWEA D S REL. 70522 b o

CRBEOREEEEMT S S EENET S,

ERAEINERERS L CRBER T 2 M3, EENTFRCHDE
Bldy vas7no- &hﬁoT&HW%WH$(EIRR)\%E&ME(NPV)
%&Oﬁmﬁﬁﬁ(B/C)%ﬁE¢5%®fﬁéo '

9.6.2 MFMIBFER

BT CO BB G, 1902EMM TR L foo IR~ ~ 20 BB Ak
BEACE. BeSRETh T3, BESMCALIERERESEM L, M
M, o BETOBREREEMD A HB L Tk, WHikDLCERGKGER
A (s & &9 29 BHHICRT,

7u§;ﬁ%®¥mxkﬁa.Mi944%kﬁﬁé IR > foo BTG EE

OEB I, 1994 ~1996 0 IHERTHBIND bD & Lo L99VEMR TOER

HHBEBAR. 70Uy FPOEBRY U o~ MictHEL T ERMICRT,
(Appendix A-9. 8B M) .

#9.29 WSS L CREEREERR (MR

(Milliori Rp. at 1992 price)

Financial Costs Economic Costs
Construction .Costs | 89,906 81 733
Land Acquisition 14,883 . 14.'883
Enginecring Services 8,645 7.859
Graﬁd Total | | 113,434 104,475
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9.6.3 BEFER

S5y ORI S R S BB BIT S [Wt 7 —XBX
O THithout] 4 — % & Mk LA WO IRITRAONMIM e LTRES N 5o WITHA
o TR & MRS EIAGE 5H0K 50 5 o

Eﬁtﬁﬁmﬁﬁﬁﬁw\ﬁ %k%ﬁ%FhmJ# xafﬁnmmj&m
% & DM OHEEFEAEE LTEET 50 Eﬁﬁiﬁ%&fﬁc&\ EEEEII;EH 7 ¥ D
EHMEMBAETRA SO SHET 5,

HEERETRES G, E %;bsa—m Wi'thj Ao '2&. Mfithout) # — & &
OO EFEREEELE L TEET %5, ﬁrﬁﬁf‘aﬁ{ﬁ{ﬁti\ HEAETE - B%Fﬁa:$
16 0 4 e R 0 i & z‘»b—fﬁﬂ”%’)o

ERAEFT & - F 05 & CHBIETE - B RBFET WORBRSBE
cHBISNALP CU CRHERERG) 2176 - $ubi¢P CU CRARRER
ﬁ)%ﬁ“oﬁ%wgﬁéﬁbénkm - f

COEEMMFTIEBLT. PCU (%Fﬂﬁﬁ%$ﬁ[) ﬁ‘bﬁﬁﬁﬁi’\@&ﬁii T
uaoi?iuﬁﬂ.??}{_ :

- gERABEE SRS NEERNPCULEEH . PCU GRAK
BEEED ETE - F0OEREENICABLL, (topendix A-0. 95K

- BERMEAMIAAP CU CRREREEE) &6 F0l. THORRE
CEEAERV, EENMENOoETE - FORERLLL, Co

T4 : 1.00
AREF 2 : 165
7&2_@_}‘3“;7 23,20
PSR ;1,25

ABS A : 2.50

L EAERS - . SRR OETA - F o EEETRIEL TR R
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9.6.4 BAEWMETEM
D # i
fﬁ{jﬁiﬁ!ﬁf&ﬁﬁm@ﬁﬁﬂi\ [Road User Cost Model, A ,/ KR & 7 BERRRN
(Hoff & Overgaard a/s. Denmark in association with PT HULTI PHI BETA .
Indonesia), 19924E 65 H | OWMFMBIcH I 5 HHkIc# - 72,

(2)  ME R

LREOUIRBRRIRES & BARHETREAOEERZ, TLRoMcREN 2

Unit VOC = VOC Index x Base Cost
VOCIndex = KIl+K2/V+K3xVA2 4 K4xVxIRI
+ K5 x IR1A2
where,
Ki, K2, K3, K4 K5 Constants
v : Velocity :
IRI : International Roughness Index

EPBLOR—Z + 3R FOBE, BHEKL-> TRE B,
lRoad User Cost Modell ¥} %ﬁﬁﬁﬁii\ KDEBYVTHS

— EHH

— a—F4UF4 (32e3R)
B A _I‘ 5w

— BNy

— KBrT w7

— INEER R

- AREAZ

(3) EESHOAKR

LEoBEEEAAEROREROBMICEL T, EEAAETAR L1,
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$%§T®ﬁﬁ%mwﬁm1mméhtﬁﬁﬁﬁm‘wmﬁéEO/D%ET
PHBAFICESVCEY, ThRETOLBDTHS

— WM

- HEFI T
- KB RIw s

- ;j\gg;_a‘;g

—  REASZ

1I99EQEO / DRECOEBAFCH I 3™ MRIAZT @, T2 - N2 T
shb" itsubishi L 300" 75 XHBVEERUTO 7 3 ZOUMARLTH
b. COHFE. [Road User Cost Model] AU ZHEAMCY. " 2—F ¢
Y54 (32 082) " 4 d B, T [Road User Cost Nodel) 2B 3
Jm%40f4”@tw@ﬁﬁsid&—z-jz+®ﬁé$ﬁﬁm$ﬁa”¢
HNRT CEL . | | -

195120/ DEECOABARICH I 3" AMAR" @, hBBLIORY
 RZDWEEEL, LHLENS, HER—HEHY ¥ EATLEDTHZFD
BRLEAREETH B, 2T " ABAR” OLHDOERBITR~Z 32
FOEEEEASRICBY R ABART BAL R

imﬁ\mﬁbﬁyﬁﬁgﬁk@bayzuomrm\:né@ﬁﬁ@kmo
TEEBIXOR—Z» 22 bolEA,. BEHCHEBL . -

HERELT, LROBMEMETERAMRERCBU 3EEB IR -Z+ 2R
FOER, AAFCOHEBAEICHIGEI L EROEIETRIANSD ¢

Vehicle 3 Constant L 1 Base

Type Kl K2 K3 K4 - K5 __Cost
Psg. Car 0.6838 24.851 0.00000252 0.0001050 0.001737| 254,43
Light Truck | 0.5422 24.086 0.00000956 (.0003420 0.600763 282.36
Heavy Truck | 0.5603 16.601 000002290 0.0004070 0.000687| 521.50
Small Bus | 0.5547 28.008 0.00000927 '0.0{)01'410"0.00126.2 205.85

Large Bus | 0.5807 20.159 0.00002140 0,0000785 0.002008| 381.54|




ARNFEBT B IR I OBOBT >V, S EOEE L, K. 21 RT
IRIA-T By 3B EME SN 5 5.0% ., FHEERIIES L 02010
FRBAL 7o,

9.6.5 {3 I RO 4

AP BWTE, BRSPS R GRS Rz W T R I R e
EL e . '

B R R BT 1y BRI R T R e R L -

(1) A< FIHBIEY 5199241 AM /e D IR (Bl e A2 2B <)
SEfEE. BAFTTAET LT L,

(2) B EIERA . 2040050 & 4% L Je,
(3) 1BSRIMZ D OMMBAER. IMLET TSN,

@ 191FE2H0 /DHEFEOER KA L, Z< I HBIc b 5 HRITHNER

HRBROLEEDTHD -
Trip Purpose Car Passengers Bus Passengers
" Business ' - 27.0% 9.5%
~ Recreation 9.3 83
Visit families 44.7 50.4
Wark 12.4 1.4
School 1.6 8.5
Shopping 2.2 2.8
Others . 2.8 _ 7.4
Unknown 0.0 1.7

{Total) - 100.0 , 100.0

(5) -fﬂﬁfﬁ@ﬁi&i& L “%% (business) " & “%8& (work) " i 100% % F DOk
KB 0% %57 12,

© FE1ABEOWMENG. RNEE. 9L ET, BEESARIILET
&Zjﬁﬁ;énko ’
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(1) Wi b Elge Afuk, 19914€E42F 0D E‘ﬂﬁ@fﬁ*%kﬁl% ERICRT
EEDTHS

;ﬁ'ﬁﬁﬁl : 3.0
pEINZ 7.1

KSR 34.8

() FELLT. MEHEEEEGE. MTo xS cEahi
lﬁmﬁ':"5mwe7
ARRZ TIVET

KEIRA T 8 5I5MET

KE. HEOBEICHWVWTIE, Appendix A-9. 102 B,

9.6.6 BAERORE

RIFEMICHT 2w RYEKERI. TVth] Yo Y2y bobr — 2 & [Tithou
tf FPadey POy — ZEHBL O, WﬁﬁﬁioDﬁﬁﬁéL*Cﬁ%én% i3
ITERIE. ﬁﬁ%ﬁﬁmaﬁfﬂ%lﬁﬁfﬁ&ﬁ\bﬁé ' '

M¥ith) 7oz by -z el HEEBSERIATOE LV IHRTO
BHAy b2 ObECRBEAEFRSRETHY ., % (Fithout] 7o ¥
7 bOr— Al Bl ﬁ%ﬁ%ﬁénfmmmﬁ%%;bv Y Db ETRER
RNEFTEHIRETH S,

