Chapter 3

PAST EARTHQUAKES AND TSUNAMI IN INDONESIA

3.1

3.2

EARTHQUAKE RECORD

Sumatra area is earthquake-prone area. Epicenter locations of past
earthquake from 1973 to 2003 (30 years) are shown in Figure 3.1-1. At
the offshore of West Sumatra, there exists subduction boundary where
Indian-Australian Plate is subducting under South-East Asian Plat at a speed
of 6cm per year. Along this subduction boundary, huge earthquakes with
magnitude of more than 7.5 occurred many times in the past.

TSUNAMI RECORD

Tsunami caused by earthquake also attacked Indonesia many times as
shown in Figure 3.1-2. Many tsunamis were experienced particularly in
the east areas of Indonesia. In Aceh Province, tsunami attacked in 1967,
then after 37 years, December 26, 2004 tsunami occurred.
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Chapter 4

PROJECT ROAD DAMAGE BY TSUNAMI

4.1

4.1.1

MAGNITUDE OF DAMAGE

Number of Fatalities

Victims of Tsunami reached to about 174,000 Aceh Province people as
shown in Table 4.1-1 and Figure 4.1-1. Worst affected is the West Coast
Area, particularly Banda Aceh City where 29% of citizens were dead or
missing followed by Kab. Aceh Besar and Kab. Aceh Jaya where more than
17% of residents were victimized.

TABLE 4.1-1 NUMBER OF FATALITIES

Population No. of Dead or | % Share to

(2004) Missing Population
Kota Banda Aceh 269,091 78,417 29.1
Kab. Aceh Besar 306,718 53,136 17.3
Kab. Aceh Jaya 111,671 19,661 17.6
West | Kab. Aceh Barat 97,523 11,830 12.1
Coast | Kab. Nagan Raya 152,748 493 0.3
Area | Kab. Aceh Barat Daya 153,411 835 0.5
Kab. Aceh Selatan 167,052 6 0.004
Kab. Aceh Singkil 174,007 73 0.04
Sub-total 1,432,221 164,451 11.5
Kab. Pidic 517,452 4,646 0.9
Kab. Bireuen 350,964 1,488 0.4
Kab. Aceh Utara 395,800 2,217 0.6
East | kota Lhokeumawe 156,478 394 0.3
iorzzt Kab. Aceh timr 253,151 224 0.1
Kab. Langsa 141,138 - -
Kab. Aceh Tamiang 238,718 - -
Sub-total 2,053,701 8,969 0.4
Kab. Sabang 27,447 18 0.06
Island | Kab. Simeulue 76,629 22 0.02
Sub-total 104,076 40 0.04
Kab. Aceh Tengah 158,641 192 0.1
Kab. Bener Meriah 120,000 36 0.03
Izlfer;d Kab. Aceh Tenggara 168,034 26 0.02
Kab. Gayo Lues 67,514 27 0.04
Sub-total 514,189 281 0.04
TOTAL 4,104,187 173,741 4.2
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Figure 4.1 - 1 TSUNAMI FATALITIES IN THE PROVINCE OF
NANGGROE ACEH DARUSSALAM




4.1.2

4.2

4.2.1

4.2.2

Project Road Damages

Just after tsunami, the Public Works Office of Banda Aceh undertook the
damage survey and damages of the West Coast Road from Banda Aceh to
Meulaboh (Total Length = 247km) were identified as follows:

Road
e Impassable....ccooiiiiiiiiii 89.7 km
e Passable butdamaged.........cooiiiiiiiiiiiiiin 94.1 km
e NOdAamMAQge ..ovvueeieiiiii it ei et iieeieeeane 63.2 km
Total 247.0 km
Bridges
No. Length (m)
e Washed out or collapsed 76 2,300
¢ Damaged 7 118
e No damage (mostly outside 59 900
Tsunami affected area)
Total 142 3,318

Tsunami affected areas which were delineated based on satellite
photographs, and road/bridge damaged sections are shown in Figure 4.1-
2.

DAMAGE ANALYSIS
Factors Affecting Tsunami Damage

Following factors were selected to assess how such factors were related to
tsunami damages:

Distance from the coast line

Distance Tsunami reached

Local topography

Angle between the coast line and a road/bridge
Type of superstructure for bridge damage

Road damages were classified into 5 categories based on magnitude of
damage. Relation between magnitude of road damage and above factors
was assessed as shown in Table 4.2-1.

For bridges with bridge length over (one) similar assessment as road
damages was undertaken and shown in Table 4.2-2.

Road Damage Analysis

1) Road Damage Classification
Road damages were classified into five categories in accordance with
the magnitude of damage as shown in Table 4.2-3. The magnitude

of damage of each road section was assessed based on video tape
images taken from the helicopter.



Figure 4.1-2 TUSUNAMI AFFECTED AREA AND ROAD/BRIDGE DAMAGE




ainynaufy 1ol[eted Bo“_s_._wﬁ_““...yo ey I0~20 20~20 ebeweq ejoL 0z'e 000+10} ~ 008486

ainynopby fel[eseg] el L0~90 T0~50 efieweq wnipop or'e 008+86 ~ 00F+56

annouby [ellesed adojsAEld MoLeN 90~5'0 g0~50 sBeweq) el ) 00V+56 ~ 00V+16

eimynalify wlleed edoiSnEld MOLBN §'0~£'0 §'0~2'0 efeweg wWnipew o't 003+¥6~ 009426

adnynolBy [elEreg 18| edol5 ARy g0~5¢ 0~%0 ebeweq) fej0), s 009+Z86 ~ 00L+98

‘_g: e fuofe suny « [BpuBpISaY /aIminauBy Tejnalpuedied 1efsf SE~G E0~0% efewieqg wnipaly ol'y 00L+98 ~ 00D+E8

enynalify |eucBep et FS~1s 0F~0'G efeweq oN sz 000+28 ~ 00S+6L

BOIE PBIOONE |WELRS] Jo spisMo YBno) sessed « 1s0i04 [eleied snousjunep ~ ~ eBewnsq oN s 006+62 ~ 000+84
"EBIE PejIaye [uIeLns Jo Arepunio e} Buoje suns A3sol - aumiropby [CILICE edojgne|d Ly ~8F Iy~8F eBaweq oN 06’k 000+84 ~ QOM+EL
EIE POIOAYR WRUNRS) jo episino ybnoy) sessed .- 158104 - sHouBpINoW ~ - efeuneq oN 08’6 Q0L+EL ~ 00E+EQ
[eljuapisey AINKNAMBY 1el[eseg edojgpE;] MoLEN £0~gQ 10~ 10 pefilewgng peoy 0ge 00£+€9 ~ 000+09

aImnouty [8l[leg 181 48I[EA Mofleys po~gl 10~ 0 paBlewgng peoy 0s'h 000+09 ~ 005+85

fefuspisey I nouBy [CLTL e SL~SZ PO~0t obrlEQ Wnipsiy oz 00G+85 ~ 0OS+95

TeRMepISRM AN NoUBY |eucBelg 1814 §Z~42 aL~2 abetuey Jouiy 0S'E 005495 ~ JOU+ES

Jetjopisoy omynouBy leucBeig 1e)4 VZ~80 2'~8'0 afewsec wnpspy 062 000+£S ~ 001+05

EBIE POILoYE jLIBUNS) jo apisiho YBnoy) sessed « aunyrouBy ~ edo|s ~ ~ efewreq oN 090 00L+05 ~ 00G+6
aInrouby 19l[eed edo(g/e]d g0~T1 go~0'L ebeweq wnipely 0o’y 00G+61 ~ 00G+5F

sanynoyby [eucBeq Relrep Zl~gl 'L ~€'L ofeweq (oL 050 00G+SP ~ 000+SY

eall pojaaye jueuns) jo episine Ybnoly) sessed « ainynalBy (ejjeteg snouegunop €1~ G0 £L~8L0 absweg oN 08t} 000+5k ~ Q0Z+iE
sangnouby 1eflale. jjeuctieiq) adoig 51'0~50 SL0~80 afieweqg wnipay 052 002+1€ ~ 004+82

eamnanby |epeseg edols §'0~5'0 §'0~20 efieweg Joulp 080 00L+BE ~ 006+L2

amynopby |ojjetey adolg 5'0~8'0 Z20~¥0 efieweg wnipepy oL'i 006+.Z ~ 008+92

leluspiseyeimnalify |eucBer adojg g0~54 PO~ T effeweg Jouly oec 008492 ~ 000+5Z

oA & 9} jel|esed suni paoy unjnouBy |eucherq LETETN §Z~74 FA L] poafioigng peoy 00'S 000+9Z ~ Q00+1Z

fenuepisey ey nouby |8)eled adojgie|d 2h~90 Fa~€0 effeweq [sloL o) 000+12 ~ QUS+61

ainnouby [epeed Bujiioy-erd oL~£0 oE~ 10 efieweq Jouly €92 009461 ~ 0L0+L}

ainjjnouby 1enesRed edo|gaeld £0~0Z VRS 4] efeweq wnipapy X34 0/0+21 ~ 09L+¥]

|enuepisey [eucBer b= | or B0~S0 afaweq oN so'L Q9L+l ~0LL+EL

lefuepisey Jenapuediod Teld o EL~0E eBeweq Joully SL'0 OLL+E] ~ Q96+Z)

leguapisey lejnopliadiag ®ldifenen mojieys | {ienajpusdied) v §9~Ft efieweq fouly 96'S 096+ZL~ 000+L

