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Water Supply Map and Disconnected Point of Banda Aceh Cit
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Pump Station and Main Drain Map of Banda dceh Cit
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[ -25 Broken water pipes nearby or attached

to bridges X-26 None or slightly damaged elevated water tank 2




[#-31 NearTeunom CoastalerosionSeveredroad
Blighted vegetation up to 4km away from the shoreline

[ -27 Drain ditch are clogged with mud and
debris.Backhoe is operating for removal of deposit of the

Py [%-33 Near Meulaboh Coastal erosion Severed road
= g 5 Blighted vegetation

[ -29 Dislace bargewith a thermo-electric power
generator

[X-34 Meulaboh Catastrophic village

X-30 Broken electric distribuionoles

10



DKL L TWAIRTED T2, /BRI T
LETHD. BRAREENREETNL TS,

W, T O 2000 4E, 2001 4F 2002 4E &, 2 HERE
ROTORTHKICAIEDN D &I, @il A
BIZEDNTWA T2, HEKEEIXIZOOEE
INFEEZE Lo TN A,

Q) BHMEERDBEE L 45

TBNITH ORI D EHIIZ B 5 Ak S5 EFT T
38 MW, Uieue Lheue #IZ3/F STz il Ty
FEAN—TTTEMW, AZ UL AEHEET
10 MWAERE E N TWiz., ZoWN, BEHAN—Y
ETNBLE BN EEZZ T2, K29 [T/RT3
BHA—=UIE, WIEGICEEIN TR D5
W TEENGEHLELN, ROME T3 kmbA
BEIZHE S VT, PO RZE 2 LIk L TR L 7.
CORRICE Y, BHREEINDE T LR, FEL
2/3 BREIZIK T LTS %, e/ REIiciZb-
TV W, [X-30 [ZECEFEDEEIC X B HE DR
ot MR CHRESh-E RN, &T kRS
MICEIEE L Qe REASEOWEIIRE SN T
UNRUN,

DHBEBRICETHIEREOHE EEHH

T THRICHE T2 A4 AT ARFEERE L OH
ZVBRRIZZe D, EEICEAT AN E LT
FLAG KRS - Pz OMEE CEME & WL, 20m
HMOBIRICREDN - A~ b 7 BESR D221
DHEX ST, TiERE O ZX-31~34 (2R
X-31 ZREBUPNT D &, RERS T2 U 5105
SOUWFRERRE Y 1/3 < ICERNE->TEBY, HRE
(ST SALTW DRI 0D . EERIXAEE 5 |l
ER RSN EOETHL, 5lEOIEHATI O
ICHREDNER SN0 b7, BRI IHEM
DOIEBER L >, FET OB E1%,  FERICBEE S
NTEY, HLLEFIEOIERANKZEIIMbD- T F%
MFEITRLTWD. D OHRE, Wil - HEGHE
MBS\ BT B AR AL 9 D IR, D 25
% LD K ALER it 3% O S0 Z uIc R 3 5 )
AT T4 OWELBEBIELDICHESTHD. 20
ST < FID> B R AVER LS 00 1 BRZE M 13 S R e A
FrEfrEf T bbb %<, fFToFERICHLE
DEHIT PR ENTEZ., LLESRNS, T
INDREFIRIH L TEDEE DR 72 587
2. EROBRE#REEZT D LI, Aokt
REFBELDRNEZEEREEF->TNAS.

[X-31~33 (/R SN D E G IR X AKX
DRADEI, AN LT cH 5. MR
M HH) dkm (TR OBEEZZ T TV D, — B4
DT IRV IR Z R > TWAERTH D, A
K BEHR D DREIC LD & OB L DK
Kl Ed &3 3om RE L HEINTWD.

X-34 X EHEE O Meulaboh OBIRTH 5.

ZDRRIZE < DERETHIK L TWHe.

11

5. F&

DEOZ A5 %OMEEELDD L

ORI O Z 72 didiE (Bl 20X, HRESEh R
HE%DER) OB EINEZBEBE L4 7T
A ETFHMOFFEORRE () .