FRith) & MWithout) Oy — RicHY B EHR D OEWATRAE . Y Y
vy EOREHNEG - ¥ 0 (BR) &RMEEETRAL ORI > TRD 5N S,
CNOOHBADRMAE. 3656 L TES D RMICHET 5. [Fith & Wit
out] O — A B BESLD @ﬁﬁ%ﬁ%%@%*:ﬁﬁ%ﬁﬁmﬁﬁﬁﬁﬁ &

LTHRET %,

AR O% A5 & IR ESOBEE 6BV 5, [With & [Without) 07
B ARSI D OBEIE - B0 S5 & o D BT RY
#5OB5LD®%ﬁﬁE%E£tD%Hﬁﬁu mbf\hnéiﬁﬁﬁ%ﬁ&

WELTHEST Do
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1T B & BRI O MM 251 . 2P AR e o> 19974E 45 & TPR0104E 1o % L
THE LA, (9. 3081

#9.30 MRS
(Million Rp. at 1992 price)

Benefits

‘Amounts
1997  VOC Saving 9,871

Time Saving 807 )

Total 10,678
2010  VOC Saving o 140,111
' Time Sairlng - 3.797
Total 43,908

9.6.7 A —[BaEs3iT
(1) #EABER

EREABMAER (ETRR) . MBEAME (NPV) | B OBMESL
(B/C) DHER B> T BENFUTH B F v v va» 70—
B, ThoOMEIFEG. HEMKORKENT ( ~ VY T4 RRET S50
Tho, £H70027 POBRALERE DL TORENTOHRLRT HOT
55,
BB TR F R . TIROMRAERE Uk,

HEEEIR 1 19924

Fovz 7 beFA47 c O ETEIE RO RH, S 2FM
{Hi 4% _ o 19924 [EE 4%

B E L
GG L CEMERONERS o T, 15%OHBIHEBH L o
(2) @R
Faves PEALOVTHE, .6 2 THEANLEIDTH B, FEFRE
B 3 HRE T R & EENEE ORI, 9.6 M TRBL K, B

LA O B IC D W T E. MIFEICTHEE Ly 201088 2 0 TIRI99THE~
WIMEDEEHMERENFTL o
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SOY ey b OB EEROFREO M. 9. 3URT

EHMAEBYUS Ty Yo VO B> T, FHREEIROIL I CHE
i

EWMEIASTE (B TRR) =18.2% |
SiBEME (NP V) 262480 €7 (L9924 IikS)
#AEENNL (B/C) 1.3 |

I

CRSOBRE. ATOVRs b (BT Y YT =R VA5 KB OUBBY
ﬁ@)ﬁgﬁmﬁﬁﬁgﬁtjq947»?%6:&%%?0

8.6.8 RESH

B EERICO VT, HAOI0%ME. HLUNBHRE VS & ST, RMFEE
LT TRIEMFETE - %, (F0.328R) ,

BEOWKME L TRADANKH E VS BEL LT ~ 2 BVT R FHABING
213, 6% DI E T o |
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mﬂ‘@mhwu"‘

Year

1993
1994
1995
1996
- 1997
1998

1999

2000
2001
20072
2003
2004
2005
2006
2007
2008
2009
2010
20m
2012
2013
2014
T2
© 2016

2007 -

2018
2019
2020
2021
Tolal

#9.31

e

Discounted al taie of 15%

EiRR
NPV
BiC

7BV e s b OBEM

{Discount Rate Used = 15%)

18.20%
26,161 Million Rp.
131

Benclt ___Cost Net Cash
VOO Time Total Const, Maint. (Without) ‘Total Fow
Saving . Sa\'ing Cost
28,504 28,504 -28,504
41,707 41,707 -41,707
: : 34,265 14,265 | -34,265
9RH 807 10,678 150 101 49 10,629
12,197 1,037 13,234 150 101 a9 13,185
14,523 1267 15,709 150 m 49 15,41
16,849 1.497 18,346 150 101 49 18,297
19,176 1,727 20,903 12,644 150 3,569 4,225 16,678
21,502 1,057 23,459 150 101 49 23,410
23828 2,187 26,015 150 101 49 25966
26,154 2417 28,571 150 10§ 49 28,522
28,480 2647 3,527 150 101 49 31,08
30.206 2877 13,683 30,561 150 20,569 10,142 23,542
33,133 3107 36,240 : 150 101 49 36,190
35459 3337 38,796 150 10t 49 38,747
37,7185 3,567 41,352 150 107 49 41,303
ELI R 3797 43008 150 10 49 431,359
42437 4,027 46,464 12,644 150 8,569 4,225 42,240
44,763 4,257 49,020 ' 150 101 49 48,971
47,089 4487 51,576 150 101 49 51,521
49416 4,717 54,133 150 101 49 54,084
51,742 4947 56,689 150 1 49 56,640
54,068 5,177 59,245 55832 150 17,496 18,485 40,759
56,394 5.407 61,80 150 101 49 61,192
58720 5,637 64,357 150 101 49 64,308
6L gd6 5.867 66,913 150 10 49 66,364
63,373 6,097 69,470 150 101 49 69,420
65,699 6327 12026 150 101 49 11,977
1,013,796 216,155 3750 11323 142582 91,214
109,304 83,144 26,161
#9.32 B Sy s R
Cost Benefit
Base -10% -20%

Base 18.29 16.9% 15.6%

T10% 17.1% 15.8% 14.5%

+2084% 16.0% 14.8% 13.6%
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0.1 % '

AR AR P RGEEBRBHEREC B A 74 UE YT e 247 1 KH
AT =2 A0 RERESHEBLERI W THET 5,
RIFEEBHUGR A Y FR Y TEHORIE R THERLES B XN A FI4 w108 70,

. 'Pepublic of Indonesia Law No, 4 about the Principal Formulation of
Managing Living Space.

» Republic of Indonesia Law No.13 about Road.

. Government Regulation No. 29 about the Analysis about Environmental
(ANDAL) | |

+  Government Regulation No 26 of 1985 about Road

-+ Decree of the Hinister of Demography and Living Space No. 49/HENKLH/
1987 about Guideline of Determining lmportant lmpact.

+ Decree of the Minister of Demography and Living Space No. 51/MEKLH/6/
1987 about Guideline of Formulizinng Evaluation Study of Environmental
lmpact. ' _

« Decrée of the Minister of Demography and Living Space No. 52/HEKLR/6/
1987 about Time Limit of Formulizing Evaluation Study of Environmental
Impact,

s Decree of the Minister of Demography and Living Space No. 02/HENKLH/
1988 Determining Environmental Quality Standard.

> Decree of the Ninister of Public Work No.557/KPTS/1989 about lmple-
menting Environmental Management of Road Construction.

. _Decrée of the Minister of Public ¥ork No. 46/PRT/1930 AMDAL Technical
Guideliﬁe‘in Public Work Sector. '

+ Decree 6f the Minister of Public Work No. 779/KPTS/1990 about AMDAL
Guideline in Road and Bridge Sector. :

» Decree of the Minister of Public ¥ork No.367/KPTS/1992 about Defining
Project Public Work which Need AMDAL/SEMDAL,

B, ARHEEABRREBYA T4 VEY F 4 o RS F 4 ORBEBREIK
DODFRICE-TiITREbLN D,
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MBRE L HROKR., BHELR
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0.2
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BHOBM

B & B BEAO R ERAET 5D KOBEE TN 1o

KHE. LS

.« MERENE _
. ERER B, MRS
- HeBRESH

10.3 BRERBEOFRR

10.3.1 7

n

B, LRSS

Tavzy bHA Meb ARG RIGRTEBYTH 5,

-3 O 07 W QG DN e

7 RN A< bTH
¥. Tulang Bawang - 8§ W Tugu Mulyo
~ W.Pedada 9 Bumi Arjo
¥. Bujuk _ 10 S. Tebing Suluh
¥.Buaya o i1 - ¥.Badak
¥. Buaya ‘Aquain 12 ¥. Sungkai -
¥, Irigasi L 13 ¥.Burnal
¥. Mesuji 14 - ¥ Jahe

15 = Y. Henanga
16 ¥ Tembu Runtul
17 ¥.Serapat
18 ¥.Bunut I
19 ¥.Bunut I
20 Talang Pangeran
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DUR KB BE, BEEBYE. pH, C¢ . £%%. DO, BOD. COD
BLUOMEYOREAEEL oA e Rmd,

10 -3

#10.1 FURCHOKERERE
No, of River 1 2 3 4 5 6 7
Distance (km) .
) 158.00 142.00 129.00 115.00 112.00 95.00 90.00
(Water Parameter)
Quantity
The width of the river 25.00 5.00 10.00|  12.00 12.00 - 12.50
Depth 5.7 3.00 0.50 2.00 2.00 - -
Quantity (M3 /seconds) 25.50 6.30 - 5.52 552 - -
‘Quality
Physical '
- Temperafure (°C) 31,06 31.00 29.00 30.00 30,00 30.00 29.00
- 'I\.lrbldlty’ {(NTU) 34.10 11.80 .22.00 47.60 54.90 13.79 26.90
- Conductivity (s/cm) 43.00 14.00 25.00 12.00 20.00 17.00 18.00
- Total Suspended Solid 30.00 10.00 20.00 10.00 15.00 8.00 10.00
{ppm}
Chemical
. pH 631] 618 6.34 5.69 6.16 6.21 6.45
- Cholida (C1) 5.32 3.54 '5.32 443 6.20 7.08 5.32
- Total Nitrogen (%) 198 3.22 0.33 4.05 04l 0.95 0.43
- DO {ppm) 3.80 3.20 3.40 5.20 4.80 4.60 2.60
- BOD (ppm} 260 195 521 1.30 7.81 6.83 6.83
- COD (ppm) 7.75 7.75 775|  11.63| 1359f 42.64| 50.39
Micr:obiologicai
- Total Coliform . )
. (MPN/100 mi) 2,400.00 2.400.09 2,400.00( 2,400.00| 2,400.00§ 2,400.00| 2,400.00
Nole: - No. of River Distance Name of River
1 158 W. Tulang Bawang
2 142 W. Pedada
3 129 W. Bujuk
4 115 W. Buaya
5 112 W, Buaya Aquain
6 95 W. Irigasi
7 S0 - W. Mesuii
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10.3.2 R - ¥