[enuopisey |8jjeded ¥eld Se 4> sfieweg touly 2.3 000+L ~ 000+HD

SHenioH 15200 ol e pue | jseog oy iy | UIEHOLI0 4AL u“uehwuu_ﬁdw__mﬂ. wou ooumag | SPeweapecy zm_”_“._ ﬁwmm“%,&

SISATYNY 3OVIAVQA AVOd

(zn)i1-zvanavi




Jeruaup.|  IEBUSPISIY/eImnouEy jelieseg Aerep, molleug el 50~ 680~ 10 eBeweq |sjoL ! 000+LPT ~ D0FHEVE
fefuapisey [euoBeig yeld ZZ~0E Lo~1e eBeweq |ejoL " QOP+EFE ~ 0004242
aurnopBy felleley ®Id 0Z~9l YO~20 efieweq |meL vE 000+Z¥Z ~ 009+8E2
sueofe| pug
a5 b1} USINIS] BRIE MGLREU Bl UBnow) Sossed peor ayy .| [CAURPISRIAIMINDLGY lolieled ' FL~¥l 0~ 1o sbewieq winjpaiy Lz 008+8ET ~ 00G+9ET
sucolie] pue
o5 oyl UesMysc; bele Aoy ou YBNony 595506 FROl DU - ainynopby lelfeisd Ed Vi~ ro~c0 afewrg [20L x4 00S+9ET ~ D00+ET
suacBe] pue siealy ainynauby Plfeieg Asljep, molleyg ARl gT £0~20 pabiowqng peoy 08 000+PEZ~00 14622
suoobe| pue
60 oy} UooMOG BalE MU Bt} YBnony sessed pEa By « anynaiby fltered e E | Zi~LL Zo~E0 efieweq [eloL £e 000+52Z ~ D0 +122
SuoobE| pUB SIeA + oy teuoBeiq ejaied 2] L1~0¢ £0~60 eBelweq wnipay 2e 00£+122 ~ G00E1LT
anynolby jeuofielq Yol 0eg~ET 60~10 ebiewieq (201 A 000+€1Z ~ Q00+1LE
amnynoBy jol[ereg e eT~pL Lo~ Lo pabotligng peoy 29 000+11Z ~ DOT+P0Z
ainynouBy [eljeieg el Fr~L Lo~ PO ebauws( 8oL gy 00Z+P0Z ~ COP+851
suooBe| PUE SIAA [BISASS » eimirapBy [Bl[Esed 1l LL~gl~eL PO~ LL~SLD efiewrg wnipapy 1’68 004861 ~ 00E+551
uooBiel B PUE ESS 5L} USGAIDN BAIE MCLIBU © SUNI PEOS 3Y] « aunynouby [ellelag 1= eL~0Z slo~10 eBeweq jejo), 090 00E+6S 1 ~ 00£+861
emnouBy ellesed 'l oz~22 1o~80 ebewreqg wnipay st 00Z+3S1 ~ 00F+#G3
~SUCODE| pUe JOAD Y +
Aeq iews ouy Buce peoy »|  IEIMOPISRERImIINILEY eI 114 "Aejlep, moljeys e~ 11 go~1'0 effeweq (ejoL 0z's Q0p+PS1 ~ 0024871
eunynouby feucBerqjte|(eied ado|gfiely Vi~S0 YO~S1L0 sbeweq wnipepy 00’9 00Z+8F1 ~ 00Z+2PL
PeO) 04} puE BUI| 15800 By} UseMIa SIY [lBS + ein)|hotby teueieiq Buyjoy S0~+1 SLO~ 1L efeweq Jouy 00t 002+2h1 ~ 00Z+IbL
Pect By} pUe BU|| 1SB00 BY] UBBAEC] SIY [[BLS « samnouby feuobelq Bumey ¥i~60 Ll ~50 eBeweq wnipsy 080 00Z+LFL ~ 009+0FL
aimnopby [euoBeig edojgield 60~Z0 g0~ 10 efieweg ouN ozl 009404 ~ OOP46EL
G-n._u__._o._._md. [ellered wao_m'_—«a_n_ Z0~90 Fo~¥0 0055&0 winpay 06'L 00%+6EL ~ DOS+HIEL
emmyjnolify fauoBeiase|jereq sdojgneld 90~90 0F'0 ~S20 efieuseq Jouiw oLe 00G+AES ~ O0F+FEL
aumnapty fellered edajgaely 20 ~50 ST0~Z0 afeweq [gj0) 082 00p+PEl ~ DOSHLEL
einjnouBy lelieled edojS/IE|d Moy so~8'0 Z0~10 ebeweq wnipep % 00G+IE1 ~ 00F+8EZL
[ERuepisay RINnoUby 1eiesed 1ol g0~0¢ Lo~ 10 obBwieg 210, 61 00b+8Z1 ~ 00S+9ZL
eingnouby efeed Teld 0E~0€ Lo~£0 peBiswigng pecy 00T 00G+9EZI ~ 00S+PEL
PEOI 84} PUE BUI| 15200 UtaMYE SUIEIUNOW [BLIS sumnopBy eliRseg el oE~¥h £0~2) obeweg 2oL 00g 00S+PZL ~ 005+22)L
"SIBAIL OM} LBBANOQ POjea0| St Uoes oYLl [eRuApIseYRINInoNByY ellBsed Rejiep, mojieys el P ~6EC TE~10 paBisiugng peoy 00z 005+ ~ 005+02L
eunnouBy [euoBrige|ied 18l §Z~90 l'o~g0 afeweq [eloL 08'L 00G+0ZE ~ 00g+8) L
eninouBy JeusBeigsejeied edojgaeld g0 ~€0 §0~€0 sfewe( wnipsiy o 009+81L ~ 00+
PEOE SU} 0] Y9EaI J Up|p RUBUNS ] einjhouby 1ellesed Buioy £o~g0 €0~40 afieweg oN 00 002+81LL ~ 00L+ELL
eimynouy feleseg e €0~ 20 yo~£0 afietsed oL 0L0L | 0024ELL ~ 000460}
simnauby aliered edojgaela Lro~10 £€0~Z0 ebewe Wwnipapy 002 000+£01 ~ 000+ 1O}
sueusy 16003 wos, ben puen | jseop oy bibuy | UIPAOLIOSAL | 2ot sy | o oouerga | OPPuEapeed | ek | kot
SISATVYNY JOVINVYA YOy (2/2) L - v 3avl




