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Row NG XEr e Name of Center
centers
1 1 Presidential office
2 1 Ministry of Interior & Disaster management organization of the
country (NDMO)
3 1 Governor general of Tehran
4 1 Municipality of Tehran
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7 1 IRIB
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R
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FBTE T

FIETH 2 PRI 2 I L 7o, ZORBREERICFEEICLHEELTITH Z & T,
FRRATIC & % e ARl & . EMERY RO T 24T O ZEMNTE LT, B 1 BEL L
T AR AR AT A FEht U 7o, it MR 131, 2 fi R FH] O BB B[R] 23 e B & 7 DR & R

bv~7%ﬁm;@%m?é%@f&w ZITIE, FNERELEAEEEBTITY . &
ORI FRT 21T 9 Z LI & D% @ L7 EE R M O 2 R T 5 2 &, QAR

B 2 AT % T2 oD b ﬁ%@f(% LR A TE D 2 & BRI DT 21T 9 Z &
T, AURREES b OFE THIH T %, GIS TOMMT FikiE, FEMEN~ =27 V2B L
ATV, C/P @ GIS H4 IR L 72,

BERBBTOANNT—H2 L LT, Xy b= F =X, BELI-EKXy hU—2 L
L. g7 — & 1%, BT LI-EEHROWN, 55— i @Jf&bto ZAUE. 2 iR O
BEFRAT 2 Wi gk AT O 7o 3 IR ak R O T 21T 5 2 & IZITAE Y e R 23 227 0 Bl
TRV & (] 600 £5%600 500 36 T %y U — 7@%)%75%%&725 )« KOEE
BONMETHHREEPLTCBY, F KExREZZO CHMITERNHE DV ED L0,

HLITRAER A Y N2 1235 SO L AWVIBEDOIRVVERSEE TCEENTLE D
FREMENDH D7D TH D, HESXRY NU—T DAST—% & L TIL, @EEKIIEE 60km,
FHERIIRE 30km & L CRRE LT-,

AR ARAT OFE BRI 2.2.6 IR T B0 TH S, SN %y NU—27 1%, BEEH
DOALERIRN S, TA~T TR AE L TRy U= Lo T 5D,

226 RIGREIRMBINICIDER(RYNT—IDEE)

(5) BANERAR v MU —7 XKoot

HARIZEBIT 2BA2SEK L., 28 - (VBEELA OSSR OX &2 ZRB L, FIZH 1 kR~
F 3 IMETRESN TWAHIENZ N, T~T U HICBIT 2RS0T S 7> Tk, H
RIZBIT 5 BEAZBRCGERGAIER), BalEgoEpzZrL, CP kL, AA
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IZBWTIE, BEN/HEET 2RAKEK L, BIBENEET 2B XEROKREL 2 o
IRy &b, BAaBKE s @mmm 2 £ L, RARMEERIRAmEELITH =D, B
SEHLATE 2B A T D IERE & STV 5, BAWEE R XTI S BT i D Z ERE 0,
INHDEWVELZHMEF — L Hax L, C/P L#EiRxIToT. #EmCld, T~F ifilck
TAREER R Y NU—7 OO TORKENTHLZ 00, 8 1 Rxy hI—2 L
ZASEHMNER &, SEHHE LeWE 2 Ik NT—7 LR HERKEBIBIERO 2 X
AT, LT O X 9IZEE LTz,

x® 224 RREBRINT—IRS

X5 kS
1| A LA SEFRFOE BN 2/ SIEEERE 20 | SEFIS

TR OWIRED D IR 72 FEfE D 72 D12, A @l 2
1752 &TC, —MRFEMOBITEEEL, HIR 2IEK
2 | ERREBHMESER (ZmBiH 2 L) SERFICEBR AR B 2 i 2 T 5 72 D12,
BRI BA 2 BRI I L, BT O3RTT A fEfR
ZiER (ZE#iilZe L)
PEIEMIE AR L, BRT(Bus Rapid Transit, /N
A EREE T AT L) L BT O R B A TE
FU., B2 OWBIT A R 5E K
EEIERIERIER L. KERHTANY r— REITX Y
Rl BRR A 5RT . BREEL DT A IR B
FRICRERI AR IR T 37, — AR @17 & ATHEC
b HN, EREISEREHT 5iEK

(6) Whiklc L2 BAER R Y N —2 OELE
(TR LT RIS X Ry PV =7 OBEEZF Lz, Wik Tid, L FOB
RIS CIPIZEE, HaziTw, BIEZIT- T,

B)TEBELEE QWEEER~DT 7 ZADOFIFE (& TOFE Q REFEERIZT 7 §
TANFREL 2D LTk y NU— 2 ZBN) '

BT LT 2 KAy~0nHE GERIEE. ZNZROXy b U—7 DM, & |
Bl TN CRmB AT A R IEIRIC A 2 5) 5% 55 LAy '

FaTUMNENIR L, MR Ry U= LB (Ghy hU—2 & LT |
I P B TTNHIIC BT X B 00E A KA, TAEE R CRED '

Wi R 2 E 2, BEEITTo=BAEKA Yy N —2Z7 13K 22710077, ZDOFy hU—
7w, 2.2.2128WT, ZHE - REBEEZREFT L, KRR SERry hU—2 L LT,
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X 227 [2]JTCHRELE-BREBERRAYNTI—Y

2.2.2 [3] ZEd, SHESCH TEHREOMORZBEFELBE LZRAERKR Y NU—27 D%

D &

H - REFmORE (FE) 1-2)

AIEH T, 221 TRELEZBAEKRY hU—27 0 (1) ZHE - UM OMR - (E1E &
(2) Z=tgy, SRECH FEZE DM OB TFEORG 21T - 72, UL FIZEEZ R,
SUEKFR Yy NU—7 DL E - NI OHEER - EIE

REEER Yy N —7 O—HAEEEZ T 258 THISARN, BREXSARE R D X
2. BAER R Y N =223 ) X F = DRI KD B D,

= %E J»“i‘

TNT UMTER, EEER, BPUEREFICB W T, PR OB EIREEE 2 OIS A B
BAL L. KT A N —DiElE~F— @%é#ﬁﬁk@é&%%%%bf“é KB 70 HUE
DRAELTSGE, ML LD ETA2ERDPELZEN L A &2 L, BEaxISTEE)
DOREERICRDZ EEFARTHD, £, 7«7/m CBIDALTT - TATTA Y
X, FEEF O 2@ EY & T 2 EIEMEILE VS, B YR OB R AT IIT
HEROBIED BT 5T, 74774/%i%E%WP®W%&@%%¢$§ﬁ®@%
DIEKPAZEDN AT HAERMENIER ICE S, £H - ﬁﬁé%%ﬁbtﬁﬁﬁﬁz‘kvw
I BT AMNER D D,

221(&%Lt%%kwx/b7 T3, T~NT7 TN O BB 2 @RISR E LT- |k
TN 21TV, S HICHBIZE DRy NU—7 OfEREZZEMICIT> TWNDH 720,
LHE - (REMEABEICEATT bDTHDHEEZX D, DD, 22 Tld, BELE-BAEK
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Fy MU= BEE - NBMEEHRR LR Yy NY =7 THL 2R - EEL . SEITIS
CTxy MU —7 OB 21T -7, 25 - REBMEOREGRIE, LT OFIETHERM L7z,

BAEKES Y U — 7 D% E - UM OMERIZIX, DRy b U — 7 BICRAE O E J A R
E L, DB EMSZERE U RS 2 94T L, TSR 2 272 E CHEITR
CTR#EL— FDBMEIT> 72,

D 74774, WRFEOMEGIHETMRIZELS < AR E R OB E

AEHEER AL, 2.2.83 TRT T4 7 T4 > WHGF O TRErE 2R lgsavEath O’ E
A SR 2 IR E LT, T4 7 T4 2O WTE, BT 4 7 T A ORI RN 5 22 X
TNENOIEHEM AR EZREL, Ry P =27 BROEE L2 LT, RAAREE" N %
R Lz, BEMZEIE C/P 123 A 750N E 2 Bl LIRS PAZE 2765513 2 O s W EpT &
BETLHEORERWZE, R L7 LT, C/P &k LIERER—A 2 30E L, R
[ZOWTIR, SRR R & 0 WagH9E o &V G 2 (A RIS RROE LTz,

2) GIS T & 2 SRR AT O FAT

1) CTRE LI B E S 2 EEY & LT GIS BT L. GIS 12 X B it ik i %
FAT LT, XU, ABRYEE RS O E 7 15 M OMBAE M 5 S 2 35 [8 U 7o S BLRR B AR AT
DR L% . BHZEN D CIP ITHINBIR AT o 72, AT HIEIC DWW TIE, SRR s figdT
FiEEFERR, GIS O~ =2 7 VB TEBZ/ER L, A% BIEHATEL2D L LT, [2.2.8
i, ~=a2 7 VvO—E%R7,