TAVEYTF 4 « AF4RM (BT 5 r~AUHS5HD OHBE « METIRN L
9. 2. 2Dt EDIHBED - &,

10.3.3 = ®

WA ORE, BE. Bl k0 85I 50Ty 19804 ~ 19894F & 104 1
KBY2A VI ERAT Y B 2 RAMEA TE RS, -

_ﬂyﬁé N A
B O 26. 1 26. 6
8 E (%) 83.2 80.1
- & (knot) 2.4 2.9
FIREER (%) 61. 7 62,7

FRERO MR AR,
10.3.4 ¥ &%

L ' v

TPy bt A P ERECEDSRET B ETROLS KN B,

No 5 3] i %
1. 3 iR HE —Way Tulang Bawang Village
_-—Unit I

—Hesuii Village
~Bumi Arjo Village
—Burnal Village

2. F oW - ¥ay Buaya
—Burnia Village

3. P Hl —~Waya Tulang Bawang Village
—Hesuji Village
—Muara Burnai Village

10 - 5
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#10.3 D BYoy 2 b

No.

Latin Explanation

A W OH M

1. Wid pig Sus vitatus

2. Big monkey Macaca menesbrina

3. Bear Helarctus malayonus Protected

4. Napu Tragulus napu

5. Fox Paradoaurus herma phrod itus

6. Monkey Macaca fascicularis

7. Squirrel Tupaia Sp

8. Elephant Elephas maximus sumatrae Protected

9. Kingkang Nicticebus concang Protected
10. Gibbon Hylo bates sundicatelus Protecled
1i. Lynx Felis Sp Protected
12, Goselle .Muntiacus muncak Protected
13. Trenggiling ‘Manis javonicus '
14. Royal tiger Neofelis nebulosa Protected
15. Land squirrel Loriscus insignis Protected
16. Hutrap I onyls Sp Protected
17. Squirrel walay Kapo lomys horsfieldii

18. Porcupine Hysarec brachyura Protected
19. Tapir Tapalusiundicus - Protected
20, Jelarang Ratufa bicolor Protected
21. Beer Vervus Sp Protected
22. Panther Pallfhera ligris sumatrae Protected
B. J& & #

1. Varﬁm Varanus Sp

2. Chamelon Valotus jabatus

3. Hand forhose -

4, Python' Snake Naya Sp

5. Berpent -
| 6. Tree Snake Elape Sp
7. Lizard Mabuia pamulti fasciasa

8. Python Phyton Sp Protected

9. Waiter Snake Mairis Sp

10 -7



% 10.3 (D WYMoV R L E

Latin Explanation

No.
C W W
Frog Rana Cancbifora
- Toad Bufic Sp
Arog Area Hyla Sp
b. & #H _
1. Beo/tiong Gracula religiosa Protected
2. Bubut Centrapus Sp
3. Tugang
4, Murai batu _
5. Tehkukur Strépiopelia chinensis
6. Perkulut Geopelia striala
7.. Gereja Passer montanus .
8. Pipit Lonchura leucogastroides
9. Ketilang Picnonotus caler
10. Ayam ﬁutan Gallus. Spp
11. Kacer Copsicus saularis
12. Alap-alap Elanus Sp
13. Betet Cissa Sp
14, Puyuh Turnix Sp:
15. Cerocok Picnonotus Sp.
16. Srigunting
17. Raja udang biru Heleyon cyanoventris Protected
18. Bondol Lonchura maja
19. Kucica _
20. Cucak rawa Picnonotﬁs zeilani:cu's
21. Belibis Dendrocygna javaﬁica
22, Bangau putih Egretta garzeita
23. Pecuk ular Anhing Sp _ Protected
24. Layang-layang Hirundo lahitica '
25, Sesap madu Anthreptes Sp _ . Protected
26. Bangau -Ciconia episcopus '
27. RKuau | Argusianus argus = - _ Protected
'28. Manyar Pleceus manyar '
29. Jalak suren Sturnus cdntra
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PILAAIC KD, $70 0.7 MAHTBRCRETHED S 5, LgmAx
B A AOBENECEIEPFUIhIEHEUF 2T 5,

(1) T Hdh

THBEHOWHT 2 EH APEB G THETIC & » CRAET 252 SR ED
DOHEZCEBICRITTIENELILNS,

2y Bhny

PR R & - TADEERT 5 FAEAYOHFH. RESICEELRIET T &N
EiohD, '

Fay Buaya & Way SungkayORIART SR TRBIN TV ER, FA%OM
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£ 0.4 BEYERE

Environmental Implemenling Actlivilies
Component
Pre-Construction Conslruction Operation
A B C D E F G H I
Physical Chemistry
Climate -1 -1~
Air Quality g ! o1 By -
Rainfall
Soil/Land Ll 2 ]
1 R K
Hydrology b 212 o
Space System gl -1 +3
. : < a I
Biclogy
Vegetation L -1~
Wild Species L2 2] i 3 1A
Aquatic Biota _ L el I W T b -1
. Socic-Economy &
Socio-Culture _
Demography —faz s
Education : ' _ +L—
Health _ T T o +1 -
Culture _ N )
Income ' +1 < + 1+l - +L71 -1 o127l
Social Perception e I g _ % £l
. Explanation:
A, "Preparation Magnitude : Importance
B. Land Acquisition
C. Covering 1. Very Small a. Negligible
D. Earth Work 2. Small b. Slight
E.  Installing Batching Plant 3. Medium ¢. Moderate
F. Bridge Work . 4. Big - d. Significant
G. - Making Drainage Channel 5. Very Big e. Major
H. Using/Operating Road
I. © Road Maintenance
+ Positlive Impact

Negalive Impact
No Impact

Honon

Blank

10 - 12
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Appendix A-6.1  Trip Length Frequency Distribution
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Parcant Trips

Percent Trips

TRIP LENGTH FREQUENCY DlSTRlBUTION
Mode : Light Truck
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Observed and

ince
Synthesized Matrices by Mode in 1991

Compressed Province - Prov
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HEAVY TRUCKS

SYNTHESISED TRIPS

Total
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OBSERVED TRIPS

Total
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FUTURE TRAFFIC DEMAND OF NEW PORT DEVELOPMENT
1. Kuala Enok Port

T Pekanbaru
o

o e
- \2%
3 w2
= [

Rengat

Kuala Enok
0 2

»

N

) Kuala Enok Prort

.
z
) 17,300
2 o . \ :
22 -
2 \% 2 \ Tanjung Api-api
% 7,000
%, AR
X _
'
.
2

Legend: -

4,100 Total Traffic Vo!(: @ kv hicl /da’j
fic.. me (Vehicles/day)

|1,200!: Port-related T_raffic Vol.ﬁme (Vehicles/day)

Note : Port-related Traffic is included in.tofcal
_ traffic volume by section '
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“Appendix A-7.1  Estimation of Indirect Development Benefit
Related to Lampung Alternative Routes

For comparing of each alternative routes (i.c. Rout’e"]’A, 7B and 7C) in Lampung
Province, indirect development benefits are estimated focusing the effect of

agricultural output increase in the vicinity along the cach alternative routes .
The agricultural output increase in the vicinity along the alternative routes are
assumed to be produced due to good access to market and also expansion of market

area caused by road developments,

{1) Yield Rate

The actual wetland harvest area, production and wetland paddy yield rate (ton per
hectare) for related areas in 1989 are shown as below:

Kabupaten Wetland Production Wetland
Harvest : ' Paddy Yield
Area (ha) “{ton). | Rate (toh/ha)
_Lampung Selatan 89,284 390786 438
Lampung Tengah 114,640 465,980 4.06
~ Lampung Utara 44,340 177,235 400
Lampung Total 248,264 1,034,000 - 4.16

Source: Agricultural Survey, Production of Cereals in Indonesia, 1989

The average annual growth rate of yield rate during 1975 - 1989 is estimated to
1.78%. Thus, based on this rate, the yield rate in 1992 is estimated to 4.4. Applying
this growth rate of 1.78% for the 1992 yield rate, yield rate in 1997 and 2010 are

- estimated 4.8 and 6.0 as a natural trend.
However, 5.2 ton/ha. is considered as a fimit of the yield rate in case without

irrigation and road development. Therefore, the yield rate in 2010 is assumed to be
5.2.
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(2) Targetted Yield Rate Caused by Road Development:

The wetland paddy production rates (ton/ha.) for major provinces in Indonesia are

shown as below:

Region Wetland Pud.dy
Production Rate {ton/ha.)