jollRIed edojgneld 20 Lo IhQ peysep %MW elid teAuQ #plo B wzom.w__._..:ﬁw_m_v_. W '
eled adojsneid o ¥o PaRes JuauRngy ﬁoo%_w 9)led UOALQ 128plI9 O oh_w.-mﬁww_x 09
felieteg el g o o peysem %.mw alid usAg P19 Dd <%wv|w.w_wu3_ 8s
jollered teld e co N0 paUseAn %M alld venlid SSMIL el _,Mwmmﬂ_.cmw_ 85
IollBlect adolgnsiy v 1o N0 pauses %,...w elid uena SENAL |5S v_wmm%mz is
IolEsed el o Ko 0 payseAt h.onww siid usAuQ) s8N, (095 omhwmmr_.ﬂw A £
leucfBeiq Aeiren, v gt efieweq oN %.—ww 8l ueAuq) Jushind xog oz%Mmmmw_w "y i
jeuoBelg fojjen e e oBeweq oN %.N elld Uealia SSnIL RIS <:n"oh“mn<m sl €5
iRy Rollzn re re ebeweq o oo eiid uoAuQ JueAng xog OOV A @
folfesed Koilen oy v ebewie oN o elid uanuy SENiL 10218 sy -
JeucBeiq follep g0 zo M poaysepy Mom.mw oid ueAlg 88N, |93 wz_-mmwzmgwww_wz._ 0§
feuosiely i g zo MO patsem %Mw Slld Usa ssniL jeelg _mﬁ_m%._%wz v
(euofiejy 1l £T Vi . u%h“w_.uﬂu”mwu%w ,%% Siid Lerua 4BPID 189S zwﬂwwwv_ i
feliesed w1y Lz gl afeueg %.ww uossIeD SSNL 9315 _oﬁm%_ﬂw_z d
JeuoBeig )4 ¥4 Lo ' noo.ﬂ_m:r“_m.“wshﬂh”_a:w Muwmm ojid ueALa Rl oY “ﬁmﬂmﬂ 4
feucBex] LET 0z §0 P u%wﬁﬂﬂwﬁzw. %.nmw elld ueANa Biadet %mﬂ%w_ or
Jeucheiqy fol[ep MoIRYS oL 90 MO PoysEAr Mo‘.\.w o|id UsAlQ qe|S DN %vw &g
|eusBei Reep Vz ) N0 pRYSE Much—w 8jlct ueAlg ssnif [polg %NW_&W_.W_ i
euoBein AolleA ez ol Q) poysens %Mm el usnug ssni} 00yg %m_wn‘mk L€
a0 r_udhmu..vﬂ__.-un:u JWBUNS] _N:Onm_n._ Sheugunoly B0 aL OWMENQ oN HOOMW uossies qe1s o i 02?0%“%“34( F4
ooy Sumww.mw.“hﬂn_ﬂ. |weuns) [o]eiegd SnoUUNON FAl 3 Sl OWNENQ aN .%.N@M uossied Japlity HY PDM.M”NMH.%N&W* u oA
feljeted odojsaeld yo Y] pefieweq Awol Mooww uossien 19p41D O ._.%m_ﬂmm“.nh_wwv_ §¢
leuoBizg Aolten Lz i 0 patsem %.nw uoss(eD SSuL jeers VN orms 2 £
pileley Aojrep, molleys ]! 50 WO poyses WM ajid wenLg $9RID O n__ﬁwmm_ﬂ_vwv_ k2
JlIEg edojgfel 0l ¥o o paysem %.ww uossieq dopii o v.(m_m&m”mwﬁm e
[ojjedBg sdojsaeid 60 o O POYSEA MHM.W aild UsAliq Opd oY Ozuw_w_%_u i 8l
[ejfesed adojgfeld 90 £0 pafeweq Ayejo) %%W elld uenuq lepuiy DY vﬂw_ﬂm@mﬂ it
Tellered edajgnet g0 £0 WO pausepy %MNW alid uasuq 18p119 oY uﬁ%%mv_ 8t
foiered Aollep moleys g0 Ko abiaweg oN mc.% alid toaug =S oY oﬁ.ﬂﬂﬂz Sk
[enesed Aaj[ep molleyg #i Lo eBeuer) o ro..mw ajid ueAuQ eNng Xod m@.n..@% m__w_ s
euaBeic) ApBIS i 1z ¥ MO PoyseAr ,%Mw 9lid UoRG sSnIL 893S %mm.ﬂﬂw_ €1
jenedeg ©ld 0s ve ebewe] on nmw_% |lld ueauq 18119 Y zm_s_nmwﬂzﬁ “u 4
R el 95 €€ sBeueq oy ,M”ﬂ% Ol warkq 18pU 2d o_,_am_m“-mm%mz v
pp— au Jseod ujeiaL {wx) ecue3siq U1 Ise05 | T (L "ippipA 2BpEA) adhL ELLA {uopeoo) wmu_._m )
0} 9jbuy 1o adf) pojoa)y Weuns 1 |wol) souelsia {w) pfiuayabpug | aimonisgng | =umonisiadng sweN obfpug ON feHeg
(W3 1570 gbua | oBpag |
SISATYNY A9VINYA 39aiHg (en)z-zvanavi




[eucBierg 814 -4 sHo MO peysEM %.mmml Bupoo|d peerds 0PN OH V_Mmmﬂwﬁm sek
RileEd i o ol aBeuieq oN mww uossied 480119 0d omnouwﬁww_x s
JeuoBeiq ©)4 9l 9l eBeweg oy DAWWW 8ljd UBALQ ssnu| [s01g Ewh_m._wwwﬁx €21
elieied LE] 4 Ll abeweg oN %.m olid ueaug JBpno oM n_ﬂwm_o%w.wwm Pm_:._d. K2t
sejnojpusdiag Pl 2z Ll ebetueg o M.m_mmm Olict UBAlC] OpID QY It oz%_ﬁw_mwo%«.pm_z«a s
— - e ol oBeweq oN %.M slict UMy ssru jooig Ac_mwﬁm_: 8l
lleiEg eld ze L nO paUse %%M oli UG Rpo U 1o H_%_vﬂwmw:é shi
Plizied %l zz gl afeweq oN %% Blici UBAC] #pid oY Hvay momwmmwwz:m._ EL
eltereg el 9z el eBeweg oN o Olid A 0PI OY uEauwommNmﬁw_zamw i
fiteiee e ge bl 0 pousem m% 8l ueAC] i «mmo%mwﬁw_ a4
fejeseg w3 ve Tl N0 poUsEM %% uossien SaniL eals wwmmm%mx o
feuobecy =4 52 gl WE paysem hﬂw olid uaAug SERLL (991 %Mu%mmm ot
PlleiEg Tl oL Lo NG peusem %%w 9l UoAld SenlL jpis _m_m_wnuﬂm %_w:v_ sot
PleiEd edo|gpel Lo t'o O pausEM mu..mwm Slict UoALK] 19PN O wzwommm_mmﬂ% e
Ielieied ||y Lo o 0 PousEM %M Sliet UoALC 10piD Y <._A,wm%m ww_v._._ o
e e o
rInvpusdied Aeljen ol g0 oBeuieg oN %%w Slict usALd e o m.mwwﬁmm._ 68
RlRied edojg g0 1N O poysem Mu_w elid uRAug SSnuL [eelg o ...Lm.mv:%nﬂ.ﬂ M 86
feucter Aaijep 131 S0 faledonh ) Mumhmu Qlid oA SSNIL 19815 zmmmwﬂm_m._mx €5
o[y edojgaeld 20 1o NG PaUSEA %_.m uossien SSnL) [eels Eommm‘mﬂ“wm@_m o 16
feljeed edojgaeld gL Ko n%%mv 9l uoAtig PpiD O m%xwﬂmm_m:x 58
feliesed =1 0e 1o WO PeUSBA %.M Slict usAUL] SSAIL [#31S wz%nm% <~._&:v_ i8
[eueSeicy teld oF ro MO poysEM n%.aw ollef UBALICY ssh1 [52is :Eﬁao:u.mwm o i
[eucBeiq 114 ot €0 O pauseAn m”._%w Siid usAuQ S [s0)S zmn_%_m‘«mﬁ_ﬂrx b
uﬂu_wwmﬂ””“ﬂah”w ..Muhﬁ.... Is||eiey edojg z0 o offeweq oN Muwww Bfig ueAug Bpag o 11 HOH 3V -]
IeucBeiq ado|s/eld re 90 NG PaUsEM w% Ollei UBAKG SR 1033 wz%mﬁﬂ%.mv_ L
& = Uoeasls iR edojg z0 1’0 obeuted on Mum._w Sllet UBALICT RpiD oY WYay mw_,_w_@ﬂ“_ 3N 14
[eucBerg ABlIBA MOIBYS ol o Wy paysepn %WM el USAUT S8R (e S%JNW_C 0
[elated edo|gae|d a0 50 O paysepr ...comnm 9jig usalig HpHD Dt mmﬂ_wcwnﬂchw_ L9
ey edospeld 60 10 NG peysess %MW Qi UoALCH SERIL [#81S mam%_._ﬂ%%mx had
[elleiBd edojspe]d g0 ol MO pouse %M_w| 8|l UBAUC Senlj, jeolg wmmm_w_mwwv_ ad
saewey o”"._ ou_m”“o _MMM_M. Bﬁ“ﬁﬂmﬂmﬂ Ew.“_____._awcmhw_n uogipuod abeureq M.ﬂ_..ﬂwﬁ._omm__“_ﬂ eaw“wwn:m o_aoﬂwﬂsm o.n_w_ﬂ Mﬂwﬂ.__“m Mm_,m%wm