X228 REHEMAEZZEEL-RERERBETOBHIFEI=27ILO—HI
FEREOMENIL, (ER LT~ =2 T TS E | CPNET L, AT —ZIZHOWNWT, Ry
=77 —2132.21 CRELCBRIEKR Y NU—27 & L, M%7 — &%, #H ik
TR, 7T UTNZ L VR CTE DR 25—k, KBRS ERE L, fATHE
it X229 R-7 B0 THD,
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3) FEMTRE R OMERE L O L— OB
X 2.2.9 1R LT TG R 2 2, L FOREN S BEEK A Y bV —27 OWGEE C/P & &
B L7,
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D0y (FRITRE 5 -

FTof, VEUE L —DBLENGIBMNNSE - RV — PRI, B
Bixewna (B
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ﬁ%ﬁ%%ﬁb BEEK T v MU —7 OBBEN D72 Wiz oW T, Wago B 5
MEBMLUE, BEEEIZOWTSE - BHE2ZE LR ERR Yy NI —27 KT, K
2.2.10 12777,

29



A T H TN T HER T T = 2

— e

EBMLTERIRD—1B5I

2210 ERMEICETLZE-KEMEZECRIER VNI —IR

(2) ZEiii, SRUESCH R DM A28 T B O R

HARDREEIEER T, ERX Y bV —27 7213 TR, ~VIT K DR SRS, HIFRIZHR
W Bk OS2 TR Lo SRS SRR B FRATEMN L2 2 & - ORI RE S
NTWD, RBFERORMEIZEICE Y RSN, BROFEFELRITLENE, T~TF
MCB T 2 F LB FERORMEELBEE LAy NV =7 DL E - {L— FOREICHL,
A T ANZEE. WA - B a T o7, ISR &2 R T,

1) #ASETFBOPA

a.BRT

BRT B X1EX 2.2.11 (2777, BRT BEHE#R X, 2.2.1 TRLZEH ICBEAEK Ry hU—
7 DEWEBIESERE LT, ANCER SN, /2. BEAILHZ L. A - ok
EHEND Z ENRPFHEND D, BREKEAYy NU—7 LEREETEET LI Z ENE
HThD,
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2.2.11 BRT K#EH
b.Jh F#k(Metro)

R, EICH TSR TR SN TV D72, — R HIEE ISR EME O & A58
TFETHDLEE2 D, MAHIY T o TiX. BAROFEHR] - BB E LT, BikEg K=K ED
T ERDOPERDUIRER ThH o722 &0, WHAARKEKRFEFO F O T ERDOPLEITRAE
TP RHEHECTEXRMEEZHN LI BT, C/P L Wi#EE T 72, BEOHMEBORBRN S5
SNDOH TEROMEDOE S 2R LT ) 2 THEEZ T2/, T~ U HIcB VT,
BMAEKLR Y NU—7 OREE, figcmTEE LT, ITFEHER R Y b —27 22T
BT D LIXTE 20D, MEREEORMTEN R EE & U CEER&EEZH S 2 &R
ENpi-, BEEKR Y NU—JIZ&0HZ L L-, #2256, [X2.2.12121%, Tk
DOBUR ERFHROFHE 27T, TT O FEIXBIE b 32572 ik 2 58 2 B E 2 T AR
LTCWDD, FERICIZE LR D BBEANIER SIS Z EMTPESNTWD, 2, [X2.2.13
WZiE, AT UoHOBER Ry NU—7 LTS A ER AT KA R,
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%225 HTHOBEDKREFROMREE

Line Number of stations | Line length (km)
ExpansionExisting (Mehr 1391)Expansion[Existing (Mehr 1391)
1 29 29 39 39
2 26 22 35 26
3 28 2 35 7
4 19 17 21 21
5 1 10 42 42
6 27 0 31 0
7 25 0 27 0
8 0 34 0
9 0 32 0
Total 165 80 296 135

2212 T D ERARE(2030 F£ETE)
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2213 EERRYMI—HEHMT M

c.ZE0E, $Ril

ZEPER O ER A SRERIE, KL, RO T ANEAT ) LT, RIS
Thd, ZOTH, INHOMiGIE, H - REEFHICHOTHY, BA
Iz L > THRERN TV D,

BB E I
EEA Y hU—

BB TEROFM2ZE LTy NU—7 DEZE - L — FORE

Fio LBy, £5EFTE (BRT, #Fgk, 228k, #a8) 13, %€ LR A0EK Ry hU—
7 DEE, VR, MET HODOFEE LT, REREROISSXINEE 2T 25 5 2
THEFHICARATODLEE 2D, TORD, ZNHOFRy MU — 7 0LafrE L, BEuEK
Fv hU—ZXICED it L, MIEBRFIOIREICEE TE D LT 5H2 L& LT,

RAERERy hU—2 (ZH - ABLV— bED) OUcE

FiE@)., QFERICESE, ZH - REL— 28 0BRAEKA Y P —7 OE (R
1B) AT o T IR E LT-BAER Ry N —7 (ZE -V L— FETe) 13X 2.2.14
R T, F77. 226 ICBAEKRE Y N —7 OMIERE., X 2.2.15 ICX 2L ORIEE %
R,
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A TN TN T R TR T = 2 F

2214 BREBEBRRIYNTI—I(ZE-RBIL—LED)
*® 226 BRERRMNI—IVDKRIER

X5 FEF(km) FFE R (km)
1 | A @ E 300.5 414
2 | EKEBAES AR (AEBLH 72 L) 240.9 )
60
50
540
©
£
230
¥4
=
20
[
3
= 10 I
o
: |
0

1 2 3 456 7 8 910111213 14151617 18 19 20 21 22

District

2215 RCEDRBERRIYNI—IER
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FBTE T

SBIT. ERA~DOFEMIEZREL T L L bz, Bib T2 X 01C, BAEKRY hU—
JIZEDDER, 74774, @WFEOmEAZED TN,

223 [4] 74774 THLMAK, HA, BR, BEFOWRLT A, KT b L

)

DI A58 2 T BLA7» b DBTIER A v b U — 2 ONfggattoiHil (5 1-3)

TATTA URERRITERKIZEEE, REAL TREISNLTWD Z EREL, BT A4 7

74/%@%*i ﬁ%u%méﬁz\mgﬁiﬁwx@wb_ih%%tﬁ_&#%ﬁ

éﬂé ZTD, TZTIE, TA T IA VEOKETE AL, BAEK Ry U —2
DA RFT LT,

TAT7TA4r UK, AA, ER. WE, AWML T T4 %) Rt OBDHA

TATTA NIKEEEZBROTEBIFEEONERERN, KEBLIONFKEIL T~T7
JN ETFAESHUC LV EFH I N TWD, BRIIKRT ~T BRGS0 1Y | BEI1TE
BFat3n, a4 774 TCIHEEA 7 o alsttiandb b, Zhb 74774 1%
T~TUHETHE TRy N2 2L TR Y BaEK x>y vV —2 (ERN) &R EF-
IEHETAICIEE L TV D b Db b 5, BUREEEY S O, %m ﬁﬁ%b<i@m 157K
L, ZAEERE R EWHRE L TERESNLTWSA D%, kB9 4 754
EN, HEBRARORBIER v b U — 7 e (RRiEHRE _ih%%tf_k#%ﬁ
NHZEMD, AT T A RS OELEIFE IOV TR ED AT 2R AT, L

TR LOBSHOEBRER (T4 774 0 0¥E%) DOMEEREORTREZED
ZEIEREETH T, BEERETHE LN T AT UTOR I E ORAL T T A ERIR
MORER T — % & LI FITRT,

a/Kil - T/KIE

7 2.2.7 12 TDMMO %@ U CLEFKESMHENOAFTLIEKEEKROXZ EOBMNE, #
2.2.8 [CXPVERBMAITER 2, X 2.2.16 ([T/KEE £ BEGEK R v U —7 OBfRE R,
# 2210 ICKBI FAGEBERIER 2. X 2.2.17 IZ FAKEE & ERN OBR % ~9, 7«7/
EHEICI T D 2012 FEFF S TORRKANDIEA T 2 EERIED 20% 12 K& 58 14,000 T AU

T %5, EKA > TREN IR 220 T m3, Fl/KEIER 134 15,000km TH 5,

x 227 KEEBRIERDRR AR OELR

K &K
ENER | game | Ao TE | BokEk ENER | grme | Ao TE | BukEk
X i (E s . X T (E — o
B EE & iz EE &
1) 1)