Lampung Province 436

Averagé of Sumatra 3.87

East Java Province 5.26

Average of Java 5.13

Average of Indonesia ~4.52

Source: Agricultural Survey, Production of Cereals in Indonesia, 1989

In this examination of agricultural product increase, the yield rate is assumed to be

improved due to good access to market by road development such as Java Island.

In this case, the future yield rate (ton per hecmxe) for the xeldled arca in 1997 is

assumed to be increased upto the level of the plesem )’!Bld rate of the p:ovmce of
East Java in 1989. That is, the tdrgetted yield rate is assumed 10 5.2 in }997, and 6.5
in 2010 (by applying the average annual growth rate of 1 .78% d}tl_lng; 1975 -'1989.)

(3) Deviation of Yield Rate between "Natural Trend” and "Targetted”

The deviations of yield rates between "natural trend” and

“targetted’ are as below:

Year Natural Trend Targeited Deviaﬁon of
Yield Rate Yieid Rate Yield Rate

1997 4.8 5.2 0.4

2010 5.2, 6.5 13
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- (4) Calculation of Indirect Development Benefit
The indirect development benefit is calculated base don the tollowing formula:
B=AxYxCxP

where,

B : Indirect Development Benefit of Incremental Agricultural
Product : |

A Harvest Area of Wetland Cultivation

Y : Deviation of Yield Rate between "Natural Trend' and

"Targetted”

Marketable Coaversion Rate of Rice : 0.58 (Note)

P Farm Gate Price of Rice '

(Note) Marketable Conversion Rate of Ricé:_

Marketable production volumes subtracting thrashing loss, treatment loss and store
as seed from harvest production volumes (refer to "Progress Report 1 of the Study on
the Integrated Regional Development Plan for the Southern Part of Sumatra, October
1991, ICA™) |

(5) Harvest Area Related to Each Alternative Route

Based on the landuse map, the harvest areas for each related area of alternative route

are estimated as below:
Route A : 37,583 (ha.)
Route B @ 66,243 (ha.)
Route C 73,248 (ha.)

(6) Estimated Incremental Yield Volumes Related to Each Alternative Route

Applying the deviation of yield rate previously mentioned for the above harvest

areas, the incremental future yield volumes are estimated as below:



1997 2010

Rome A : 15‘033 48,860 (tons) - -
Route B : 26,497 86,116
Route C  : 29299 95222

For the convenience of calculation of monetary basis, the above incremental
agricultural yield volumes are converted to the incremental yield volumes in terms of

rice by using the marketable conversion rate of 0.58:

1997 . 2010

Route A 8,719 28,339 (tons) |
Route B : 15,368 49,947
Route C 16,994 55,229

(7) Estimated Incrémental Yield Values Related 10 Each Alternative Route

The farm gate prices of rice are assumed to be Rp. 483 per Kg in 1997 and Rp. 632
per Kg in 2010. L : :

As a result, the incremental yield values (= indirect development benefit) related to

each alternative route are estimated as below:

1997 2010
Route A : Values : 4214 17,910
Route B : Values : 7,42-8 31,567
Route C : Values : 8213 34,905

:(million Rp.)
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Appendix A-7.2  Economic Comparison of Route TA,7B and 7C

{Million Rp.)
Route 7A Route 78 Route 7C
{A) Project Costs (Initial Investment)
{1992 price)
(A-1) Financial Costs
a) Initial Cost
Construction, Enginnering, & etc 68,761 78,555 82,928
Land Acquisition 37,991 35,883 38,1114
Total 106,752 114,638 121,039
b) Whole including Maint. 266,200 270,418] 247,896
{A-2) Economic Gostls
a} Initial Cost .
Construction, Enginnering, & etc 62,510 71,595
Land Acquisition 37,991 35,883
Total e 100,501 107,478
b) Whols including Mainl. o 245.454 249,097
(B) Direcl Economic Benefit {1992 price) .
1097 VOC Saving 7,423 7,387 7,470
Time Saving 713 864 842
Total 8,136 8,251 8,312
2010 VOC Saving 43,089 49,342 51,3582
Time Saving - 5,380 7.569 7.693
Total 48,469 56,912 59,045
(C} Indirect Economic Bengfit (1982 price)
1997 4,214 7.428 8,213
2010 '17,910 31,567 34,905
{D} Fresent Value discounted at 15% -
(D-1) Whole Costs including Maint. 79,459 488,241 99,751
{D-2) Direct Benefit 112,163 128.670 132,915
{D-3) Indirect Benefit 41,871 73,800 81,603
(E} Economic Efficiency (Direct Benefit)
B : i8.8% 18.3% 18.4%
NPV.at discount rate of 15% 32,704 30,430 33,165
B/C at discount rate of 15% 1.4 1:3 1.3
(F) Economic Efficiency {Indirect Benefit)
EiRR 8.5% 11.3% 12.5%
NPY at discount rate of 15% -37,589 -24,441 -18.148
B/C at discount rate of 15% 0.5 0.8 0.8
(@) Economic Efficiency (Total ol Direct and Indirect Benefits)
EIRR ' 23.0% 25.1% 25.4%
NPV at discount rate of 15% 74,574 104,231 114,768
BIC at discount rate of 15% 1.9 2.1 2.1

Note:
NPV : Net Presen! Value
B/C : Benefit Cost Ralio

EIfiR : Economic Internal Rate of Return
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Appendix A-7.4 Estimation of Indirect Economic lnipact
of the East Coast Highway

In order to evaluate indirect economic impacts of the East Coast Highway, and effect of the
reduced access time to the national development centers of Medan and Palembang is
considered to enhance the economic productivity of the regions.

A model equation, therefore, is established to explain the relationship between the access
time and the econormic productivity as shown below:

LyYi=algT| +bLyTy 4 ¢

where, o
Yy Per capita GRDP .
T o Travel (access) time to Medan city
Ta : Travel (access) time to Palembang city
abec @ Parameters

The parameters, a and b, attached to the respective variables of Ty and T2 imply elasticity

that reflects a percentage change in productivity by that in travel time (reduced access time).

Because, the elasticity () is defined as follows:

B AYl ATI oY g Yy
el—IIY‘ / T om v =4
AY} ATz AR O
Cz= Yi!f T2 aTz/T2 =b

Accordingly, a unit of reduced access time (aT) will bring about the increase in productivity
(aYy=a*Y/Ty).

Per capita GRDP of the Sumatra provinces were obtained from the statistical data, and travel
time between the national development center (Medan or Palembang) and the respective
provfnciai capitals were based on the present road network and conditions. Using these data,
the model equation was established as follows:
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LnY]= 15.03104 - 0.57003 LTy - 0.13598 LTy (R2 = 0.90)

where,
Y} = . Per Capita GRDP of Province 1 (Rp. 1,000 at 1983 constant
. N prlcc) _ e :
T = Travel tlme to Mcdan from Capltdl cu:y of Pxovmcc 1 (hOllI)
T = Travel time t0 Palembang from capital city of Province 1 (hou:)

The parameters were estimated to be negative values for a and b, and positive value for c.
This means that the reduction of travel time to Medan and Pdlembang brmgs about an

increase in the per capita GRDP of Provmce 1.

Consequently, the whole completion of the East Coast Highway in 2005 is estimated to
contribute to the Sumatra S GRDP mcrease in 2010 by 554 027 mllhon Rup}dh at 1992 price

in terms of added value basis.
Also for 1997, estimation of the contribution amount was made as below:

- Assuming the partial development of Section 6 and 7 (Baka'uh'uni - Palembang).in
- 1997 based on the staged construction schedule, travel times (T1 and T2) for 1997

were estimated.

- Then, the staged construction of the East Coast Highway in 1997 is estimated to
contribute to Sumatra's GRDP increase in 1997 by 14, 410 million Rupiah at 1992

price in terms of added value basis.
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Appendix 'A-8.1 - Economic Analysis for Pre-Feasibility
Study Section
(Million Rp.)
Section 4 Section 6 Section 7
(M) Project Costs ' (Initial Investment)
(1992 price)’
{A-1) Financial Costs
a) Initial Cost o
Construction, Enginnering, & etc 106,754 76,525 87,129
Land Acquisition 20,008 13,746 38,066
e TOMBL e 128,782] 00271) 125,195
b) Whole including Maint. 297,944 213,119 252,052
(A-2) Economic Costs
ay Initial Cost _
Construction, Enginnering, & elc 97,049 69,568 79,208
Land Acquisition 20,008 13,746 38,066
o 01 e JAT:087)  83,814] 117,274
b) Whole including Maint. T Tareere] T 194,904 232,599
(8} Direct Economic Beneiit (1992 price)
1997 VOC Saving 5,124 9,871 7.470
Time Saving 730 807 842
Total- 5,854 10,678 8,312
12010 VOC Saving 27,562 40,111 51,352
Time Saving 3,971 3,797 7,693
Total 31,534 43,908 59,045
{C)Y Present Value discounted at 15%
{C-1) Whole Costs including Maint. 94,603 67,659 102,621
(C-2) Direct Benefit 74,278 109,304 132,916
{D} Economic Efficiency {Direct Benefit)
ER . : 12.5% 20.9% 18.0%
NPV at discount rate of 15% -20.325 41,646 30,295
B/C at discount rate of 15% 0.8 1.6 1.3