(WG} Jono Gbua | SBpUE 7

SISATYNY A9OVNVA 30arug

(¢r)z-zyanavi




ool (0so+9re)
0" OrN XvNs
. O poysEM ooy AT Oy ¥
-y gz 60 [GEESTa
Plleieg o [GE) A3 MVNS
. "y ng pays! 00g Z)
Jeuofeig 4 ov i (6] wzmm_ﬂum.u.._mwv_q:w
i gz &0 WO pausem Doy “001+660)
elered s} uossies pK oY I} VAV YOS
" o1 1o MO pouUsem a8l {£55+982)
eleed (67 ojid ueALg Jopu9 oM EYAVH MVNS
. z'0 O POYSERA g€z {oro+e£2)
foleR el 09 HYWIL MYNS
tLE| gl 1o WO palsess 0'0e &Ei+iED
leieled 6] ollg oAU 1opler Od VAV CNG AYRS
s 1 Lo N0 paysep 0Zg 015+562)
[eieied 09 alig ueAlQ RpAD DY ONOGIN AvNS
*©ld ]} Ko 10 PAUSEM 9L 0e+6e0) 51
{alleieg (6] Bugoold peesdg JapID oY HNENE SNV SYNS
el £ 0 oBeueq oN 08t ~ Tobe+azd) 1
lalesed [6F:)] Bunoold peerig Japlis OH NOMIS ¥vNS
} : o poysef 13" : Z)
- gl +'0 {oso+L2 151
Telleted {o'e} Bugoojy peelds aejs oo ONVANY HYNS
- 1 50 efeweq oy ool i (008+922)
lelizIEd (6GF) Bugoo)d peexds lepuis oM NOMIS ¥vNS
o g0 1o O PAUSEAL 20l 6124222)
[elieled {9y olid veAud 49RIID OY ONVINYd WYNS
i i zo SBawea oN goL {Do0+122) Swt
[liBed [(F)] alid weAug SSNIL jeals VIAOM "X
el ve go afiewsg oN oesl T o
CIEIL o) tild teAug seniL s MATE WVl
- ze 60 oBewe 0N gzp {£55+01¢) ONOAVd el
eifered [GF)] alid wanuQ JopllD oY HOLNd NI
- Iz sKo O PRUSEM, 01 (560+60%) DNOAY aclL
1BjBed — 0'g) oiid BeruQ feRlD oY HOLN ONIMT B
; 540 0 pais S0l ofeas aBpug jo
CILILE: el ¥z SIS {ui "UipIn 2BpPg) adAL acAL dn ch___um umhwm ‘oN [eHag
au[] 35800 TETET (unj) 3oumsiq 7% |uopjpuoy afewegq {w) yyBua aBpug aimoniysqng | aamondsiadng
Sieway o1 afuy J0adi] P3jOallY JWBUNS | [0} SOURGSIQ

{0 | JoA0 WIBUa ] eBRpg J

SISATVYNY IOVIAIVA 3DaRig

(er€)z-Zva1avl




2)

3)

TABLE 4.2-3 ROAD DAMAGE CLASSIFICATION

Damage Damage | % Share
Cate c?r Damaged Condition Length to Road
gory (km) Length
Road Road section was totally washed out 29.6 12.0
Submerged | and submerged in the sea. ' )
Totall Both pavement and shoulders were
Y totally washed out, but a part of 60.1 24.3
Damaged )
roadbed remains.
Medium A part of pavement and shoulders 94.1 38.1
Damage washed out.
Minor A part of shoulder washed out.
26.0 10.5
Damage Pavement was not damaged.
No Damage Tsunami did not reach to a road. 37.2 151
No damage.
Total 247.0 100.0

General Topography and Road Damage

Banda Aceh - Calang Section

General topography is characterized as very narrow coastal flat plain
which is succeeded with steep mountain slopes. The road mostly
passes through narrow coastal flat plain. The road crosses the
mountain where the coastal flat plain is too narrow for the road to pas
through. Most road sections and bridges located close to the coastal
line with low road elevation (elevation 0 ~ 2 m) were washed out or
totally damaged.

Calang — Meulaboh Section

General topography is characterized as alluvial flat plain which was
made by several rivers run from the mountain ranges located at
center of Sumatra Island. About 1 to 2 km areas from the coastal line
are swampy area with many lagoons, then 2 to 5 km areas from the
swampy area are thick forest areas.

The road passes through coastal flat area and most sections were
damaged by tsunami. Particularly, the section near Meulaboh (km
200 to km 250) was heavily damaged, because the road was located
very close to the costal line (within 100m from the coast).

Factors Affecting Road Damage

Factors affecting road damages by tsunami were analized and shown
in Table 4.2-4.
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TABLE 4.2-4 FACTORS AFFECTING ROAD DAMAGES BY TSUNAMI

Magnitude of Damage

Factors Road Submerged Totally Damaged D’:?:;:': d
1) Distance from the Mostly less than Mostly less than 500 | ¢ Road
coast to the road 400 m. m. located at
Maximum distance Maximum distance is flat terrain:
is 1.2 km when the 1.3km when the distance
road is located at road is located at from the
shallow. shallow valley. coast is
2) Relation between Minimum o is 2.1 at Minimum o« is 1.0 at 100m to 4
tsunami reached shallow valley. shallow valley km with o
distance and Maximum o is 29. Maximum o is 30. value of
distance from the Mostly « is over 3 Mostly « is over 3. less then 4.
coast to the road. which means
tsunami reached 3 Gentle
(oc : see not below) times further than slope
the road location terrain or
from the coast. narrow flat
3) Local topography Shallow valley Same as “Road plain
Narrow flat plane submerged” succeeded
succeeded with wih slope:
steep slope distance
Wide flat plane, but from the
the road is located coast is
near the sea 100 mto 1
km with oc
value less
than 3.
4) Angle between No relation Same as “Road Same as
coastal line and Road was damaged submerged” “Road
road alignment with any angle with submerged

the coastal line

n

Note:

.= I i R hed Di
Distance from the coast to the road

(When « is 1.0, it means tsunami reached only up to the location of the road.
When « is more than 1.0, tsunami reached further than road location by o

times)

4.2.3

Bridge Damage Analysis

1) Type of Superstructure

Damage condition by superstructure type for bridges over 10m is
summarized in Table 4.2-5. All types of superstructure except box
culverts were damaged.
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TABLE 4.2-5 DAMAGE CONDITION BY TYPE OF SUPERSTRUCTURE

Type of Superstructure

Damage B RC RC PC Steel U
Condition ox n-
Culvert Slab Girder | Girder | Girder Truss known Total
1) Washed ) 1 16 3 1 24 4 49
out (11m) [{(285m) | (147m)| (25m) ((1.477m)| (140m)|(2.085m)
2) Total ) ) 2 ) ) ) ) 2
Damage (50m) (50m)
3) Minor ) ) 3 ) 1 1 ) 5
Damage (46m) (20m) (80m) (146m)
4) g‘a’ma . 3 4 8 2 ] 6 ) 23
9 (40m) | (40m) |(119m) | (61m) (577m) (837m)
5) No
Damage
(Tsunami ) ) 2 ) ) ) ) 2
didn't (38m) (38m)
reach to a
bridge)
Total 3 5 31 5 2 31 4 81
(40m) | (51m) [(538m) | (208m)| (45m) [(2,134m)|(140m)|(3,156m)

2) Distance from the Coast Line to the Bridge Site

Distance from the coast line to the bridge site has high impact on the
bridge damage as shown in Table 4.2-6.

Distance from
Coastal Line to

No. of Bridge by Damage Condition

Bridge (km) Washed out D::'lt:;e Drll::;e Da:(;ge Total
0.05 3 (6%) - - 3 (Note)| 6
0.10 14 (29%) 1 - - 15
0.15 6 (12%) - - - 6
0.20 - 0.30 3 (6%) - - 1 4
0.30 - 0.40 2 (4%) 1 1 - 4
0.40 - 0.50 6 (12%) - - 1 7
0.50 - 0.60 3 (6%) - 1 2 6
0.60 - 0.70 2 (4%) - - - 2
0.70 - 0.80 - - 1 - 1
0.80 - 0.90 - - - 1 1
0.90 - 1.00 3(6%) - - 1 4
1.00 - 2.00 7 (14%) - 2 8 17
2.00 - 3.00 - - - 2 2
3.00 - 4.00 - - - 3 3
4,00 - 5.00 - - - 1 1
over 5.00 - - - - -

Total 49 (60%) 2 5 23 79

Note: 2 out 3 are box culvert
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the coastal line, and furthest bridge was at 1.7km from the coastal line.