1] 16,404 11463 | 21.407 905 12| 2007 — - -

2| 13208| 1.184| 19802| 2301 13| 12006 — - -

3| 13238| — 10283 | — 14| 22800 — 2352 —

4| 65042| 2313| 4607| 7.847 15| 19230 — 2504 | —

L Tehran Province Water and Wastewater Company http://www.tpww.ir/en/inter

2 Great Tehran Electrical Distribution Co. 72 & (MZ Power Distribution Company of Tehran, Power distribution
company areas (South and East) Tehran Province, West Power Distribution Company of Tehran

http://www.tbtb.co.ir/en/home
3 Telecommunication Company of Iran http://tci.ir/default.aspx?lang=En
4 National Iranian Oil Company http://en.nioc.ir/Portal/Home/

5 Tehran Province Water and Wastewater Company http://www.tpww.ir/en/aboutus
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AT AANGT AT R T 2 2 7 F

ENAR | some | KL TE | BUkEK ENAR | gaume | KoTE | DokEk
X R (E 2 e P T (E 2 sy A
) = (= ) EE &
5| 15,264 — 30,897 5,371 16 7,652 — — —
6| 21,868 — 10,945 4,152 17 7,559 — 7 —
7| 16,413 — 3,084 — 18 753 — 5,355 —
8 9,777 — — — 19 9,618 — 188 —
9 6,812 — 9,426 — 20 6,488 — — —
10 2,775 — — — 21 — — — 30,576
11 539 — — — 22 — — — 36,861
HFT) JET (TDMMO i)
# 228 KEEREROX -EF - EEHELER
[--5-4 5432
X =RES 113 [ X Eix iE =
X ) FELK(m) =g =3 i) ELE(m) =g
1 700 4,841 Steel 7 800 199 Steel
1 800 377 Steel 7 900 1,198 Cast -iron
1 900 3,624 Steel 7 900 474 Steel
1 1000 593 Steel 7 1000 865 Steel
2 700 4,126 Steel 7 1125 2,087 Cast -iron
2 800 2,365 Steel 7 1200 940 Stee
2 900 1,501 Steel 8 700 312 Steel
2 1000 1,142 Steel 8 800 2,098 Steel
2 1200 3,761 Steel 9 700 2,527 Steel
2 1400 775 Steel 10 900 466 Steel
4 700 607 Steel 11 700 321 ductile
4 800 139 Steel 1 900 835 Steel
4 900 320 Steel 13 700 591 Steel
5 700 10,181 Steel 14 700 1,788 Steel
5 700 805 Ductile 14 800 640 Steel
5 800 792 Steel 15 700 217 Steel
5 800 530 ductile 15 800 968 Steel
5 900 3,188 Steel 15 900 2,020 Steel
5 1000 1,302 Steel 15 1000 416 Steel
6 700 928 Cast -iron 17 700 1,556 Steel
6 700 425 Steel 18 700 361 Steel
6 750 824 Cast -iron 18 700 416 ductile
6 900 148 Cast -iron 19 700 1,092 Steel
6 900 589 Steel 19 800 460 Steel
6 1000 1,102 Cast -iron 20 700 298 Steel
6 1000 1,603 Steel 20 900 210 Steel
7 700 644 Steel

HiFT) JET (TDMMO i)

KIEE D
H#Oﬁk{ﬁ;h

ENVHIA LT, BAEK TR v
212 R TIEARZET A REATILZR Y,

BHEBA Y NU—7 BIOWRE ERZRZET HRMITBREZERK X v T —7 ORE

WL DD K E2 D, HEDIER., TNENEIKT 124, 43 f

EHATCTHEHE L TWD,

Eprd 5 2

R —Z12oWTIE 6, TRTENFN 10 Bt &L ThH D

36
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FBTE T

& 229 KEERERSBERAYNT—VDRFIRZEEFTH

ERNED | BIEED X ERNED | BIBED
RE RE RE RE

1 8 13 12 0 0
2 9 4 13 3 1
3 15 4 14 4 0
4 8 4 15 9 1
5 8 5 16 4 0
6 10 1 17 3 0
7 10 4 18 3 0
8 7 0 19 6 0
9 5 0 20 5 4
10 1 0 21 2 0
11 2 0 22 2 2
a5t 124 43
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X 2216 KEEMRERZERRVET—IDHE
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FBTE T

%2210 RATKEERILER

X ER E3 Er

1 183,312 12 76,330
2 155,656 13 106,646
3 122,568 14 138,108
4 1,446 15 300,575
6 147,170 16 210,358
7 39,406 17 143,143
8 17,310 18 88,557
10 61,570 19 133,253
11 76,052 20 207,418

ttiAr) JET (TDMMO Gi)

TKEEREBEAEKEA Y NU—7 L ORFET, 2211080 THH48EHTIH L, K
BITIX, 15X TOFEATE R BE <, 4,7 R TIIERET AHEPTII ARV, 2B, 5, 9. 21, 22
XTI FAGEE B OBERIL /2,

%2211 RADBREBRRINI—IEDTE

RREBRRYE X R2ERYH
D—YEDRE D—YEDRE
12
13
14
15
16
17
18
19
20

X

O N[O || W|IN|[F

=
o

NP IRPIONOWIFL W
AW INOO|OIWIW|IN

[ExY
(=Y

39



A T AH TN T MR T T = 2

X 2217 FKKEEMHREBZIERRAINT—IDHRE
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FBTE T

b. A
%2212, 221312 TDMMO #i# U THAESHNOAF LEHT AN, 574 L ORXBIE

IR % | 2.2.19 ICH AEH EBRBEK R v U —7 OR%RERT,

£ 2212 HRANATSAVEED X AR R (250Psi) (BEFZRZEHRIEARER)

X ERER B X EWIER B X EWIER B

1 1,920 8 11 8,868 12 20 429 16
1 7,867 10 11 2,120 16 20 5,351 20
1 4,917 12 11 7,049 20 149 22
1 6,915 16 12 10,518 12 20 2,287 30
1 2,459 24 12 3,127 16 20 27,132

1 23,725 12 11,177 21 16,384 36
2 14,516 12 13 5,749 12 21 345

2 130 22 13 3,763 16 22 31,828 30
2 16,994 24 13 4,025 24 22 2,292 36
2 1,439 30 13 10,173 22 1,463

2 36,010 14 7,447 12

3 13,745 12 14 3,875 22

3 5,111 24 14 4,953 24

3 21,764 14 10,935

4 1,274 10 15 3,067 12

4 20,023 12 15 4,096 16

4 11,012 24 15 4,538 22

4 32,622 15 8,117 24

5 13,066 12 15 1,472 30

5 12,545 24 15 20,873

5 1,717 30 16 2,113 4

5 4,257 36 16 334 12

5 28,411 16 2,904 16

6 18,346 12 16 1,389 20

6 2,301 16 16 5,231 24

6 897 24 16 12,515

6 15,515 17 3,113 12

7 15,036 12 17 79 22

7 1,836 16 17 10,948

7 145 24 18 334 8

7 9,536 18 13,524 12

8 1,942 12 18 2,233 22

8 1,708 16 18 321 24

8 4,431 24 18 13,809

8 10,916 19 2,798 22

9 3,708 12 19 10,620 24

9 3,838 22 19 530 30

9 5,200 19 6,799
10 6,848 12 20 478 6
10 5,900 20 4,671 12

AT JET (TDMMO #i-)
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A ZAHT AT IR FERT 2 = Z

£ 2213 HRINATSAEED K IR (100Psi)

X ERER B

5 4,264 12

9 5,160 24
18 2,995 12
20 202 12
20 2,831 4
21 18,620 12
21 2,298 16
21 14,010 18
21 4,077 24
21 3,599 30
22 734 30

7)) JET (TDMMO )
Tehran province Gas Company (3§ 220 7 A DFREIC T A e LT\ 5, BEIEK
Xy NU—27 L ORFER LOWE & DR ZELZ 24 100Psi T 20, 0 7T, 250Psi 1% 385,
113 &R CTh %,

2218 REICRYFFITONEENRAED=HDLFaL—4
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A T H TN T HER T T = 2

i)

o
A

#2.2.14 12
ERN D757

2008 WL TRT ~T /l AL T I

OzxEzcky, PEE

(RS, [X2.2.20 (2

+ 2214 XAMPBEIVEEHRERE ERN DX EHRTH

TDMMO %@ U T
ik SN

DD AT LI Hitds KL OBRZEROER , HirP#l &

WFRE, ¥, LT, HESH 330 E%fﬁ
THRZEHE 2,900km 35 L O 4,400km, KEE
8 200km :J'ootoﬂnﬂljn’% 9, 500km EHEL TS, BRI 7,000km,
MEBEER R Yy hU— 7 OBRERT,