: Economic Internal Rate of Return

Note: EIRR
NPV . Net Present Value
BIC . Benelit Cost Ratio
Section 7 : Roule 7C
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Appendix A-2.1  Analysis Data of Soil Investigation

Table 1 Soil Section and Invariable Soil Value for Design. -

EXAMINED LOCATION STA. WAY MESUS! BRIDGE

x 1 COHE SION MODULUSITHE RATE

i- [DIVISION [THCKNE >TH OfN-VALUE WETUNIT|OF THE OF OF YIELD

L loF soiL |oF so NTRAL| [WEIGHT INITIAL.  [DEFOR - |STRENGTH| STRESS

o H ATUM T mngmon MAé'tON INCREASE| Py .| REMARK

3 a BO ‘ 2
{m) tin) {m) {(t/m )”/ma) (“.mZ) m {t/m=}
_ : | . : LOO

.00 Acl 1,00 0.50 ) 1.400 0.6 8.3 0.3 240 | g
ool Ac2 | 9.00 | s.50 0 c.a00| os | 83 03 | 2.40
15.00] As i 500 | 12.50 | 9~37 | 0.800 - e - — ¢ = 30°
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CALCULATION OF INITIAL PRESSURE
SOIL SOIL  THICKNESS WET UNIT CALCULATION OF INITIAL PRESSURE ~ INITIAL
No. OF SOIL  WEIGHT : PRESSURE

1 Al 1.0000 © 1.400  0.000+40.5( 0.000 = 0.000 + 1.080 = 1.400) 0.700
2 he2 9.000  0.400  0.700+0.5( 1.000 x 1.400 + 9.000 * 0.400)  3.200

INTENSITY OF DISTRIBUTED LOAD q=H/rt= 2.00% 1.800 3.60

SOIL SOIL OEPTHFRQM a2 W/Z I 0P Po  PosDP

No. CENTRAL a= 2.000 b= £.500
SOIL - STRUTA
1 Al 0.500 £.000 9.000 0.500 3.600 0.700 4.300

2 AZ 5.500 0.364 0.818 0.407 2.933 3.200 6.133

SUBSIDED VALUE FOR COVSULIGATIU\ A\D COEFFICIENT OF CONSGLIDATTION

SOIL SOIL THICKNESS Po o PO‘DP e0 el Se DP!Z . PotDP/2 (v

No. OF SOIL .
1 Al 1.0600 0.7000 3.6000 4.3000 2.3850 2.115C 0.0798 1.80G60 2.5000 44
2 A2 9.0000 3.2000 2.9332 6.1332 2.1806 2.0150 0.4670 1.4666 4.6666 36

TYPICAL COEFFICIENT OF CONSOLIDATICN AND DISTANCE OF DRAINAGE

SOIL  S0IL  THICKNESS Cy ov’ H  CONDITION  DISTANCE
No OF SOIL ' ' OF OF
DRAINAGE  DRAIMAGE
[ Act  100.00 &.00 .00 1094.99 2Side 547.49
2 A2 900.60 36.00

SUBSIDED TIME FOR CONSOLIDATION BY HOMENTARY EMBANKMENT

Y i0.00 20.00 30.00 40.00 50.00 e0.00 ?U.GG 80.00 90.00 95.00 100.00
Tv 0.008 0.031 0.07 0.126 0.196 0.287 0.463 0.567 0.848 1.130 infinite

EXPRESSION t=Tv.d"2/C'v=Tv. S47.49%/ 44.00=6812.49

t (days)  54.50 211.19 483.69 858.37 1335.25 1955.18 2745.43 3862.68 5??6 9% 7696.11
Sc.Ufem)  5.47 10.95 16.40 21.87 27.3% 32.80 38.27 43.74 49.21 5194 Sh.6T

*APPENDIX |
CALCULATION OF CONVERTIBLE SOIL THICKNESS

100.00 #SORC 4600/ 46.00) + 900.00 %SIRC 46.00 / 36.00)
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CALCULATION OF INITIAL PRESSURE
SOIL SOIL  THICKNESS WET NIT CALCULATION OF INITIAL PRESSURE  INITIAL
No. OF SOIL  WEIGHT PRESSURE

T Al 1.000 1.400 . 0.00040.5( 0.000 * 0.000 + 1,000 = 1.400} 0.700
2 hAc2 9.000  0.400 0.700+0.5( 1.000 = 1.400 + 9.000 = 0.400)  3.200

INTENSITY OF DISTRIBUTED LOAD g=H/rt= 3.00% 1.800 5.40

SOIL SOIL DEPTH FROM all b/z I op Po  PotdP

No. CENTRAL ~ a= 3.000 b= 4.500

S0IL STRUTA
1 Acl (¢.500 6.000 9,000 0.500 5.400 0.700 6.100
2 A2 5.500 0.545 0.818 0.419 4.526 3.200 7.72%

SUBSIDED VALUE FOR CONSOLICATION AND COEFFICIENT OF CONSOLIDATTION

SOIL SOIL THICKNESS Po D> PP e e ¢ DP2 PotP/2 Oy
No.  OF SOIL- |

T Acl 1,000 0.7000 5.4000 6.1000 2.3850 2.0150 0.1093 2.7000 3.4000 40
2 A2 9.0000 3.2000 4.5259 7.7259 2.1800 1.2400 0.6792 2.2609 5.4629 35

TYPICAL COEFFICIENT OF CONSOLIDATION AND DISTANCE OF DRAINAGE

SOIL  SOIL  THICKNESS Cv o’ B CONDITION  DISTANCE
No OF SOIL oF OF
: DRAINAGE DRAINAGE
1 Act  100.00 £0.90 40.00  1062.14  25ide 531.07
2 AcZ  900.00 35.00 :

SUBSIDED TIME FOR CONSOLIDATION BY MOMENTARY EMBANKMENT

U (%) 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 95.00 100.00
Tv 0.008 0.031 0.071 0.126 0.196 0.2867 0.403 0.567 0.848 1.130 infinite

EXPRESSION t=Tv.d"2/C’v=Tv. 531.07%/ 40.00=7050.89

t (days) . 56.41 218,58 500.61 888.41 1381.97 2023.61 2841.51 3997.85 5979.16 7967.51
Sc:l em)  7.89 1577 23.66 31.54 . 39.43 4731 55.20 63.08 70.97 7491 78.8

*APPENDIX -
CALCULATION OF CONVERTIBLE SOIL THICKNESS

100,00 =SGR(  40.00 /  4£0.60 ) + 900.00 =S0RC  40.00 / 35.00)
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CALCULATION OF INITIAL PRESSURE

SOIL SOIL  THICKNESS ET UNIT CALCULATION OF INTTIAL PRESSURE  INITIAL

No. OF SOIL  WEIGHT - _ _ g : PRESSURE
1 Al 1.000 1.400 0.000+0.5( 0.000 * ¢.000 + 1.000 # 1.400)- 0.700

2 A2 9.000  0.400  0.760#0.5( 1.000 = 1.400 + 9.000 # 0.400) 3.200

INTENSITY OF DISTRIBUTED LOAD q=H/rt= 4.00% 1.800 7.20

SOIL SOIL DEPTH FROM all b/l I bp Fao  PotDP
No. CENTRAL . a=4.000 b= 4.500 e
SOIL STRUTA : I o :
1 Acl 0.500 8.006 2.000 0.500 .7.200 40.700 7.900
2 fc2 5.500 0.727 0.818 0.428 6.170 3.200 9.379

SUBSTDED VALUE £OR CONSOLIDATION AND COEFFICIENT OF CONSOLIDATTION

SOIL "SOIL THICKNESS Po P PoP €D el So. 0P/ PotDR/2

No. OF S0IL . : : .
b Al 1.0000 0.7000 7. 2000 7.9000 2.3850 -1.9350 - 0.1329 -3.6000  4.3000

2 A2 9.0000 3.2000 6.1701 9.3701 2.1800 1.8650 - 0.8915 3.0850 - 6.2850

'TYPICAL COEFFICIENT OF CUNSULIDATION.AND DISTANCE OF ' DRAINAGE

SOIL  SOIL - THICKNESS  Cv . OV’ B CONDITION  DISTAMCE

No OF SoIL _ OF OF
DRAINAGE DRATNAGE

1 Act 100,00 37.000  37.00 105299 2Side 520,49
2 A2 900.00  33.00

SUBSIDED TIME FOR CONSOLIDATION BY MOMENTARY EMBANKMENT

Cv

3
3

U 1000 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 95.00 100.00
Tv 0.008 .03 0.071 0.126 0.19 0.287 0.403 0.57 0.8 1.130 infinite

EXPRESSION  t=Tv.d'2/C"v=Tv, 526. 4971 37.00=7491.75 "
t (days) 59.93 232.24 531.91 943.96 1468.38 2150.13 3019. 17 424? 82 6353 00 8465, 68