3) Tsunami Reached Distance and Bridge Distance from the Coast

(< value)

Relation between bridge damage condition and « value is shown in

Table 4.2-7.
TABLE 4.2-7 RELATION BETWEEN BRIDGE DAMAGE
AND « VALUE
No. of Bridges by Damage Condition
« Value Washed | Total Minor No Total
Out Damage | Damage | Damage
1.0 - 1.5 2 - 1 8 11
1.5 - 2.0 6 - 1 4 11
20 - 3.0 9 1 1 3 14
3.0 - 4.0 4 - 1 5 10
40 - 5.0 1 1 1 - 3
5.0 - 10.0 7 - - 1 8
10.0 - 15.0 8 - - 1 (Box) 9
15.0 - 20.0 9 - - 0 9
over 20.0 3 - - 1 (Box) 4
Total 49 2 5 23 79

As a general tendency, when « value is high, bridges are washed out,
although two bridges were washed out even « value is 1.5 or less.
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5.1

5.1.1

5.1.2

Chapter 5

REHABILITATION AND RECONSTRUCTION PLAN

AND PROGRESS

OVERALL PLAN OF REHABILITATION AND RECONSTRUCTION

Soon after the Earthquake / Tsunami
Development Planning (BAPPENAS) formulated
Frameworks for Rehabilitation and Reconstruction Plan of Aceh and North

National

Disaster, the State Ministry of
“the General

Sumatera” in January 2005. Outline of the said plan is set force hereunder.

Phases in Management Strategy

The following here steps were planned:

. Recovery
|<
Immediate Term: Short Term : Long Term:
0-6 months 0.5 - 2 years 5 years
Relief ::> Rehabilitation i Reconstruction
Objective: Objective: Objective:
Humanitarian Relief Restore Services to Rebuilding the
e Emergency Minimum Level Region
rescue e Public services e Economy

e Emergency food
and medicine

e Emergency
Infra- structure
and temporary
shelter

e Burying the dead

e Economic
facilities

e Banking and
financial
institutions

e Trauma
treatments

e Secure land
rights

e Law and order

e Temporary
shelter

Core Principles

(production,
trade, banking)

e Transportation
system

e Telecom-
munication
system

e Social and
cultural system

e Institutional
capacity

e Housing

People centered and participatory (empower people of Aceh)
Comprehensive (based on spatial plan)
Coordinated (sectors and regions)

Clean strategy with different phases
Rebuilding institutions (capacity building)

Fiscal transparency and effective monitoring
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5.1.3 Themes and Challenges

5.1.4

1)

2)

Themes

Restoring People’s Lives and Livelihood
Restoring the Economy

Restoring Infrastructure

Restoring Government and Civic Institutions

Challenges

Quick action versus broad participation

Fostering local implementation

Bringing worldwide support for the people of Aceh into the
budgetary process

Building reconciliation

Strategies

1)

2)

3)

Restoring Lives and Livelihoods

Begin labor intensive public works (clean-up) quickly.

Provide the opportunity for families to rebuild their own homes
(with design standards and building codes)

Support families and communities where displaced people have
taken refuge

Provide transparent compensation - Compensation strategies
(from budget resources) needed careful consideration and design,
but past experience shows that this is the area of greatest difficulty
(legal disputes)

Focus on land offices and dispute resolution procedures (including
institution and staffing)

Restoring the Economy

Emphasize labor intensive infrastructure investment and purchase
and hire locally

Recapitalize household enterprises with grants rather than loans
Move quickly to reestablish banking services (including proof of
identity procedures)

Minimize local and international trade restrictions to minimize price
hikes

Reestablish retail/wholesale markets including information centers

Restoring Infrastructure

Rebuild roads and bridges

- Strategic roads and bridges need to be rehabilitated quickly

- During reconstruction some roads will need to be realigned

Rebuild ports (air and sea)

- Air port damage limited

- Restore the function of strategic ports

Repair electric and telecommunications infrastructure

- Damage is limited, Telcom and PLN are preparing
implementation plans
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5.1.5

Emergency, Rehabilitation, Reconstruction

4)

Restore clean water

-  Temporary measures need to be taken
- Wells desalinated

- Systems reestablished

Restoring Government and Civic Institutions

Rebuild local administrations (including the police) and restore
functional responsibility as quickly as possible.

Strengthen administrative arrangements and ensure transparency
(governance)

Establish systems to ensure delivery to public services to the
vulnerable (orphans, handicapped, widows)

Support and facilitate the redesigning of cities and places of
economic activity (including with private partners)

Rehabilitation and Reconstruction Plan

The plan structure is as follows:

VISION : REDEVELOPING ACEH THROUGH PUBLIC DIALOGUE

Sectoral Strategy Regional Strategy
(o)}
£
=
Community Sustainable 2
Development Py
=
3
(]
c
£ =
. = o
Economy Spatial Plan c S
Land Use c 2 <
) < -
Spatial Environment ol I g <
Integra- o %E’ 9] S
tion S |EZ £ o
o C | = E o 3
Criteria § = ]
Inftcis:(aruc- Design £ u>.|
Standard - — ~
Procedure Z 2
g =
< 2
c
o
Government Zoning c =
o
-
©
9]
o
-

f I I t ¢

Aspiration, Hopes and Community Participation




g gy

5.1.6

Financing and Fiduciary Arrangements

Financing and fiduciary arrangements are as follows:

DPR, DPD, DPRD |
Aceh & N. Sumatera [

Agency for

Monitoring,
Evaluation &
Accountability

»  PRESIDENT
v v v
Ministry of
BAPPENAS Finance

Implementing
Agency Banda

Coordination,

Coordination

| | Aceh / Jakarta Planning, and
Programming Monitoring
Complaint Indepen- & Financing of Funding
Unit dent Auditor l
v v v
Special Rehabili- Financing Plan .
Prosecutor tation & Private
Recons- Domestic External Sector/
truction Fund Fund Donors
Programs | |1, Sectoral 1. Grant Off. Budget
& Activities| |2. Block Grant |2, Reallocation| | / NGO
Plan 3. SpeCiﬁC of on_going
Grant project
4. SGr;Z::g 3. Moratorium
5. Reserved 4. New Loans
Grant
[
v

Implementation of Programs and Activities of Rehabilitation & Reconstruction




5.1.7

Implementing Structure of Rehabilitation and Reconstruction Plan

Structure and working scheme of rehabilitation and reconstruction plan is

as follows:

Steering
Team

Working Group

Working Group

Chairman/Vice Chairman

Working Group

1 10
Spatial Planning Financing
& Land System &
Management Mechanism

Working Group

2
T Implementing Team of 9
Environment & ’ R3MAS y Accountability
Natural & Good
MResources Governance
anagement Secretariat
of
R3MAS Working Group
Working Group 8
3 Ordinance,
Infrastructure Security &

Reconciliation

Working Group

Working Group 5

Working Group 6

Working Group

4 L Socio-Cultural 7
. Institutional -
Economic & and Human _
System Legal & Judicial
Employment Resources

Regional Office
of
R3MAS Secretariat

Note: R3MAS - Rencana Rehabilitasi & Rekonstruksi Masyarakat Aceh & Sumut



5.2

5.2.1

5.2.2

Implementation Organization

Before April 16, 2005

The implementation structure before April 16, 2005 was as shown in
Section 5.1.7 of this Chapter. BAPPENAS Minister announced on February
1, 2005 the composition of the Steering Team and the Implementing Team
as shown below.

Steering Team

Chairman 2-Vice Chairman 11 - Members

Implementing Team

— Working Group 1 (20 members)
— Working Group 2 (20 members)
— Working Group 3 (20 members)
| Working Group 4 (20 members)

Chairman 2-Vice Chairman |—{— Working Group 5 (20 members)

Working Group 6 (20 members)
Working Group 7 (20 members)
— Working Group 8 (20 members)
— Working Group 9 (20 members)
L__Working Group 10 (20 members)

After April 16, 2005

New body was created exclusively for Aceh and Nias Rehabilitation and
Reconstruction by the President on April 16, 2005. New body is call as “the
Executive Agency for the Rehabilitation and Reconstruction of Aceh and
Nias” (BRR, NAD-NIAS) Badan Rehabilitasi dan Rekonstruksi) and
composed of the following:

Executive Board - 11 members  headed by Mr. Kuntovo
Mangkusobroto

Advisory Board - 19 members headed by Mr. Widodo As

Supervisory Board - 9 members headed by Mr. Abdulah Ali

Agency’s missions and roles are as follows:

Agency Mission Statement:

To restore livelihood and strengthen communities in Aceh and Nias by
designing and implementing a coordinated, community-driven
reconstruction and development program with the highest professional
standards.