QHIFE D% U R L 7= Wi 5 [0 O =R
EORF (B .

@ ERES DI T E T ORGSO BIZE (k)

@OKEEPERIC L D 2 WKEORETIEORFE (PR
)

OE KBRS HEE NS ER O K F I3
%R (Ptd)

©® FKE RO RE R %2 Z [ LR 1 FED
FA%E (k)

DAL v & — I X B TitioKIFEKE Dbk
TR R o Ik (k)

@R HIFIZR T D2V - 2h=RAY72 E FKED
G IEOMENT (FPilk)

O AE L ITFIET DKREBOERE XK (A~ K
7)

O AR ULERL 0D R FB 25 D /K ALFR it 5% 0D IR % 3R & e
o B (A< h7)

O FBEETICHER SN TWAEE A, 7T A
DOEPEXIR (A~ 7))

ENFETHND.

Eif:3

BB, BMIChHZE LS haTEE ELE
T - KB R BIRE OEER, I T KETBISRE
DEERR, JIDOHTHE 2 Wi bt v % — R, R
BRE DR, A~ b7 BiHE « daiifid %<
O ETAE £ L RREHRS: - EHEEZ, i
K TA R o T A=NVERE, REEHEA > R
ST HEBH - 8RR, A v R T BUFERE O
ik, EEOSEE, BEREZRBLOOH D A
Fo [EXRHMESENSFIEES - A T4~
WG] DOEERIZEGHR L B E9.

W, ZOREHNIEARZES TERKHUE I E RS R
FBE - AT T4 W6 (R LSRR

FRESR) | OIFBO—ERE L TYTo72bDTHD
FrfE LET.

S& Xk

1) BAKEWS : 19954 Lo R r i iR 12 L A AKEE B
DOWE L7541, 1996

(#) BAKEW S : AKEERRIE TIEREE - M,
1997

Bff - KB EAEREWERZAS « K
BRFAE MRS, DA GEY O, 1998
AT KIE R - BRI KBS AGETE 1B OFiEk,
1996

2)
3) - RIESR

4)



5) JREEGMAE B IR R R K B T A R 8) TKE BTN HEMERAR - 5 2 [a] T K IE MR 3R

2005 HifriratZ BaE 2004
) HABPtH : HR=a 2 NT 7 va s, 9) [E -EAINBORR ARGl SR I34EE Tk
Vo0l.2004.11.12, 2004 R A S A vk s

N EEERLETATZY =100 THAROER  10) ks 1ok%23E, Vol. 90, No. 5, 2005
+1 (FEIL%R)

LESSON LEARNED BY HANSHIN-AWAJI EARTHQUAKE, MID NIIGATA
PREFECTURE EARTHQUAKE IN 2004, and SUMATRA EARTHQUAKE AND
TSUNAMI AND FUTURE CHALLENGE FOR LIFELINE UTILITIES

Mikio TAKEUCHI, Yasuhiko KONISI, Kimiyasu OHTAKE, Masahiro KUBO,
Hirosi SATOH, Nobuhisa SUZUKI and Tomoharu CHIBA

In Hanshin-Awaji Earthquake, there are many sectional cracks in curve sections and 45-degree
inclined cracks in cross sections of shield tunnel sewers, and many partial crashes as well as general
crushes in transmission mountain tunnels. Damages in a longitudinal direction in pipelines were also
featured. Moreover, slope failures caused by damaged water pipe in earth filling slopes of roads increased.
In mid Niigata Earthquake in 2004, damages on sewers affected by soil liquefaction, and degradation of
downstream water resource caused by damaged sewerage treatment plants were featured as the secondary
disaster. In Sumatra Earthquake and Tsunami, cracks in elevated water reservoirs caused by bending
moments probably affected by long term earthquake motion occurred. Pipe bridges for water supply were
washed out by the tsunami. There happened coastal erosion and road severance caused by the tsunami of
over 20 meters high in the western coast. These facts will raise similar issues on damages on pipelines
and wastewater treatment plant in the next Toukai and Tou-Nankai Earthquakes envisioned in the near
future.

12