Sc.U (em)  10.24 20,49 30,73 40.98 51.22 6147 7TV 81.9% 9220 97. 52 102.45

$APPENDIX o ST
| CALCULATION OF CONVERTIBLE SOIL THICKHESS

100.00 4SORC 3700/ 37.007) + 900.00 xS0R( 3700 / 33.00 )
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EXAMINED ™
LOCATION. STA, e
SUBSIDED VALUE FOR CONSOLIDATION OF Sand drain |
INITIAL EMBANKMENT 1o’ AND AFTER EMBANKMENT
M em SR Uy omey LETHONE Mg
o EHAN: . dgs elg v 8= gy
Dez _ _  em . dws__ _ em - de = .13 Do = ______cm
SOIL | SOl | sf c'y ¢ o—olp = -9c days 12-4#2:12-“1‘0‘ T days
' T - Ug St, Srty i ut, st, Sriy
: :Z,v = Uty :__'_%%_,Sf TSt Sty i:!:.i:'v =Uty =~|%'c'%-sr *S1-St,
tem) | temiday) | temr | %) | tem) | temd | 4 Yo gems | e
| ,
2
3
4
5
- i
E i
8
9
10
INCREASE OF COHESION ( INITIAL EMBANKMENT )
Pt = Po + U ap |
Pt = Py. C=Co
Pt > Py C:Cofm(Ptr-Py)=Co+m_(Po+%'&P‘Py}
. Sgg'_ :SblL Co. ,I Py Fo AP 8] %@'ﬁp Pt . Pt - Py m m{PT'le) C
| (r/m%2 '(}/mz; (fm®) | t12m®r | 1% | om0 | trom®r | trom® item?y | m® |
Be=| 1 |ac1|0.60{ 2.40 | 0.700| 7.200|54.6|3.931 [4.631 | 2.231 0.3 0.669 | 1.269 Ze=
- - - . m
" 2 lac2| 0.60 | 2.40 | 3.200| 6.170]54.63.369 |6.569 4.16910.3 | 1.251 |1.851
.3 1 | | _ ] : L
fle=1 % 1Ac1{0.60| 2.40 | 0,700 5.400]57,0/3.078 {3.778 | 1.378 (0.3 | 0.413 | 1.013 [He=
s Ac2|0.60 | 2.40 | 3.200] 4.526(57.0{2.580 |5.780 | 3.380 0.3 | 1.039 |1.614 ™
= | |
e=1 7 lac1]0.60| 2.40 | 0.700{ 3.600|57.6|2.074 [2.774 | 0.374 0.3 ] 0.112 |0.712 |He=
" B [Ac2 | 0.60 | 2.40 | 3.200| 2.993[57.6|1.724 |4.924 | 2.52410.3]0.757 | 1.357 ™
9 | | . -
10




sk [NPUT DATA DUMP LIST sk o
1 2 3 4 5 6

234567893123456789012345678901234567890123456789012345678901234567390123455789@
1 TITLE Way Musuji Bridge in east coast of Sumatra HE=2m g
2  METHO 2 o : i
3 PRINT - 1 1 0 1 1.400 g
4 POINT 1 . 000 16.000 : :
§ POINT 2 27.000 15.000
6 POINT 3 30.000 17.000
7  POINT 4 50.000 17.000
8 POINT 5 50.000 15,000
9  POINT 6 30.000 . 15.000

10 POINT 7 . 000" 14.000
11 POINT 8 27.000 14.000
12  POINT 9 30.000  14.000
13 POINT 10 50.000 14.000.
14 POINT 11 . 000 5.000
15 POINT 12 27.000 5.000
16 POINT 13 30.000 5.000
17 POINT 14 50.000 5.000
18 POINT 15 .000 .000
19  POINT 16 50.000 . 000
20 BLOCK 1 2 3 4 5 6
21 BLOCK 2 1 2 8 7
22 BLOCK 3 2 6 9 8
23 BLOCK 4 6 5 10 9
24 BLOCK 5 7 8 12 11
25 BLOCK 6 8 9 13 12
26 BLOCK 7 9 10 14 13 .
27 BLOCK 8 11 12 13 14 16 15 : _
28 NATUR 1 1.800 1.900 .000 . .000 2.000 10.000
29 NATUR 2 1.400 - 1.500 . 000 . 000 .600 L 000
30 NATUR . 3 1.400 1.500 .000 U000 ' .656 . 000
31 . NATUR 4  1.400 1.500 .000 . 000 .712 . 0003
32 ° NATUR 5 1.400 1.500 000 . 000 .600 . 0003
33 NATUR 6 1..400 1.500 .000 .000 - .979 . 0003
34 NATUR 7 1.400 1.500 .000 . 000 1.357 . 000§
35 NATUR 8 1.800 1.900 . 000 000 .000 30. 000§
36 WATER 2 .000  14.000 50.000 14.000 - 1
37 VOIDP 1.000 .
38 CIRCL 25.000 31.000 2.000 0 ~ .500
39 18.000 24.000 2,000 . 0 2.000
40 : 12.000 2.000  2.000 1.
41 END : . '

1 2 3 4 5. T g - 7

234567893123456789012345673901234567890123456789012345678901234567890123456789%!
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Way Muéuji'Bridge in east coast of Sumaira E=2m

Skl MINIMUM SAFTY FACTOR DETAIL LIST %t

RESISTING SLIDING SAFTY

X Y R MOMENT MOMENT FACTOR
25.00  24.00 18.00 685.56 443,93 1.544
22.00 16.00 577.20 371.60 1.553

20.00 14.00 474.54 300.11 1.581

18.00 12.00 373.21 228.08 1.636

27.00 24.00 18.00 711.99 461,86 1.542
22.00 16.00 595.99 389.98 1.528

20.00 14.00 494,97 317.87 1.557

18.00 8.00 167.30 102.07 1.639

29.00 24.00 18.00 738.17 465.58 1.586
' 22.00 16.00 619.13 393.93 1.572
20.00 14.00 515.04 321.35 1.603

18.00 10.00 285.72 170.63 1.675

31.00 24.00 18.00 764.43 454.86 1.681
22.00 16.00 654.00 383.03 1.708

20.00 14.00 535.22 310.80 1.722

18.00 12.00 438.72 238.91 1.836

Way Musuji Bridge in east coast of Sumatra HE=2m

wxksk MINIMUM SAFTY FACTOR LIST s

X =  25.00 27.00 29,00 31.00
Y
24.00 1.544 1.542 1.586 1.681
( 18.00) ( 18.00) ¢ 18.00) C 18,00)
22,00 . 1.553 1.528 1.572 1.708
€ 16.00) ¢ 16.00) ¢ 16.00) ( 16.00)
20,00 1.581 1.587 1.603 1.722
( 14.00) ( 14.00) ( 14.00) ¢ 14.00)
18.00 1.636 1.639 1.675 1.836
C 12.00) ¢ 8.00) ( 10.00) ( 12.00)
" MINIMUM SAFTY FACTOR = 1.528
XC = 27.00 RESTISTING MOMENT = 595.99
YC = 22,00 SLIDING MOMENT = 389.908
R = 16.00
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Z0

m

X Y R F5 MR M5
(M) LK M) (T} (T.04.0%
1] =Fon | mweo | 1600 1.528 5a5.80 389,90
+ TOIL CONGITION & SEISHIC COEFFICIENT :
GARMAT | GAMKAE [Gediiea | PHA oo K Y0 KH Ky
R DRI R (e R (/M5 - IM)
1] 1.80C ] 1.900 1000 3 2.000 ] Q000 (Y]
21 1400 t 500 Q.00 | 0,800 | 0.000 o0
3 1400 ] 1.800 000 | 0,686 | 0000 [#X 5
4] 1400 1.5 000 | 0712 | 9000 fola]
B4 400 1.500 000 { 060D | 0000 0.0
5| L4oo | 1.ea0 | .00 | 0979 | 0000 0.0
7I 1450 | 1.600 o007 | 1.457 | 000 Yl
Bl 1.BAQ 1,208 30,00 | 2000 | Qu A0

Way Musuji Bridge

¥ Go= 00 + K (O-¥)

in aubt cogat of Sumotra  HE=2m

b
i 134 14 139 14 -
L_' 155 1h ﬁ-un
_ /;_. »r.ih e,
5 i} T o b/;( T
L - 144 A1AZ o184 ina
- - fﬂi
i , L - a )
| 7 z [ g 3212 ?}‘
- B> @ S
: h‘\‘“x . . ‘F‘J‘,.a-f'
i “-«._b_,__‘_“qw'__,ﬂ-_.l.r
i 11 : . Jr2 iz
i B
[ 15 '
...... s ). ST | : NP NP NP
o 10 20 30 9
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4k INPUT DATA DUMP LIST #%x%
1 2 3 4 b 6 7

: 8 . i °
5214567890123456789012345678901234567890123456789012345678901234567890}23456?8901