Mission
1. Coordinated reconstruction and development program

e Adopt a  holistic, strategic approach to maximize overall
reconstruction and development impact (e.g. objective decision
beyond each ministry’s interest)

e Fulfill short-term rehabilitation and reconstruction needs as well as
provide platform for long-term development (e.g. building self-
sustaining capabilities)

e Promote optimal allocation or resources by constant focus on
highest priority outcomes (e.g. ensure funds are available for
urgent/important initiatives)

2. Community-driven approach

e Partnership between national government and local government
institutions

e Ongoing grass-roots participation of Acehnese and Nianese people
in the development and monitoring of the reconstruction program

e Respect for local values and beliefs (e.g. prioritizing the
reconstruction of important religious buildings)

3. Highest professional standards

e Complete transparency in operations to ensure full accountability
for resources (e.g. transparency of project need and contributions,
funding flow, reconstruction priorities, execution progress,
monitoring the Agency’s internal performance)

e Ensure fast and efficient decision-making process

e Capitalize on lessons from other post-disaster reconstruction
programs

Roles

BRR has been established as a coordinating agency to ensure transparency,
accountability, and speed in the reconstruction of Aceh and Nias. It has
not been designed to directly manage projects currently being carried out
by government agencies, donor institutions, non-governmental
organizations, and the private sector. The Agency’s core role is to match
donor funds with specific community needs in Aceh and Nias through a
process that is rigorous, sensitive to local concerns and priorities, and well-
monitored.

As part of its mandate for transparency, the Agency will track and make
publicly available the project demands submitted by affected regions, the
use of donor funding, and the status of project execution.

BRR will also determine criteria for prioritizing projects and optimizing the
use of funds. The Agency will actively compile input from government
agencies and local communities to determine priorities for reconstruction
and rehabilitation.

The Agency will expedite the disbursement of funds to priority areas and
resolve logistics bottlenecks and other project delays. In matching donors
to projects, the Agency will verify that the reconstruction activities are
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aligned with the Government’'s Master Plan for Rehabilitation and

Reconstruction.

BRR will make use of a team of experts and advisers with extensive
knowledge and experience in disaster recovery programs. Each employee
and contractor will be held to the highest standards of personal integrity
and professionalism. Local government agencies in Aceh and Nias as well
as line ministries will continue to play key roles in project development and
implementation.

In order to ensure continuity in the long-term reconstruction of the
tsunami-affected areas, BRR will place an immediate emphasis on
capacity-building so that local communities can continue the development
program after the four-year mandate of the Agency is complete.

5.3 REHABILITATION AND RECONSTRUCTION PLAN OF THE PROJECT
ROAD
5.3.1 Overall Plan
Overall plan for rehabilitation and reconstruction of the Project Road was
established as shown in Table 5.3-1.
TABLE 5.3-1 OVERALL REHABILITATION AND RECONSTRUCTION PLAN
Target _
Phase Date for Objectives Major Works I_mplemen
. ting Agency
Completion

1) Urgent By March e To provide basic transport To provide detour Military
Restora- 26, 2005 access to affected areas in roads for washed-
tion order to support relief out sections

operation Urgent repair of

e To make the road possible damaged sections

for special vehicles such as To construct bailey

trucks and 4WD vehicles bridges, timber
bridges, pipe
culverts at river
crossings (some
locations by
portion)

2) Rehabi- By the end |e To make the road passable Rehabilitation to Ministry of
litation of December | for all types of vehicles semi-permanent Public Works
(Urgent 2006 level of road
Recovery) Paved road

surface

Replace with
semi-permanent
bridges

3) Re- By the end e To completely improve or To re-build a road Ministry of
construction | of December reconstruct the road to with ASIAN Public Works

2009 high level of standards for Highway
sustainable regional Standards
economic recovery and
development
5.3.2 Implementation Schedule

As of June 2005, the more concrete implementation schedule and sources
of funds were determined and shown in Table 5.3-2.
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5.4 OUTLINE OF COMPLETED URGENT RESTORATION

5.4.1 Urgent Restoration Works

Urgent restoration works by the Military were completed on March 26, 2005.
Major works implemented were as follows:

For Washed-out Road Sections

Construction of detour roads with gravel/earth surface at washed-
out bridge locations.

Construction of re-aligned new road with gravel/earth surface by
opening up a forest to replace a coastal section which was washed
out or totally damaged.

Existing Village (or Kabupaten) Road (pavement width = 3.5m)
was selected as a detour road from km. 220 to Meulaboh.

For Damaged Road Sections

Repair of washed out embankment and shoulders, construction of
earth ditches, gravelling of pavement washed out sections, etc.,
were undertaken.

For Washed-out Bridges

Temporary bailey bridges and timber bridges were constructed.
Due to limited time and materials available, temporary bridge
length is mostly shorter than the width of the river, therefore,
causeway type of bridge approaches were constructed.

River crossing by a pontoon is adopted for a wide river.

At some locations, pipe culverts were installed in stead of
constructing a bridge.

The alignment used for the urgent restoration works is shown in Figure

5.4-1.

5.4.2 Implementation of Urgent Restoration Works

Urgent restoration works were implemented by the Military with the
support of contractors. Total stretch was divided into eight sections and
Engineering (Zeni) Bridges, Marine, Infantry Brigade were mobilized as
shown in Table 5.4-1.

TABLE 5.4-1 MOBILIZED MILITARY TEAMS

Sec- | From - To Section - - Supported
tion | (km) (km) L(e':\ng‘li;h Mobilized Military Team Contractor
1 144160 - 46+480 | 32.32 | Engineering Bridge No. 13 Pt
2 46+480 - 86+150 | 39.67 | Engineering Bridge No. 10 WasI;ita
3 86+150 - 954500 | 9.35 | Engineering Bridge No. 3 Karya
4 954500 -106+840| 11.34 | Engineering Bridge No. 2
5 1064840 - 1224000 | 15.16 | Engineering Bridge No. 4 pt. Adhi
6 122+000- 1374950 | 15.95 | Engineering Bridge No. 5 K.arya
7 137+950- 175+000 | 37.05 | Marine
8 1754000 - 274+000 | 99.0 Infa_ntry !3rigad_e No.I and | Pt. Wijaya
Engineering Bridge No. II Karya
Total | 259.84
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LEGEND:
Re-aligned Section

Restored Section

: 83.7 km

Repaired Section

Figure 5.4-1 URGENT RESTORATION ROUTE BY MILITARY
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1
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5.4.3 Mobilized Equipment
Equipment shown in Table 5.4-2 was mobilized.
TABLE 5.4-2 MOBILIZED EQUIPMENT
Section Provided By
. Tota ... | Prov.| Con- | Other
Equipment |, 2 3 4 5 6 7 8 [ :4'"- Gov. |tractor|Country Other
ary S 4
1) 2) 3)
Backhoe | 14| 16 5 3 7 5116 17 83 11 4 34 11 20
Buldozer | 10 6 6 5 8 7 4| 12 58 8 5 24 19 2
Dump 26| 9|14|10| 16| 12| 31|86|204| 24| 20| 138 50 17
Truck
Loader 5 1 2 2 3 2| 6| 6 27 11 3 6 2 5
Roller 4 1 3 1 3 3 - 3 18 5 2 11 - -
Grader 3 1 2 2 1 2 1 4 16 6 1 9 - -
Backhoe
Loader Lt ) ) ) ) ) 2 ) . ) 2 .
Crane 20 - - - -] -| -] 1 3 - - - - -
Trailer 2 - - - - - 1 1 4 3 - 2 - -
Total 66 | 35| 33| 23| 38| 31| 59|130| 415 71 35| 226 39 44
Note: 1) Aceh Province for Section 2, West Java Province for Section 3 Banten Province for
Section 3, South Sumatera Province for Section 4, and East Java Province for Sections 5
& 6.
2) Pt. Waskita Kayra for Sections 1 to 4, P. Adhi Karya for Sections 5 to 7 ad Pt. Wijaya
Karya for Section 8.
3) Yemen for Section 1, Kuwait for Sections 1 to 6 and
4) Indonesia Red Cross fro Section 2, and others
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Chapter 6

PRELIMINARY STUDY OF RECONSTRUCTION PLAN

OF THE PROJECT ROAD

6.1 PROPOSED PLAN BY THE JICA STUDY TEAM

6.1.1 Introduction

The Memorandum of Understanding (MOU) between the Government of
Indonesia and the Government of the United States of America regarding
the reconstruction of the West Coast Road from Banda Aceh to Meulaboh
was signed on May 8, 2005. It was officially decided that the Government
of USA through USAID provides the technical and financial assistance to the
Government of Indonesia for the reconstruction of the West Coast Road.