Hi R D

x| WERER| REeE et

R
1 33,214 14,616 11
2 46,557 28,236 22
3 29,147 5,163 9
4 25,710 37,850 8
5 11,960 53,532 1
6 42,755 6,492 25
7 26,292 478 10
8 5,462 13,988 1
9 9,996 7,280 8
10 6,072 24,124 5
11 24,622 14,963 5
12 54,663 8,118 24
13 16,213 6,145 2
14 15,560 24,635 5
15 5,351 23,111 2
16 25,510 54,154 9
17 3,738 14,616 3
18 13,137 28,236 2
19 74 5,163 0
20 480 37,850 1
21 15,396 53,532 3
22 7,481 6,492 2

i) JET (TDMMO #i-)
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X 2220 BIEMREBRRERRAINITI—VLEDOKREDHE

45



A ZAHT AT IR FERT 2 = Z

4TSS

7 2.2.15 |2 TDMMO % U CEES N5 AT L@ EROXBIBMN Z2 ~3, Eahiae 50
770 JTERERRE S, T 7 A AN—HROERITK 11,000km (2T 5, K7 7 A N—ROEEA
EEA Y NU—7 L ORFEL OREEFTIIAR T 150 @EFTdH V., 6 X T 17EHATE kb 24
THEINBZ, K 2221 ICEEHREBRZER R Y NV —7 OBMRE T, FAKETIE,
WrJg D9 I KTE R ORHEIC X D KR K DEE~DOREBEN D 508, BRI, EE
PAZESE DB I RO AIZIEINT 5 Z E BB OREITEE L Ty,

2215 BERERORIBREZZBEHRAVNT—VEDTEEFHH

BREER BRAER
X EREmM) | 2y kJ— £ () v b7—
HDEDRE HEDRE
1 26,023 13 12 23,766 10
2 28,600 13 13 11,921 3
3 29,608 12 14 9,785 4
4 30,680 6 15 16,910 5
5 36,308 8 16 9,511 3
6 28,597 17 17 5,762 4
7 23,054 14 18 18,369 3
8 11,525 7 19 4,430 2
9 11,229 1 20 17,461 5
10 10,623 7 21 26,895 4
11 17,455 9 22 6,140 1

i) JET (TDMMO #i-)
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A T H TN T HER T T = 2

Q) T4 774 v OMELEOFHlTEIZ DN T
$fm717F’%wTi AL R Y N =T ~DTA 7 T4 EIC L DIEKHZE
DR T DMNERDH D Z Lb, BT > Tl a2 5205 L 7=,
1) AFIZEBT 2 ERE TEORN

HZEF—LE, K747 74 IOV TRITRT L 12, BARICBWTE, HIBENH
LA ESCBIRR, FREENE D FLDEFOREREFELZP LT LE Y
T—va X C/P L ORFA® L TIHEMRML L7,

WS LE]

WA SN HBIC K D KEEBEETROFF X | 6TlX, HEWER (FRIEEHT-
D OREEGITE) IR ERS LOVER - ET. DR, ik STV 2 Ik o
FREMEZZE LI b DL o T D,

Rm(v)= Cg X Cp X Cd X R R(v)=9.92 X 10-3 X (v-15)1.14 ( ff /km)
vi Hi BB OBy o M £ i & K #E JE (cm/s) (7= 7 L . 15 = v<120)
Cp &M, MFZ LIz 7.5~0.0 (HEBLBLILMKTF) . Cd 1% 2.0(¢ 50mm-80mm)~0.1(¢
500mm-900mm), Cg i% 0.4(:fEH1%)~6.0(0IRL) & 5% &,

B, MEARERREAERIIESBESEOMCEHEBICLIVUTOENO LB Bix D,
[EHE T HE a@%};‘i%ﬁﬁmpﬂﬁ (H18.3) ] fE#EphE£=92 24 X 10-3 X (v-20)1.51 (f&fT
/km)

[EREEYE - FE RS 12 B3 A B PIE A (H20.5) | g E2£=3.11 X 10-3 X (v-15)1.30 (f§
Fii/km)

b. A

AINCB T L HELFIC L DT AT 2HEREIIFFEEN TR L RV MA - HFES
NTW5b, RETHE - WAFEMT HHERE TIE. @ET ARV TIE, FERICK
D K7 & D ZRKEEZB, A AMAEE 72 E O3 7R R AN E i Shv, B 6 (SI
f760cm/s) LL &7 oM T vy 7 37 AfGs Ik 7wy 7 & U TALE DT, BEfaiE k=
BAEPEREL LTWD,

o
i
)

HAVE THUE B O#ERETFA (H18.3) TiX, JERE, FEMEHE= Y 7IZX 5 L CIEERF
HoaBEH LD

T E A= E AL X DAL L D BT R
%&ﬁ%%m\%§7@8%\éﬁeuhﬁnw%\~E5uhnmm%%

(oW

IS

EAE FHUE RO OMEREH A (H18.3) Ti&. MEEE, FEMERE=Y 7 IZX5 L TAmME]
MEERRELTWD, BEREABITIE ) LRAKE LTV,

il

B, ZELLTHE a2/ FThiEIvA 7Y —= FHE., KB D EER
R EREFEL L O HAZUS TOFEFEOME AR 2.2.16 B L OF 2.2.17T 2R L,

6 HUEIC XD AHEEBEFRIOFLIE (H23.3 MEEAN AKEEMRFEE 2 —)
TSI : AT PVEREE (—RAYZREMIC K SERAIC & D BERREE 2 R HRER)
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FoKiE
(F/Ki&)

FEAEYL SR R | I
B BHEOBIREEED
TERIEREH -0 O#E
& TR A L,
Rfm=Rf X Cg X Cp X Cd
(points/km)

L, EEMERSES
NV E LT Cg=05,
Cp=Cd=1.0ICEELTE
V. RIS L7 g4
TE LT 5,
Rf=1.7XA61X 1016
RE 1T 2.0 #H 2R E L
TW5,

FEARNCE/E,
%,
(MBI X 2 KEEBEETHOF5 X (H23.3
kN KEH AR > % —) ]
Rm(v)= Cg X Cp X Cd X R(v)
R(v)=9.92X 103X (v-15)1-14 ({/km)
v I B Bl 0D Jh 2 1 Fe SO E (cm/s)
v<120)
Cp IZ%&FE, kT L12 7.5~0.0 (BEMESIEAET) .
Cd 1% 2.0(¢ 50-80)~0.1( 500-900), Cg i% 0.4(F
% H1 %) ~6.0(7 kL) & 3R

[EH0E R o ERERE (H18.3)]
Bl 7K 7 5 55 560 T A=A Y 3 o XA LB IR 7
7 FHIEAREL X EFE - ERRBI O IR IR X IE K
FEUEYE EHR=9 24 X 103 X (v-20)1-51 (f&FT/km)
viHh R E#EE (cm/s). PLAES > 27 =1.0~3.0

[ rE M - P IR SR (2 B3 2 PR A 2 (H20.5) ]
FE U A =3 11 X 1073 X (v-15)1:30 ({&/F7/km)

FARRET CIRMER S R FREUT S e

(7=77L. 15=

8.1.6.2 Definition of Damage States for Pipelines

For pipelines, two damage states are considered. These are
leaks and breaks. Generally, when a pipe is damaged due to
ground failure (PGD), the type of damage is likely to be a
break, while when a pipe is damaged due to seismic wave
propagation (PGV), the type of damage is likely to be joint
pull-out or crushing at the bell. In the loss methodology, it is
assumed that damage due to seismic waves will consist of
80% leaks and 20% breaks, while damage due to ground
failure will consist of 20% leaks and 80% breaks. The user
can override these default percentages.

Repair Rate [Repairs/Km] = 0.0001 x (PGV)(2.25)
(With PGV expressed in cm/sec.)

Repair Rate [Repairs/Km] = Prob [liq] x PGD(0.56)
(With PGD expressed in inches.)
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A

FEARWINKEEIZF L,
HEfR¥ A Cg=0.56 CTRHEIE L., &
FEELRBHNC Cp X Cd & E
(Steel pipes(250psi):0.1, Steel
pipes(60psi):0.2,Polyethylene
pipes:0.1),
MR, BEREA) g
ERRE (3 UAGHETHIREM N 10
& Hass)

[E#0E T HE
# (H18.3)]
ke s & LTtk iE I P e
o
SI fii 60cm/s DL & 72 5 HIE —
oy 7 EtEELET7ae 7 L L,
EIEENDITREZEOAG %
{\,MHJJ:F#(& L CHH,

IO PEARE T

The same two damage algorithms proposed for potable
water pipelines are assumed to apply for crude and refined
oil pipelines. These are listed again in Table 8.21. Note that
mild steel pipelines with submerged arc welded joints are
classified as ductile pipes, while the older gas welded steel
pipelines, if any, are classified as brittle pipes. In Table 8.21,
R.R. stands for repair rates or number of repairs per
kilometer, PGV stands for peak ground velocity in cm/sec,
and PGD stands for permanent ground deformation in inches.