1 TITLE Way Musuji Bridge in east coast of Sumatra HE=3m
2  METHO 2 _ .
3  PRINT 1 AR | 0 1 1.400
4  POINT 1 L 000 15.000
5 POINT 2 27.000 15.000
6 POINT 3 31.500 - 18.000
7 POINT 4 60,000 18.000
8 POINT 5 60,000 15.000
: 9 POINT = 6 31.500 15.000
£ 10 POINT 7 . 000 14.000
: 11  POINT 8 - 27.000 14.000
12  POINT 9 31.500 14.000
13 POINT 10 60.000 14.000
14. POINT 11 .. 000 5.000
15 POINT 12 27.000 . 5.000
16 POINT 13  31.500 5.000
17 POINT 14 60.000 5.000
18 POINT 15 . 000 - .000
19 POINT 16 60.000 .000
20 - BLOCK 1 2 3 4 5 6
21 BLOCK 2 1 2 8 7
22 - BLOCK 3 2 6 9 8
23 BLOCK 4 6 510 9
24 BLOCK 5 7 812 11
25 BLOCK 6 8 9 13 12
26 BLOCK 7 9 10 14 13
27 BLOCK 8§ 11 12 13 14 16 15 ,
28 NATUR 1 1.800 1.900 .000 7 .000 2.000 10.000
29 NATUR 2 1.400 - 1.500 .000 L 000 .600 . 000
30 NATUR 3 1.400 1.500 L 000 . 000 .806 . 000
31 NATUR 4 1.400 1.500 .000 . 000 1.013 .000
32 NATUR 5 1.400 1.500 .000 . 000 . 600 .000
33 NATUR 6 1.400 1.500 .000 .000 1.107 . 000
34 NATUR 7 1.400 1.500 . 000 . 000 1.614 . 000
35 NATUR 8 © 1.800 - 1.9800 . 000 . 000 . 000 30.000
36 WATER 2 - .000 14,000  60.000 14.000
37 VOIDP 1.000 :
38 CIRCL 24,000 30.000 2.000 0 .500
39 21.000 27.000 2.000 0 2.000
40 12.000 2.000 2.000 1
41 END ' '
‘ 1 2 3 4 5 6 7
f23456789212345673901234567890123456789012345678901234557890123456789012345678901
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Way Musuji Bridge in east coast of Sumatra HE=3m
sk MINIMUM SAFTY FACTOR DETAIL LIST ssiokcok
RESTSTING ' SLIDING SAFTY |

X ¥ R MOMENT MOMENT FACTOR
24.00 27.00 21.00 965.95 812.12 1.189
25.00 19.00 827.44 - 698.80 1.184

23.00  17.00 705. 83 585.17 1.206

. 21.00 15.00 578.57 © 471.87 1.226

26.00 27.00 21.00 = '1008.08 . 857.64 1.175
25.00 19.00 865.76 744.10 1.164

23.00 17.00 740.44 631.35 - 1.173

21.00 15.00 615.50 518.22 1.188

28.00 27.00 21.00 1049.55 882.04 1.190
25.00 19.00 915.00 ' 768.75 1.190

23.00 17.00 774.13 655.70 1.181

21.00 15.00 . 645.25 542.18 1.190

30.00 27.00 21.00 1103.08 . 885.20 1.246
25.00 19.00 952. 31 771.68 1.234.

23.00 17.00 802.50 = 657.73 . 1.220

21.00 15.00 674.60 544.03 . 1.240

Way Musuji Bridge in east coast of Sumatra HE=3m

xxsks MINIMUM SAFTY FACTOR LIST sokisks

, X = 24,00 26.00  28.00 - 30.00
Y : '
27.00 . 1.189 1.175 1.190 . - 1.246
( 21.00) ¢ 21.000 (. 21.00) ( 21.00)
25.00 1.184 1.164 1.190  1.234
(- 19.00) ¢ 19.00> ( 19.,00) ¢  19.00)
23.00 1.206 1.173  1.181 ' 1.220
_ ( 17.00) ¢ 17.00) { 17.00) (. 17.00)
21.00 1.226 1.188 1.190 - 1.240
( 15.00) ¢ 15.00) ¢ 15.00) { 15.00)
MINIMUM SAFTY FACTOR = 1.164 L
XC = 26.00 RESISTING MOMENT = 865.76
YC = 25.00 SLIDING MOMENT = 744.10
R = 19.00 :
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ok INPUT- DATA DUMP LIST k%
1 2 3 4 5 6 7
81234567890123456789012345678901234567800123456789012345678901234567890
234567890 _ _ _
! TITLE Way Musuji Bridge in cast coast of Sumatra HE=4m
2 METHO ' 2 e -
3 PRINT ' 1 1 0 1 1.400
4  POINT 1 . 000 15.000 : ' |
5 POINT 2 27.000 15.000
6 POINT 3 33.000 19.000
7 POINT 4 60.000 - 19.000
8 POINT 5  60.000 15.000.
9  POINT 6 33.000  15.000
10 POINT 7 - .000 .- 14.000
11 POINT 8  27.000 - 14.000
12 POINT 9 33.000 14.000°
13 POINT 10 60.000 14.000
14 POINT 11 . 000 5.000
15 POINT 12 27.000 5.000
16 POINT 13 33.000 5.000
17 POINT 14 60.000 5.000
18 POINT 15 . 000 . 000
19 POINT 16 60.000 . 000
20 BLOCK 1 2 3 4 5 6:
21 BLOCK 2 1 2 8 7
22 BLOCK 3 2 6 9 8
23  BLOCK 4 6 510 9
24 BLOCK 5 7 8 12 11
25 BLOCK 6 8 9 13 12
26 BLOCK 7 910 14 13
27 BLOCK 8 11 12 13 1416 15 Fo
28 NATUR 1 1.800° 1.900 . 000 .000 2.000 10.000
29 NATUR 2 1.400 1.500 . 000 . 000 ;600 . 000
30 NATUR 3 1.400 1.500 . 000 . 000 .935 . 000
31 NATUR 4 1.400 1.500 .000 . 000 1.269 . 000
32 NATUR 5 1.400 1.500° . 000 .000 600 . 000
33 "~ NATUR 6 1.400 1.500 000 000 1.226 . 000
34 NATUR 7 1.400 1.500 . 000 1.000 1.851 . 000
35 NATUR 8 1.800 = 1.900 - .000. . 000 . . 000 30. 000
36 WATER 2 000 14.000 . 60,000 14.000 :
37 VOIDP 1.000 _ : j _
38 CIRCL 24,000 30,000 - 2.000 0 V500
-39 20.000 26.000 2.000 0 2.000
40 12.000 2.000 2.000 1
41  END ' o ' T -
1 2 3 4 5 6 T

23456789'§1234567‘89012345678_90123456789_:_01234567890,123456789012345678901234567890
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Way Musuji Bridge_in east coast of Sumaira HE=4m

gk MINIMUM SAFTY FACTOR DETAIL LIST sk

RESISTING SLIDING SAFTY

X ¥ R MOMENT MOMENT FACTOR
24.00 26.00 26.00 . 993.39 1003.28 . 990
24,00 18.00 841.35 844.51 .996

22.00 16.00 706,14 686.47 1.029

20,00 14.00 573.49 . 527.03 1.086

26.00 26.00 20,00 1045, 41 1075.36 .972
: - 24.00 18.00 . 888.79 916.70 .970
22.00 - 16.00 749.12 758.59 .988

_ 20.00 14.00 612.26 600.26 1.020
28.00 26.00 20.00 1096.22 1118.61 .980
24.00 18.00 944 .36 960.05 .984

22,00 16.00 790. 40 801.87 .986

20.00 14,00 648.84 643.71 1.008

30.00 26.00 20.00 1146.47 1133.03 1.012
24.00 18.00 989.73 974.53 1.016

22.00 16.00 830.92 816.30 1.018

20.00 14.00 693.37 - 658.26 '1.053

Way Musuji Bridge in ecast coast of Sumatra HE=4m

®gkkdkx MINIMUM SAFTY FACTOR LIST sokseadok

| X = 24.00- - 26.00 28.00 30.00
Y | .
26.00 . .990 .972 . 980 1.012
( 20.00) ( 20.00) C 20.00) ( 20,00
24.00 .996 .970 .984 1.016
( 18.00) ¢ 18.00) ¢ 18.00) ( 18.00)
22,00 1.029 .88 .986 1.018
( 16.00) ¢ 16.00) ( 16.00) ¢ 16.00)
20.00 1.086 1,020 1.008 1.053
¢ 14.00) ( 14.00) ( 14.00) ¢ 14.00)
MINIMUM SAFTY FACTOR = L1970
XC = 26.00 RESISTING MOMENT = 888.79
YO = 24.00 SLIDING MOMENT = 916.70
R = 18.00

A



X k] [ F5 MJF}N- . M5
(M} {M3 {43 ) (T.MANY (T.MM}
1| zs.on 24.00 10,00 G870 BEE.7H §16.70
2 SOIL DONDITION & SEISMIC COEFFICIENT
GOMMAT [ GAMMAS (GakMA | FHM co K Y KH KV
ORI DR Vi AL {MY
1} 1.BQG | 1 &0 10,00 | 24000 | 9000 LR
1400 | 1.600 G0 | 0BG | 9000 ;.0
3l 1400 1 1500 000 | 0835 | 0.000 [PY3]
4] 1,400 1 150 ood | 126881 G000 nu
B 1,400 | 1,500 000 | 0600 1 HOK .0
g1 t.400 | 1.500 000 | 1.226 | 0000 G.0
7] 1.400 | .50 .00 | 1.85t | 000D .0
A 1,808 1 180G § . o0 | a9 | 4000 o0
* G = 00 + K Oo-Y) '

Way Musuji Bridga in east coost of Sumotra HE-4m
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i 6se oy 9S8 101
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#%% INPUT DATA DUMP LIST sk
1 2 3 4 5 ' 6 7