Prior to the said official decision, the JICA Study Team started the
preliminary study of the reconstruction plan of the West Coast Road for the
purposes of the following:

To provide technical assistance for the planning of reconstruction of the
West Coast Road to the Ministry of Public Works,

To provide useful information obtained through the preliminary study to
the Ministry of Public Works.

6.1.2 Planning Concepts

1)

2)

Objectives of the Project

>

>

To improve mobility as well as to provide reliable means of
transportation in the region.

To accelerate economic and livelihood recovery and obtain
sustainable development of the region.

Planning Concepts

Route Selection

>

>

>

It was assumed that most evacuated people from tsunami disaster
would come back to the original place where they were residing
before tsunami.

The original route before tsunami will be utilized as much as
possible with necessary protections.

For the washed-out road sections, new route will be selected away
from the coast line, thus a buffer zone can be provided between
the road and the sea. Trees are recommended to be planted in a
buffer zone to reduce tsunami force.
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6.1.3

6.1.4

>
>

The route will connect original community areas each other as
much as possible to recover tsunami affected people’s livelihood
and socially economic activities.

Road right-of-way acquisition should be limited to required
minimum.

Natural environment should be protected as much as possible. The
route which requires cutting of forest trees, high cut sections, river
contamination, road structure which induce erosion, etc. should be
avoided as much as possible.

Relocation of houses should be minimized.

A route which minimizes construction cost should be selected.

Design Standards

>

To improve mobility for economic recovery and development,
ASIAN HIGHWAY STANDARDS, Class II (2-lane) was selected.

» Major design standards are as follows:

ASIAN HIGHWAY DESIGN STANDARDS : CLASS II (2-Lane)

Terrain Classification
Level | Rolling thadi(:\l:;:l; Steep

Design Speed (km/hr) 80 60 50 40

Right-of-way 30
Width (m) Lane 3.50

Shoulder 2.00 ~ 2.50 1.00 ~ 2.00
Minimum Horizontal Curve (m) 210 115 80 50
Pavement Slope (%) 2.0
Shoulder Slope (%) 3-6
Maximum Superelevation (%) 10
Maximum Vertical Grade (%) 4 5 6 7
Structure Loading (Minimum) HS20 - 44

Proposed Route for Reconstruction

Proposed route for reconstruction is shown in Figure 6.1-1.

Typical Road Cross Sections

Typical road cross sections were prepared for the sections which utilize
existing road and sections for re-aligned new road as follows:

Sections which Utilize Existing Road

Type E-a : Widening of existing road (Flat Section)

Type E-b : Widening of existing road at the section with one side
facing the seas and the other side facing the cliff

Type E-c : Widening of existing road at the soft ground section

Type E-d : Widening of existing road at the mountainous section
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Sections which Re-aligned from the Existing Road (New Road)

Type R-a : New road at flat section

Type R-b : New road near the sea

Type R-c : New road at the soft ground section
Type R-d : New road at the forest section

Type R-e : New road at the mountainous section
Type R-f : New road at cut section

Typical cross sections are shown in Figure 6.1-2.

Road section length of each cross section type is summarized in Table 6.1-
1.

TABLE 6.1-1 ROAD SECTION LENGTH BY CROSS SECTION TYPE

Cross Section Type L?I?rz;h S(Ilzr)e

Type E-a 68.4 27.3

Type E-b 12.8 5.1

Secltz')firs‘t‘i"r’]';'i?o:g“ze Type E-c 57.7 23.1
Type E-d 30.2 12.1

Sub-total 169.1 67.6

Type R-a 5.9 2.4

Type R-b 5.0 2.0

Sections which Re- Type R-c 48.7 19.5
(New Road) Type R-e 2.2 0.9
Type R-f 1.1 0.4

Sub-total 66.9 26.8

Now work (totally utilize existing section) 14.0 5.6
TOTAL 250.0 100.0

6.1.5 Reconstruction of Bridges
Following bridges were planned to be reconstructed:

e Washed-out bridges.

e Bridges which were not damaged by tsunami, but bridges carriageway
width is less than 7m.

e Bridges which were not damaged but bridge approach was washed out
(bridge length was not appropriate)

e Bridges required along the re-aligned route.

Bridges with a bridge length over 10m along the Project Road are listed in
Table 6.1-2.

A total of 67 bridges with a total bridge length of 3,631m were planned to
be reconstructed.
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The West Coast Area is large scale earthquake prone area. Bridges must
be carefully designed to resist seismic forces. Followings are proposed:

e Bridges are provided with retrofittings to prevent from falling down.

e Substructure and foundation are the location of seismic force
concentration. Integrated type of bridge (superstructure and
substructure / foundation are integrated as a structural system) should
be selected as much as possible.

e Flexible type of foundation should be selected which allow to release
seismic force.

6.1.6 Roughly Estimated Reconstruction Cost

Reconstruction cost was roughly estimated at 18,811 Million Yen (or 1,618
Billion Rp) as shown in Table 6.1-3.

6.1.7 Contract Packaging
Considering the magnitude of the reconstruction cost, accessibility to a

jetty and contractor’'s base-camp location (Banda Aceh, Calang and
Meulaboh), four contract packages were proposed as follows:

Contract From - To Length
Package (km - Km) (km)
1 Banda Aceh — Lamno 80.0 km
(Km. 0+000 - Km. 80+000) (Net 66.0 km)
Lamno - Calang
2 (Km. 804000 - Km. 155+000) 75.0 km
3 Calang - Teunom 45.0 km

(Km. 155+000 - Km. 200+000)

Teunom - Meulaboh
4 (Km. 2004000 - Km. 250+000) 50.0 km

6.1.8 Proposed Implementation Schedule

Completion of reconstruction was targeted to be by the middle of 2009.
The detailed design planned to start from the last quarter of 2005.

TABLE 6.1-4 PROPOSED IMPLEMENTATION SCHEDULE

Year
2005 2006 2007 2008 2009
Detailed Design / EIA F——
ROW Acquisition/Resettlement T —
Selection of Contractors —
Construction ﬁ
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Figure 6.1-2 BRIDGES FOR RECONSTRUCTION

Bridge

Original Bridge

Urgent Restoration Stage

Reconstruction Stage

No. Bridge Name Location - - Remarks
Length | Width Type Tsunami Damage Type Length Length Spans Type

1 KR. RABA 14+160 68 9.0 | Steel Truss |Washed-out Bailey Bridge 68 90 3x30 PCDG

2 KR. BALEE 16+930 17 9.0 | Box Culvert |No damage RCBC 6 15 1x15 RCBC

3 KR. RITING 19+600 25 6.0 RC Girder [Railing, reverbank damaged None 25 30 1x30 PCDG

4 KR. LEUPUNG 20+900 13 7.0 RC Girder  |Approach road washed-out Detour 13 20 20 PCDG

5 GANTANG PIRAK 22+550 25 9.0 RC Girder  |Approach road washed-out Detour Pipe culvert 30 1x30 PCDG

6 KR. MESJID 24+040 20 6.0 PC Girder  [Washed-out Bailey Bridge 20 40 1x40 PCDG

7 KR. LHOK KACA 25+980 80 9.0 | Steel Truss |Washed-out Bailey Bridge 40 90 3x30 PCDG

8 KR. PEULOT 27+840 40 9.0 RC Girder  [Washed-out Bailey Bridge 24 50 2x25 PCDG

9 KR. KEUNAWEUT 33+920 22 9.0 RC Girder  |No Damage - - - - -

10 |LAMILIE 46+480 35 7.0 Steel Truss  |Washed-out Detour Pipe culvert 40 2x20 PCDG