Same as Qil pipelines

ZRzE ML . B 8 (seismic
intensity (MMI)) LL R CHEIEES X
2L, BE 9L ETZEOHMXOD
0.55% 3 E[ S DG & L T
%, Hi#RIZ, EE 8 LU T
2l, BE 9 LUETZEOHXOD
0.3% 7381,

[EHLE FHIE B O =R E
% (H18.3)]

FEBE, FEIERET ) TITX S LCHE
TEHTEL 2 B,

B EAR =M EARE X D
IS X B BAEITHER
EFEYTHERIT, B 7:0.8%., EE
6 UL F:0.056 %, EE 5 L
1::0.00005%

HAZUS evaluates the reduction of the power supply function.
HAZUS does not suggest technique to assume loss, damage
about the collapse in the occasion of a power line steel tower
becoming the traffic hindrance of the urgent road network.

WA DECFERR LA O R 1T
M CH DD, i & R%ED
FHEIZIVEETDHE LTINS,

(AR iE T M=
% (H18.3)]
MEHE, IEFERET Y 7K LA
AR A R,
BAHCEASITE S & Ak,

IO PEARE T

HAZUS evaluates the reduction of the power supply function.
HAZUS does not suggest technique to assume loss, damage
about the collapse in the occasion of a telephone pole
becoming the traffic hindrance of the urgent road network.
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BRAGEME R Y P U — 228, b L e 2 EHAE. SEfs. boorv, B, T4 7T
A2 OKE., HA, BR. BE. AllA 7T 4 %) ik, Z OffEBiR OmEN O
TA 774 (KE, A, EXR. BIE. Al 774 %) fuqx

RK7avxcZ MZBWTL, A L72EB0 ., BEEER Y NI =T ~DTA 77 A K
T L DIERAELE DB LM T HOLERH D Z D, 2 HITK - Tl EM A
EiL-, £, BETm Y =7 MIBWTT~T » REHE 22 X .2 & ICEEHESN 5
HENREENTWDEZE, TA 774 2B DBIESEHIEREIIR DT —2 & LT
BP L HREGTIRA MM L2 e s, XTI A FE M LT,

F o, BEARMCHIESRMAOE M - T2 DERAARICR LGN R SN2 & C/P I
7 AU A1 [E HAZUSSIZ S W TP EMEREFHME 2K TITo TWA 2 Ehn, ZHUZLDHD
L7,

B, MIROBSLEORIEIX, WEEATEOSZTIT <, FHUIROASRFTR R HEE 2
B E A TATECHIBNIC X0 i S22, fRITHRE T 2BE0ER X v MV — 7 Offfrz &
FHIZEWATBHEEE () IIXRSE, 74 7 7 A »OmtEMER LiC k> TRRUERK R »
NU— 7 %D REEARB S Y, BARERER Y N7 ORICE TS LD E LT,

B, K7V NTERKLIATEREE () X, TDMMO 72674 7 7 A AAHaA
HEEOT T THOEENOMEMICKT L, %E LB EER Ry NI — 21T B% 525
AREMDH D U A VB OO DM EE MR T ZEHME LTERLEZLDOTH Y, A
RN EFFOHL O TR,

a/KIEB L O FKIE

HAZUS (8.1.8 Development of Damage Functions)|Z/r S D #ERRIIZ X 5, Ak &
BOBRRINTZT —ZIZKIUTERRFEICEL Y TRED 5 DIZXK g sivd, RO
KEE (PGV) ZHWTEMRAREREEALET 250 & LT TO HAZUS iz k- TF
HIER 7= 0 O ERETH (RR) ZRH7- (3 2.2.18~3%F 2.2.23) .

RR = 0.3 x 0.0001 x PGV (%28

8 MH MR4 Technical Manual
http://www.fema.gov/media-library-data/20130726-1716-25045-6422/hazus_mr4_earthquake_tech_manual.pdf
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A FATTAZ HERFE T 7 2= 7 |

#2218 KEEBOBREEE(ENEARTE)

wigEs | DRER | BRER | gegs | e
X KINEE | AEE | o :
(m) (gal) s (B A /km) 34
1 16,404 564 87.09 2.317 38
2 13,298 534 82.45 2.049 27
3 13,238 550 84.92 2.189 29
4 65,042 550 84.92 2.189 142
5 15,264 534 82.45 2.049 31
6 21,868 483 74.58 1.635 36
7 16,413 477 73.65 1.589 26
8 9,777 537 82.92 2.075 20
9 6,812 590 91.10 2.564 17
10 2,775 543 83.84 2.127 6
11 539 487 75.20 1.665 1
12 2,907 464 71.65 1.493 4
13 12,906 535 82.61 2.057 27
14 22,890 484 74.73 1.642 38
15 19,230 556 85.85 2.244 43
16 7,652 560 86.47 2.280 17
17 7,559 592 91.41 2.584 20
18 753 599 92.49 2.653 2
19 9,618 591 91.26 2.574 25
20 6,488 776 119.82 4.750 31
* 2219 KEERDEEEE (ZENEIR)
WEEE | HEEE n -
wgEs | DRER | BRER | peps | pEem
= m) | NEE | REE | | s
(gal) (cm/s)
11,463 564 87.09 2.317 27
3 1,184 550 84.92 2.189 3
2,313 550 84.92 2.189 5
2220 KEEBROWHEERTE RoTESE
i I i I == = =
EREE jﬂﬁgﬁ Hffjf WEHE | wWEEF
(m) | e | @ma) |
1 21,407 564 87.09 2.317 50
2 19,802 534 82.45 2.049 41
3 19,283 550 84.92 2.189 42
4 4,607 550 84.92 2.189 10
5 30,897 534 82.45 2.049 63
6 10,945 483 74.58 1.635 18
7 3,084 477 73.65 1.589 5
9 9,426 590 91.10 2.564 24
14 2,352 484 74.73 1.642 4
15 2,504 556 85.85 2.243 6
17 7 502| 9141|2584 0
18| 535 500 | 9249 |  2.653 14
19 188 501| 9126 2574 0
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FBTE T

z 2221 KEEROHEEETE (BKESH)

MERERAN  hREHEKEE EE|& (FERT e
B OEBEEM | mmen AR ER | REAEET  wmwm
1 905 564 87.086 2.317 2
2 2,301 534 82.454 2.049 5
4 7,847 550 84.925 2.189 17
5 5,371 534 82.454 2.049 11
6 4,152 483 74.579 1.635 7
21 30,576 479 73.962 1.604 49
22 36,861 470 72.572 1.537 57
+® 2222 KEHBEROHEERTE (KA-EFEH)
K =z ERIER =1 iﬂztﬁﬁ%k ijﬂﬁﬁ?:—dt %&%?HS %&%%’Fﬁ
(m) PR (gal) | EE(cm/s) | (BEFr/km) B
1 700 4,841 | SHE 564 87.086 2.317 11
1 800 377 | ST 564 87.086 2.317 1
1 900 3,624 | A& 564 87.086 2.317 8
1 1000 593 | fHE 564 87.086 2.317 1
2 700 4126 | tHE 534 82.454 2.049 8
2 800 2,365 | fHE 534 82.454 2.049 5
2 900 1,501 | $AE 534 82.454 2.049 3
2 1000 1,142 | $H%E 534 82.454 2.049 2
2 1200 3,761 | fAE 534 82.454 2.049 8
2 1400 775 | AE 534 82.454 2.049 2
4 700 607 | S 550 84.925 2.189 13
4 800 139 | A& 550 84.925 2.189 0
4 900 320 | SR 550 84.925 2.189 1
5 700 10,181 | SH%E 534 82.454 2.049 21
5 700 805 | #VALILE 534 82.454 2.049 2
5 800 792 | fAE 534 82.454 2.049 2
5 800 530 | #UAAILE 534 82.454 2.049 1
5 900 3,188 | fHE 534 82.454 2.049 7
5 1000 1,302 | $AE 534 82.454 2.049 3
6 700 928 | E8kE 483 74.579 1.635 2
6 700 425 | SHE 483 74.579 1.635 1
6 750 824 | thEEkE 483 74579 1.635 1
6 900 148 | BT 483 74.579 1.635 0
6 900 589 | ffl%&E 483 74.579 1.635 1
6 1000 1,102 | $58%E 483 74579 1.635 2
6 1000 1,603 | A& 483 74.579 1.635 3
7 700 644 | H%E 477 73.653 1.589 1
7 800 199 | S 477 73.653 1.589 0
7 900 1,198 | $iskE 477 73.653 1.589 2
7 900 474 | A& 477 73.653 1.589 1
7 1000 865 | fHE 477 73.653 1.589 1
7 1125 2,087 | $EE%E 477 73.653 1.589 3
7 1200 940 | SH%E 477 73.653 1.589 1
8 700 312 | A 537 82.917 2.075 1
8 800 2,098 | S 537 82.917 2.075 4
9 700 2,527 | A& 590 91.101 2.564 6
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AT AANGT AT R T 2 2 7 F