234567892123456789012u45078901234&6789012?456789012 4567890123406789012345678901

1 TITLE Way Mesuji Bridge in east coast of Sumatra HE=4m C.Weight
2 METHO 2 : _

3 PRINT 1 1 0 1 1.400
4 POINT 1 . 000 15.000

5 POINT 2 22.000 15.000

6 POINT 3 25.000 17.000

7 POINT 4 30.000 17,000

8§ POINT 5 33.000. 19.000

9 POINT 6 60.000 19.000

10 POINT 7 60.000 15.000

11 POINT 8 33.000 15.000

12 POINT 9 - .000 14.000
13 POINT 10 22.000 14.000
14 ~POINT 11 33.000 14.000
15 POINT 12 60.000 14.000
16. POINT 13 .000 '5.000
17 POINT 14 22.000 5,000
18 POINT 15 33.000 5,000
19 POINT 16 60. 000 5.000
20 POINT 17 . 000 .000
21 .POINT 18 60.000 .000
22 BLOCK 1 2 3 4.5 6 7 8
23 BLOCK 2 1 210 9
24 BLOCK 3 2 811 10
25  BLOCK 4 8 712 11
26 BLOCK 5 9 10 14 18
27 BLOCK 6 10 11 15 14
28 BLOCK 7 11 12 16 15
29 BLOCK 8 13 14 15 16 18 17
30 NATUR 1 1.800 1.900 . 000 .000 2.000 10.000
31 NATUR 2 1.400 1.500 .000 .000 .600 . 000
32 NATUR 3 1.400 1.500 . . 000 .000 ,935 .000
33 NATUR 4 11.400 1.500 .000 . .000 1.269 . 000
34 NATUR 5 1.400 1.500 .000 - .000 .600 . 000
35 NATUR 6 1.400 1.500 - .000 .000 1,226 .000
36 NATUR 7 1.400 1.500 .000 ,000 1.851 .000
37 NATUR -8 © 1.800 1.900 .000 .000 . 000 30.000
38 WATER 2 . 000 14.000 60.000 14.000
39 VOIDP 1.000
40 CIRCL 24.000 30.000 2.000 0 .. 500
41 20.000 26.000 2.000 0 2.000
42 12.000 2.000 - 2,000 1
43 . END S ' : : :
2 1 2 3 4 5 6 7

23456789012345678901&345678901234567890123456789012?4557890123406789012345678901
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Way Mesuji Bridge in east coast of Sumatra HE=4m C.Weight
sk MINIMUM SAFTY FACTOR DETAIL LIST sorsss -
RESISTING ' SLIDING 'SAFTY

X Y R MOMENT - MOMENT FACTOR
24.00 26.00 20.00 1066.17 1039.28 1.016
24.00 18.00 897.89 880.51 1.020
22.00 16.60 7H6G.45 722,47 1.047
20.00 . 14.00 617.58 - 563.93 1.095
26.00 26.00 20.00 1108.35 . 1075.36 1.031
24.00 18.00 945.51 '916.70 1.031
22.00 S 16.00 799.63 . 758.569 -1.054
20.00 -14.00 656.58 .- 600,26 1.094
28.00 26.00 20,00 1159.99 1082.61 1.071
"24.00 18.00 1002.02 924.06 1.084
22.00 16.00 841.98 765.87 - 1,089
20.00 14.00 694.42 - 607.71 . 1.143
30.00 26.00 20.00 1211.81 11061.03 S 1.142
24.00 18.00 1049:18 ©902.53 1.162
.22.00 16.00 884.60 744,30 1.188
1:

20.00 14.00 741.50 - - 586.26 .2657

Way Mesuji Bridge in east coast of Sumatra HE=4m C.Weight

skoktk MINIMUM SAFTY FACTOR LIST sk

X =  24.00 26.00 28.00 30.00
Y . o
26.00 1.016 C1.031 1. 071 1.142
{ 20.00) ( 20.00) ( 20.00) ¢ 20.00)
24.00 ¢ 18:889 ¢ 14:88F ¢ 1493 1.162
_ 0) ¢ 18.00)
22.00 1.047 1.054 1.099 1.188
¢ 16.00) ¢ 16.00) ¢ 16.00) ( 16.00)
20.00 1.095 . 1.094 1.143 1.265
( 14.00) ¢ 14.00) ( 14.00) ¢ 14.00)
MINIMUM SAFTY FACTOR = 1.016
XC = 24, 00 RESISTING MOMENT =  1056.17
YC = 26.00 SLIDING MOMENT =  1039.28
R = 20.00
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X Y R F8 MR 11
(M} (M3 M (T.M/My (T-M/ M)
1 24.00 2600 2030 1.016 105617 103808
+ SOIL DONDTION & SEISMIC CREFFICIENT
GAMMAT | GaRMAS | GAMMA FHA) ci K YO KH K\
AT AT HTAMY LV, . (M)
1 1,BD0 | 1,800 10,00 | 2,000 | Q000 .0
2 1.400 | 1800 Q.00 | 0.BO0 | 0000 G0
J{ 1.400 ;| 1.500 D03 | 0838 | 0000 Q.0
41 1,400 | {500 0.0 1,268 | Q.000 0.0
Bl 140G | 1500 0.00 | 0.6 | 003 [+ Xa)
6] 1400 1300 .00 1.226 | 0040 c.0
71 1,400 1.500 .00 1.BE1 Q.00 0.0
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Appendix A-9.2  Road Inventory (1990)

am“Mu-ﬂﬂ—-“uﬁlﬂﬂl——aﬂ—_-pn—.M“——B_mﬂ-lﬂ-—-a—ﬁ.wwm-—-nummn“ﬂ.u—_n‘—“;—whhﬂmlﬂm———

Link No. KM Post Cross section (m}) surface IRI

-w-mu‘u—:ﬂ-ﬂ—--un--ﬂ---u--—“ﬁ.ﬂ—_n-—_

_—_-w.-nu——-a—a—-mn——m——m.._—am———u—-.......-.....—-..-—-—.——-u.-n-—-——-———.w.-—.u.—_q“.......-..—--m—

15090-1 PLG 72-80 4.5 1.5 7.5 - Penetra- 8.0
(8) _ tion Ma-
‘ cadam
1590-2 PLG 80-175 3.0 2.0 7.0 Butas; 9.2
(93) - , - Penetra-
: tion Ma-
cadam
17062-1 TBL119-183 3.0 . 2.5 8.0 Telford/ 11.4
(64) : e Penetra-
' ' -tion Ma-
cadam
17062-2 TBL183-201 3.0 2.5 8.0 Telford 12.1
(18) .

.;_-,-—--.--—._-..n_u_—-___mm—————-—--_un-.-_._.—_..——-.—.———.—.——.....—-.-.——-—--—-.—....—-4-.-.

Appendix A-9.3  Road Inventory (1992)

e e s o o P e o o e P AL S o A e 7 e S B A e o S ¥ 4 . e o e o o e e e £ o e e

Link No. KM Post Cross Section (m) Surface Completed
{Length carria- Should- Road Type Materi- Year
‘KM) - ge way er Bed al
15090-1 PLG72-80 4.5 1.5 7.5 T HRS 1992
(8)
15090-2 PLG80-105 6.0 2.0 10.0 II  AC 1991
(23) -
PLE105-175 (4.5) (1.0) 6.5 III (AC) 1993
(70)
17062~-1 TLB
119-143 4.5 1.0 6.5 III AC 1992
(24) ‘ '
TLB _ . ' . .
143-160 (4.5) - (1.0} 6.5 III (AC) 1993
(17) '
TLB : :
160-183 4.5 . 1.0 6.5 TIIT AC 1292 .
(23) :
TLB o o o .
17062-2 183-201 (4.5) (1.0)" 6.5 III AC 1993
(18)

it e S i Y vy ke A S R TS o S e e W e T e A A S SN S e oy e R G O T e SR M WD o YR G S PN O LS M SN T A R O

Total  (183)

Note : * These road-sections are under betterment
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Appendix A-9.4  Bridge Inventory

In all there are 53 bridges (including those under
construction) the study road. They are classified
according to size, type, year built, and length in
Table (A) through Table (D).

Table (A) Number of Bridges by Carriageway Width

Road Section < 4,5 m 6.0 m Total
Kayuagung - Prov Border - o+ (a) 9+ (9)
‘Menggala - Prov Border 2 2ok () 34+ (1)
rotar > 1+ (10) a3 ¢ (10)

Table (B) © number of Bridges by Type

Road Section Reinforced Steel Girder Steel Total

Concrete .. ) -Truss
Kayuagung - & + (9) - 3 9 4+ (9)
Prov Border ° . .
Menggala - 25 + (1) S 7 2 34 + (1)
Prov Border .
Total 31 + {10) 7 5 43 + (10)

Table (C) Number of Bridges by Length

Road Section <i9m ‘20 - 49m 50 - 99m 100 - 130m "Total

Kayuagung - 4 + (7) 2 + (2) 2 1 9 + (9)
Prov Border :

Menggala - 31+ (1) 1 - 2 34 + (1)
Prov Border o :

Tabk:(D) Number of Bridges by Year of Construction

Road Sectlon 1980 ~ 1989 1990 -~ 1992 Total

Kayuagung - - 9 + (9) 9+ (9)

Prov Border : B

Menggala - 5 C29 4+ (1) 34 + (1)

Prov Border

Total 5 ig + (10) 43 + (10)
Note : Number in parentheses 1ndlcate brldge under

: construction
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