11 KR. KALA 46+660 40 7.0 Steel Truss  |Washed-out Detour Pipe culvert 40 2x20 PCDG

12 |KR. MOP 49+170 11 7.0 RC Slab Washed-out RCBC 6 15 1x15 RCDG

13 |LUENG IE 50+810 18 9.0 RC Girder |Railing damaged None - - - -

14 |LAM ARA 52+450 18 9.0 RC Girder |Railing damaged None - - - -

15 |KR.LHONG | 54+570 80 9.0 Steel Truss  |No Damage - - - - -

16 |KR. CUNIEM 57+050 20 7.0 | Steel Girder |Washed-out Bailey Bridge 20 40 2x20 RCDG

17 |KR. LHONG (PUDENG) 58+880 83 9.0 | Steel Truss |Washed-out Detour Pipe culvert 150 5x30 PCDG

18 |LHOK KAREUNG 63+340 35 6.0 | Steel Truss |Washed-out Detour 20 35 1x35 PCDG

19 |KR. SAPEK 74+740 35 7.0 Steel Truss  |No Damage - - - - -

20 |KR. LAMBARO 75+650 12 7.0 | BoxCulvert |No Damage - - 15 1X15 RCDG

21 |KR. BABAH DUA 83+070 61 6.0 | Steel Truss |No Damage - - 60 2X30 PCDG

22 |KR.ULEE DONG 84+350 11 6.3 | Box Culvert |No Damage - - 15 1X15 RCDG

23 |KR. LAMBEUSO 86+150 160 6.0 | Steel Truss |Washed-out Detour Ferry 120 3X40 PCDG New route KM 084+100
24 |New Bridge 85+500 - - - - Detour Pipe culvert 40 2X20 RCDG New route KM 085+500
25 |KR.LUBOK 89+420 45 6.0 Steel Truss  |Washed-out Detour Pipe culvert 30 1X15 RCDG New route KM 087+700
26 |KR.IKEUN 90+750 51 6.0 Steel Truss  |Washed-out Detour Pipe culvert 60 3X20 RCDG New route KM 090+000
27 |KUALA UNGA 92+480 95 6.0 PC Girder  [Washed-out Detour Pipe culvert 100 5X20 RCDG New route KM 092+000
28  |KR. JINAMPRONG 98+150 25 6.0 | Steel Girder |Washed-out Bailey Bridge 30 30 1X30 PCDG

29 |KR.KLEUE 99+350 45 6.0 Steel Truss  |Washed-out Detour Pipe culvert 50 2X25 PCDG

30 |KR. BABAH AWE 100+440 45 6.0 | Steel Truss |Washed-out Detour/Bailey 20 50 2X25 PCDG

31 KR.NO 106+840 61 6.0 Steel Truss  |Washed-out Detour Pipe culvert 70 2X35 PCDG

32 |ALUE KHALIFAH ADAM 107+660 16 7.0 RC Girder  |No Damage - - - - -

33 |KR. GRAKMONG 112+800 47 7.0 Steel Truss  |Washed-out Detour Pipe culvert 60 2X30 RCDG

34 |ALUE IE MIRAH 113+160 13 6.0 RC Girder  [Washed-out Realigned - 30 1X30 PCDG

35 |ALUE LHOK II 116+460 16 6.0 RC Girder  |No Damage Realigned 20 1X20 RCDG

36 |KUALA LIGAN 119+080 46 6.0 | Steel Truss |Washed-out Realigned 60 2X30 PCDG

37 |KR. BABAH NIPAH 122+000 82 6.0 | Steel Truss |Washed-out Realigned 100 4X25 PCDG

38 |KUALA BAKONG 125+070 51 7.0 Steel Truss  |Washed-out Realigned 75 3X25 PCDG

39 |KUALA BAK OE 128+430 21 6.0 RC Girder  |No Damage Realigned 25 1X25 PCDG

40 |KR. BABAH NGOM 132+450 51 7.0 | Steel Truss |Washed-out Embankment - 60 2X30 PCDG

41 |KR. LAGEUN 137+950 82 7.0 | Steel Truss |Washed-out Bailey Bridge 82 105 3X35 PCDG

42 |KR. BABAH PINTO 143+490 31 6.0 | Steel Truss |Washed-out Bailey Bridge 18 50 2X25 PCDG

43 |KR. RIGAIH 149+150 51 7.0 Steel Truss  |No Damage - - - - -

44 |New Bridge 150+000 - - - - Bailey Bridge 24 50 2X25 PCDG New river
45 |LHOK BUAYA 152+850 20 6.0 RC Girder  |No Damage - - 30 2X15 RCDG

46 |BATEE TUTONG 153+850 15 6.2 RC Girder  [Washed-out Detour Pipe culvert 20 1X20 RCDG

47  |New Bridge 159+000 - - - - Embankment Pipe culvert 20 1X20 RCDG New river
48 |KUALA MEURISI 159+280 80 6.0 | Steel Truss |Washed-out Bailey Bridge 36 90 3X25 PCDG

49 |KR. SABE 163+450 110 6.0 | Steel Truss |Washed-out Bailey Bridge 60 120 4X30 PCDG

50 |KR. KABONG 166+300 40 7.0 | Steel Truss |Washed-out Timber 20 40 2X20 RCDG

51 |KR. PANGA 175+000 88 7.5| Steel Truss |Washed-out Bailey Bridge 90 90 3X40 PCDG

52 |SEUNEUBOK PADANG 182+700 15 6.0 RC Girder  |No Damage - - 20 1X20 RCDG

53 |LEUNG PEUTUA ABAH 184+650 16 6.0 RC Girder  |No Damage - - 20 1X20 RCDG

54 |ALUE PAYA GOGO | 189+240 26 7.0 RC Girder  |No Damage - - - - -

55 |KR.ON 189+550 51 6.0 Steel Truss  |No Damage - - 56 2X28 PCDG

56 |PANDANG KLENG I 190+300 13 6.0 RC Girder  |No Damage - - 15 1X15 RCDG

57 |ALUE COT MESJID 192+200 21 6.0 RC Girder  |No Damage - - 20 1X20 RCDG

58 |KR. TEUNOM 192+540 204 6.0 | Steel Truss |No Damage - - 220 4X55 STEEL BOX

59 |KR. BAKONG 195+200 45 6.0 RC Slab No Damage - - 50 2X25 PCDG

60 |SUAK ALUE BIE 204+740 24 6.0 RC Girder  [Washed-out Realigned - 30 1X30 PCDG New route
61 |SUAK BIDOK 207+930 16 6.2 RC Girder  [Washed-out Realigned - 20 1X20 RCDG New route
62 |LUENG PUTOH 209+080 15 6.0 RC Girder  [Washed-out Realigned - 20 1X20 RCDG New route
63 |LUENG PUTOH PAYONG| 210+800 15 6.0 RC Girder  [Washed-out Realigned - 90 3X30 RCDG New route
64 |LAM BALEK 217+000 43 4.5 | Steel Truss |Washed-out - 150 3X50 STEEL BOX

65 |KR. WOYLA 219+600 183 6.0 | Steel Truss |Washed-out - 250 5X50 STEEL BOX

66 |SUAK SIRON 223+800 15 6.0 RC Slab Washed-out Realigned - 20 1X20 RCDG New route
67 |SUAK PANTE BREUH 229+320 15 7.0 RC Slab Washed-out Realigned - 20 1X20 RCDG New route
68 |KUALA BUBON 235+730 60 - - Washed-out Realigned - 90 3X30 PCDG New route
69 |SUAK TIMAH 238+040 30 - - Washed-out Realigned - 20 1X20 RCDG New route
70 |SUAK NIBONG 239+950 30 - - Washed-out Realigned - 20 1X20 RCDG New route
71 |SUAK DUO KATA 241+610 35 - - Washed-out Realigned - 30 2X15 RCDG New route
72  |SUAK RAYA | 243+220 30 - - Washed-out Realigned - 20 1X20 RCDG New route
73 |SUAK SIGADENG 244+280 40 - - Washed-out Realigned - 30 2X15 RCDG New route
74 |SUAK RIBEE 245+250 30 - - Washed-out Realigned - 20 1X20 RCDG New route
75 |SUAK UJONG KALAK 246+650 40 - - Washed-out Realigned - 30 2X15 RCDG New route

Total 3,631 |(67 Bridges)
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6.2

USAID’s RECONSTRUCTION PLAN

The road alignment for reconstruction selected by USAID is shown in
Figure 6.1-1.

The alignment of existing road is basically followed from Banda Aceh up to
Km. 104 with three short realigned sections. From Km 104, totally new
alignment was selected up to Meulaboh. New Alignment is located 4 to 6
km inland side from the coast. The main concept for this section is to
select tsunami-free alignment, however, dense forest has to be opened up
and lands for road right-of-way must be required.
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