X i EBRER g WRERK | BRERK wEHE | WEER
(m) PERE (gal) | FEE(cm/s) | (EFRF/km) #
10 900 466 | A& 543 83.844 2.127 1
11 700 321 | BOR(ILE 487 75.197 1.665 1
11 900 835 | fHlE 487 75.197 1.665 1
13 700 591 | SE 535 82.608 2.057 1
14 700 1,788 | SHE 484 74.734 1.642 3
14 800 640 | S 484 74.734 1.642 1
15 700 217 | AT 556 85.851 2.244 0
15 800 968 | S 556 85.851 2.244 2
15 900 2,020 | SR 556 85.851 2.244 5
15 1,000 416 | $HE 556 85.851 2.244 1
17 700 1,556 | §H& 592 91.41 2.584 4
18 700 361 | S 599 92.49 2.653 1
18 700 416 | T IE 599 92.49 2.653 1
19 700 1,092 | $HE 591 91.255 2.574 3
19 800 460 | A& 591 91.255 2.574 1
20 700 298 | S 776 119.821 4.750 14
20 900 210 | A& 776 119.821 4.750 1

% 2223 TFKEEBOHEEETE

BEEE | BEEB | a0
m | FEER | comag | xam | Boo | #EEm
(gal) (cm/s)

1] 183312 564  87.086 | 2317 425
2| 155656 534 82454| 2049 319
3| 122,568 550 | 84.925|  2.189 268
x| 16 550 | 84.925| 2189 3
6 147,170 483 74.579 1.635 241
7] 39406 77| 73653| 1589 63
8| 17310 537| 82017| 2075 3
10 61,570 488 75.351 1.673 103
11 76,052 440 67.940 1.325 101
2] 76330 21 65006 1200 9
13| 106,646 535 | 82608 | 2057 219
14 138,108 404 62.381 1.094 151
15| 300575 38| 56822 | 0886 266
16| 210,358 346| 53425| 0772 162
17 143,143 395 60.991 1.040 149
18] 88,557 15| 64079| 1162 103
19| 133,253 384 59203| 0976 130
20 207,418 286 44.161 0.503 104

PLED FAEDIEWELZ XN D EF 2.2.24 [T 280 ThY  BMICHEE TR
TiHlT 5 & 1ML SRIZEFT L TNDZ NN, bbb TKEEKEBREERLR v
NO—27 Wilg s OREENTREBEZT 5L 1 Kb 5 XK TOMEMRLR ENENRND,
R, KEEKEHBINCEHET 52 & CEBEE IS UZHEREEZHLNE L,
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FBTE T

+& 2224 KEEBRODRIZEBAVINI—IBLVHBLEOREERHRELIVOEERSETH

BREERRY MBS BEETE (BHEEHE)
— = 35 s
= *;%;é;’ =@ E”fg‘"’“ gﬁﬂg‘] B Eae | keke | suen
1 8 13 38 27 50 2 21
2 9 4 27 41 5 28
3 15 4 29 3 42 17 -
4 8 4 142 5 10 11 14
5 8 5 31 - 63 7 36
6 10 1 36 - 18 - 10
7 10 4 26 - 5 - 9
8 7 0 20 - - - 5
9 5 0 17 - 24 - 6
10 1 0 6 - - - 1
11 2 0 1 - - - 2
12 0 0 4 - - - -
13 3 1 27 - - - 1
14 4 0 38 - 4 - 4
15 9 1 43 - 6 -
16 4 0 17 - - - -
17 3 0 20 - 0 - 4
18 3 0 2 - 14 - 2
19 6 0 25 - 0 - 4
20 5 4 31 - - - 15
21 2 0 - - - 49 -
22 2 2 - - - 57 -
ot 124 43 580 35 277 148 170

— 05, FAEIZEEHD 15X, 16 K TRAEK R Y N —7 LRET HEATA LM, AL
D 1K, 3KIZEBWTH HIIHZ D,
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o T AR TN T IS R T 7 P 2 |

& 2225 TRKEEBORIZEBRAYNI—VIUVHMBENREBMBEIVEERSERHK

X ﬁf‘&%@g"é;— BBEOZEGH | WEEH
1 3 7 425
2 1 3 319
3 3 4 268
4 0 3
5 - - -
6 2 3 241
7 0 63
8 1 36
9 - - -
10 1 103
11 2 101
12 2 92
13 3 219
14 3 151
15 9 266
16 8 162
17 2 149
18 1 103
19 3 130
20 4 6 104
21 - - -
22 - - -
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b. A

HAZUS (8.2.8 Development of Damage Functions)|Z/R S 2 EREIC L 5, Aido &
BUBIRENEZT—ZICEY TRED 2 SOHAFITHOWTHREWERAT 234t L7-, &KX
DOMiF R AREHE (PGV) MW TRIRERF ML AT 560 & LT FoO HAZUS 5
IR o TERIER &= 0 O#EREFTH RR) ZRkdiz (K 2.2.26~%# 2.2.28) ,

RR = 0.3 x 00001 x PGV 228
#2226 Psi100 HREDRHIBEHE EATH

= =% ERIER | MRERK | HERERK %&%%ﬂﬁ WEER
(m) MRE (gal) | EE(cm/s) | (EFi/km) #

5 12 4,264 534 82.454 0.615 3

9 24 5,160 590 78.594 0.552 3
18 12 2,995 599 64.079 0.349 1
20 12 202 776 44.161 0.151 0
20 4 2,831 776 44.161 0.151 0
21 12 18,620 479 73.962 0.481 9
21 16 2,298 479 73.962 0.481 1
21 18 14,010 479 73.962 0.481 7
21 24 4,077 479 73.962 0.481 2
21 30 3,599 479 73.962 0.481 2
22 30 734 470 72.572 0.461 0

3 2227 Psi250 FAEDX A EHEEMH(EETERIIAREA)

o =% ETRIER iﬂl%ﬁ%ﬁt iﬂiﬁ%ﬁt ?&%@_%Ui% *J%%:% ?&%”@:Fﬁﬁi
(m) INEE (gal) | FEE(cmis) (B Ffr/km) T (XET)
1 8 1,920 564 87.086 0.695 1
1 10 7,867 564 87.086 0.695 5
1 12 4,917 564 87.086 0.695 3
1 16 6,915 564 87.086 0.695 5
1 24 2,459 564 87.086 0.695 2
1 23,725 564 87.086 0.695 16 32
2 12 14,516 534 82.454 0.615 9
2 22 130 534 82.454 0.615 0
2 24 16,994 534 82.454 0.615 10
2 30 1,439 534 82.454 0.615 1
2 36,010 534 82.454 0.615 22 42
3 12 13,745 550 84.925 0.657 9
3 24 5111 550 84.925 0.657 3
3 21,764 550 84.925 0.657 14 26
4 10 1,274 550 84.925 0.657 1
4 12 20,023 550 84.925 0.657 13
4 24 11,012 550 84.925 0.657 7
4 32,622 550 84.925 0.657 21 42
5 12 13,066 534 82.454 0.615 8
5 24 12,545 534 82.454 0.615
5 30 1,717 534 82.454 0.615 1
5 36 4,257 534 82.454 0.615
5 28,411 534 82.454 0.615 17 37
6 12 18,346 483 74.579 0.490 9
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A T H TN T HER T T = 2

X % ERER iﬂl%ﬁn‘?—zk iﬂziﬁ?ﬂt ?&E.E._%Uﬁ ?E_Z%Tf—’l’a-:l" ?&E’E’E_Fﬁ?ﬁl
(m) InEE (gal) | EE(cmis) (B Ffr/km) g =53]
6 16 2,301 483 74.579 0.490 1
6 24 897 483 74579 0.490 0
6 15,515 483 74.579 0.490 8 18
7 12 15,036 477 73.653 0.477 7
7 16 1,836 477 73.653 0.477 1
7 24 145 477 73.653 0.477 0
7 9,536 477 73.653 0.477 5 13
8 12 1,942 537 82.917 0.622 1
8 16 1,708 537 82.917 0.622 1
8 24 4,431 537 82.917 0.622 3
8 10,916 537 82.917 0.622 7 12
9 12 3,708 590 91.101 0.769 3
9 22 3,838 590 91.101 0.769 3
9 5,200 590 91.101 0.769 4 10
10 12 6,848 543 83.844 0.638 4
10 5,900 543 83.844 0.638 4 8
11 12 8,868 487 75.197 0.500 4
11 16 2,120 487 75.197 0.500 1
11 7,049 487 75.197 0.500 4 9
12 12 10,518 464 71.645 0.448 5
12 16 3,127 464 71.645 0.448 1
12 11,177 464 71.645 0.448 5 11
13 12 5,749 535 82.608 0.617 4
13 16 3,763 535 82.608 0.617 2
13 24 4,025 535 82.608 0.617 2
13 10,173 535 82.608 0.617 6 14
14 12 7,447 484 74.734 0.493 4
14 22 3,875 484 74.734 0.493 2
14 24 4,953 484 74.734 0.493 2
14 10,935 484 74.734 0.493 5 13
15 12 3,067 556 85.851 0.673 2
15 16 4,096 556 85.851 0.673 3
15 22 4,538 556 85.851 0.673 3
15 24 8,117 556 85.851 0.673 5
15 30 1,472 556 85.851 0.673 1
15 20,873 556 85.851 0.673 14 28
16 4 2,113 560 86.469 0.684 1
16 12 334 560 86.469 0.684 0
16 16 2,904 560 86.469 0.684 2
16 20 1,389 560 86.469 0.684 1
16 24 5,231 560 86.469 0.684 4
16 12,515 560 86.469 0.684 9 17
17 12 3,113 592 91.410 0.775 2
17 22 79 592 91.410 0.775 0
17 10,948 592 91.410 0.775 8 10
18 8 334 599 92.491 0.796 0
18 12 13,524 599 92.491 0.796 11
18 22 2,233 599 92.491 0.796 2
18 24 321 599 92.491 0.796 0
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X % ERER iﬂl%ﬁn‘?—zk iﬂziﬁ?ﬂt ?&E.E._%Uﬁ ?E_Z%Tf—’l’a-:l" ?&E’E’E_Fﬁ?ﬁl
(m) InEE (gal) | EE(cmis) (B Ffr/km) g =53]
18 13,809 599 92.491 0.796 11 24
19 22 2,798 591 91.255 0.772 2
19 24 10,620 591 91.255 0.772 8
19 30 530 591 91.255 0.772 0
19 6,799 591 91.255 0.772 5 15
20 6 478 776 119.821 1.425 1
20 12 4,671 776 119.821 1.425 7
20 16 429 776 119.821 1.425 1
20 20 5,351 776 119.821 1.425 8
20 22 149 776 119.821 1.425 0
20 30 2,287 776 119.821 1.425 3
20 27,132 776 119.821 1.425 39 59
21 36 16,384 479 73.962 0.481 8
21 345 479 73.962 0.481 0 8
22 30 31,828 470 72.572 0.461 15
22 36 2,292 470 72.572 0.461 1
22 1,463 470 72.572 0.461 1 17

100psi. 250psi FIZHOWTEBRAHEK R Y U —7 . WiE & ORZEHE X O EWEHIT
BABPS 5 L#£2228D LBV L7220, 250psi B TIiX 1. 2 X3P LN 20 X CTHEgaMH: A3
BN ENGND,

#2228 RRHRBEBRAYNI—VEDOREEF. MIBEDRERESLIVEEREEK

100psi 250psi
X [REEBAVND— | BEXE | BERE | REBBAVNI—DL | BERE | ooy
EDREBMRE # # DREBMRE & - 3

1 - — — 30 26 32
2 - — — 28 16 42
3 - — — 21 20 26
4 - — — 17 6 42
5 4 0 3 14 9 37
6 - — — 28 10 18
7 - — — 21 1 13
8 - — — 16 0 12
9 0 0 3 16 0 10
10 - — — 12 0 8
11 - — — 18 0 9
12 - — — 19 0 11
13 - — — 17 4 14
14 - — — 11 0 13
15 - — — 24 2 28
16 - — — 20 0 17
17 - — — 12 0 10
18 4 0 1 10 0 24
19 - - - 18 0 15
20 2 0 0 28 14 59
21 9 0 21 1 0 8
22 1 0 0 4 5 17

20 0 28 385 113 465
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i)
A

C.

HAZUS (8.2.8 Development of Damage Functions)|Z/8 S5 ERKIC L D, F XKD
K RKHE (PGV) 2 W TRIMARERFFEEZ AT L2 DL LT IO HAZUS U2 L -
TEHERIERHT- D OfEFETTH (RR) ZRKdiz (£ 2.2.29) .

RR = 0.3 x 0.0001 x PGI(225)

#2229 BRREMPEDORXFNBEEHEETIRE

BRI i AR | i B FEE e = 3
= : E(ﬁma)_E fﬁtﬁf/s) ﬂﬂig?:;t) (*&% Fﬁ/li:) BRI
1 33,214 87.086 564 0.695 23
2 46,557 82.454 534 0.615 29
3 29,147 84.925 550 0.657 19
4 25,710 84.925 550 0.657 17
5 11,960 82.454 534 0.615 7
6 42,755 74.579 483 0.490 21
7 26,292 73.653 477 0.477 13
8 5,462 82.917 537 0.622 3
9 9,996 91.101 590 0.769 8
10 6,072 83.844 543 0.638
11 24,622 75.197 487 0.500 12
12 54,663 71.645 464 0.448 24
13 16,213 82.608 535 0.617 10
14 15,560 74.734 484 0.493 8
15 5,351 85.851 556 0.673 4
16 25,510 86.469 560 0.684 17
17 3,738 91.410 592 0.775 3
18 13,137 92.491 599 0.796 10
19 74 91.255 591 0.772 0
20 480 119.821 776 1.425
21 15,396 73.962 479 0.481
22 7,481 72.572 470 0.461
Al 243
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LTSS

HAZUS TR SN2 A 7T A REBEICHE L TR 2 & OERE R EHE L (R

2.2.30) .
EE = 0.3 x 0.0001 x PgIta2s)
#2230 BEEORANEEHSEH
WRER | BRER | e | mmmes
K| EEM | AmEE | X2 f%;ﬁjl“(;) e
(gal) (cm/s)
1] 26,023 564 | 87.086 0.695 18
2| 28,600 534 | 82.454 0.615 18
3| 29,608 550 | 84.925 0.657 19
4| 30,680 550 | 84.925 0.657 20
5| 36,308 534 | 82.454 0.615 22
6| 28597 483 | 74579 0.490 14
7| 23,054 477  73.653 0.477 11
8| 11,525 537 | 82.917 0.622 7
9| 11,229 590 | 91.101 0.769 9
10| 10,623 543 |  83.844 0.638 7
11| 17,455 487 | 75.197 0.500 9
12| 23,766 464 | 71.645 0.448 11
13| 11,921 535| 82.608 0.617 7
14 9,785 484 | 74734 0.493 5
15| 16,910 556 | 85.851 0.673 11
16 9,511 560 | 86.469 0.684 7
17 5,762 592 |  91.410 0.775 4
18| 18,369 599 | 92.491 0.796 15
19 4,430 591 | 91.255 0.772 3
20| 17,461 776 | 119.821 1.425 25
21| 26,895 479 |  73.962 0.481 13
22 6,140 470 | 72572 0.461 3
At 258

XBNZ A D &5 20 X THEERFTN SV ML, ALERH 1 X265 5 K TORERPFTEN LN 2
EWGTND, Fo, 10 2, 6 KBIV 12 KTIEMOR LY BENER R v b U — 7 S50
22 LN SIRMEAIRIC OV TIIEE L TRV MENDINEXTHD Z LB 0 D,
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WEBRH

%2231 BEEORAEBANTI—IELUNBLOTEY . KAEE
REEBART—rED | MERE o
2| sz@maziphg) | Oty | DOEIK

1 11 10 18
2 22 3 18
3 9 9 19
4 8 2 20
5 1 1 22
6 25 5 14
7 10 1 11
8 1 0 7
9 8 0 9
10 5 0 7
11 5 0 9
12 24 0 11
13 2 0 7
14 5 0 5
15 2 0 11
16 9 0 7
17 3 0 4
18 2 0 15
19 0 0 3
20 1 0 25
21 3 0 13
22 2 2 3
=11 158 33 258
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(4) ) OMEFHVERTAT
HERRF O @YY ENBRRER X Y N —2ZIZ5 228 L LT, FICEMEEICIY K
HENEGEL L. ERPHZES D Z L3I 6D,

I TITEMBEIC LA WEREN AR E X, BAEK R Y FT—Z IRV OBEYMEEE L
FURENHGELT 2 = LI X DB KEAZE O FIREMEIC S W CRMli 21T - 72,

1) B X AeE
EMEENBRLZERK R Yy N =752 2 2BOBNI b, BARLE A T U EOEYH
EOIRPUZ DN T, BEFEHE 2SN LT,
a. AARIZEIT % H)

Y OHTEIZ XD EICHOWTIE, EMAFETF— L0 5 B AROREBRFH 2/ L=, 1995
R R E R BT DR BER O L ENELRIE, RIZEZEVOBRERTH D, EW
MBI 2 LOERK S PAZE S hv, RORE, VB EL M S BB TE T KR O
B\ X DWEOILRLF - EAEEE OIERE(LIC K D EE ORI~ 27235,

b.A Z U EDOFH

1999 £ JICA THIE~ A 7 vy —= JHEGHAE | \I2B W TIE, 3 ORI HEET L
(4 2.2.22) IZHADE, TATUVTOWEREEE 2.2.32 DL HIZEHL T\ 5,

2222 BELEZIDDOMEETIL(1999 £F)
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%2232 3DOMOMEETILA999 F)TEOHERTE

Ray Fault Model Ti%, 7~7 U THOEEMD 55%2&H7- 5, 483,000 A2 L <X
BET D LHESNTWD, 4 7V OTFEREEREORY Y A SR ERLEATH Y,
KEOZVHAROETREELY GENV LB TH D, BEITME T, PSS AT
U REDW ST NFEL TWD, A T2, TAT 2 OBRBITHEICH L T TH Y . &
MBI X DEKAEDO Y 27 HEWEE R D,

2) HEWEISIC X 2B PHEE O F

FREAEE A, EWEERIC X DEBAEOEIZOVNTS ARV, T »E OB EHIED
Bl 2 BLTHRAT UTe, BRAEIE R K T, @B, 7 T OfEE, BT ARFRD
EFICED . 2 OEBAEEH S,

AT 2BV ThH, UTFTOFEED X HIT, 2002 4 Qazvin HiFE<° 2003 4 Bam #1E THEY
BRI XD EBEHENARZ T b5,

2223 BYRIREFICKHERDHEATY)

3) ‘MBI & % IR (RLEAE) B

) MEIEE L ChRlm o & 2E g (FLER) % PRI R+ 25 2 & T RESREK o s
MORELAHET D Llz27en 5, £, B%RER () (BT 28M - 503 HEE
SNHOTRIK - BIHFFEICHEHTH D, HARD FLEE TR O 5eH 2 & L, C/P IR
L7, X 2224 17T LBV THY, ZHVUIBRARRIE KEKLOBEOFEF| 2= 2iicblz-

TMZEFENLEL, ZO/RREZRFRRCELHIZLDOTH S,
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2224 EIEDFTER

Z OEFROFIIC LY C/P T EEEIE PR O EERIIIMF ST, C/P & OWiEORSE.
ASEOFTIE, ERLZE ) RAARCBVWTHEA SN TS EIR TR, BARLA
T ORDEEDENESZE L, A 7 HOBRNERNS TV R = ORERLEHENT
NTUA~DOEARERZRH L k2R Lz, BEHGET, LTt Thbd, £7.
LU ORI X 0 @ BRI ET D, IRIC, £2.2.33 10| fEX A 7 - dEUE -
EEm I LD gL median ZIRET D, E LT, K 2225 DXL HIZ, SFEEOEY OEEE
BT L IR 23R 5, M & O REMED B 223 T X 5 ICEPETX 5,

PGA
P = NORMSDIST ( P )

f  median

%+ 2233 BEAMT BS-BEF(CEOIC B & median DRTE
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2225 FEEERICEIEBEOETE

66



FBTE T

%2234 BEHIEORMIEOBR

BT 5 5 B RiE, BRI S S U FRO £ 5 ISR T 5,

V=0.66 LW, (W,-2)
W, =debris width from building collapse
L= Width of building

4) BB XD BEER R Y N U — 7 ~OWERE LB E 2 TR
FROWERELEE X, EMETFT—L00ITUTO X S RS 217072,

a R % DGR ZR D3 = S

HMETF — LI RBEDOREIZHOWT, LELEEEZRA T OERES L HELR O, HUE
FEAEBITRHR RIS REZR L DI T2 2 & 7J>7ﬁ>dlf§>é TLERELL, BADOER L
LT, BIGREEBEEREOWEN], WHEDFEE L/ L. TDMMO Ml 6 B L7z, 41k
T, AFORFIHET HEBIIR D B2 S EBICHEZEML T Z &I D,
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b AU AZ I D ffe 4

2.2.2 TRz X912, A4 7 FREBERZBEE LTH FEZZT T D, M FiEETZB IR
NHBIEET D Z ENR20O THEMMEN TH Y . H FEkOEBEFNIIEF 12D 720D,
1995 AEBRARIR I KR K OBSOFEF| 2 5 3 [0l I F—THI L7z, KEIBROZELEEED X5
W2 BAREANVE CAVTRE B R & V3l EREIE IS AU S X i Z 2 Th v . R
RBEELTHEITHDEEZD, —J7 Ty DB S A7 BE O BERE IR #E0 /K 7% D fE i~
DI ZITEETH D,

c.BAUEH R v b U — 7 inEE O ERL

HATOXKE LT, BRGEKR Y N — 7 hEE A EEMICIESRE L T Z EnE
ZHN5, FEE, 2.2.6 12507,

2.2.4 [5] W0 b RN EETREGER R v U — 27 ONEatEI k- D MR RGO
RE (58 1-4)

(1) A 7 EOMERELE, WER T E O
47 VEOMBEXETH S [Coded63) Z%ME LK EZIT- T2,
MR R IZDOWNTIX, T~T i FTOHATE (Technical deputy) (& CEMLDOETFEFE:
TIHAR THEROMNTRBEN S I L T\ D,

2 A 7 UETOEMEESOMEXNRE T 5,

1) MEMATR LSO

2013 £ 4 A 10 HIZ Jalal Al Ahmad #& (2351 A EMTR THIIE 21052 U, M EmH xR
DBRIZONWTHIE L7z, BRICT VI —2RETHLHETHY, HEATMmOHFmIm
MoTTrH—Hh hEREL, BT E P LE2EET5 2 & C, #IEBRFO BT LT
B & ORNCRAT HMAEMZIE T2 TEEEZBNRD,

X 2226 HEBREHTTHIOERELI-FEE
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2227 BIRR., 7oh—RERR. ARBHRIK

2) T OMOFERIZIIT D MHEMTRO FEHEIRBLIZ DUV T
2013 410 A 24 BIZIE, BEICIEMEAKE T LB OV TR L7,
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A ZAHT AT LT T 2 = 2 F

2228 BREICTHEMEXIERMNAERINI-IER

I OTER & g & 28t CHAE T 5 2 LItk v, HEROBHOER 2T 57200

boEBohg, £z, BIOBER TR, B Lo EGEN 1LEE (PCr—7vic &

D EET E T ToERE) NRLIAM, AR I T D470 0 F OYEEHNE 5t
STV,

2229 ZEEHHILEE. MR EDREIRR
— 05 R SNTC RGBT BV T, A2 DTN RME Y R —RE ST
BY, HERRFOZEBIRE LIARR L > TV D Z LB D,
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EBETHREE

2.2.30 HTURERICHEMER W /A—DRESN-IEE

X 2.2.31 HrmEPDFEES 2 /8\—D

BRI

ﬂl‘:lll
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3) WafE

®3)

BRI E D72 0D | IR ICIEMIR A i LG T\ D, BARTEZHINA TS
@ﬁ%ﬁﬁ%@%éhfv% (PC o —7 v, Hidh EOIRRE/e L) Z xR Lz, T
L OMMEMEREIZ OV T, BHARTIIEIOZRL THifREZHT 2 2 ERNZ 0 (2 A MR
M THDHTZD) | 7T~T7 TN TOMMRTIEX, BT — T LR O R AL 2 0] 5
HZTENEZMENTWD Z ENHERTE -,

A 7 [T AT RE AR MRS R B3 2 ARt

A 7 VEIZBWT, BRI PC 77— 7 V2RI LI ERE S IEFESoHT ) D B OJEIEZ: E o k
M TOEREBIIERR N FERH I N TNWD Z ENMERTE 72, AT, HERFOEHOZEE %
M2 LERZHIN TV, ZRb0RREBRT D L. HKT%%éhfwé@%
BiibHE (PC o —7 V%) 1, A 7V EOBRETHLEOEEEAREE B 2 biv, i TH
fird o L TWéEEbﬂéoUTL\@%%E%E®—W%T?kE% LK LIE
OREE, g =2 2 MZOWTRT,

Fz 2.2.35 EREMHLEED—1H

The block type buffer chain Buffer link type Buffered joint pin type

Image

N nan I Han

T
|
|

ELET] 1Y T —

Cost

4,500 T-H 5,500 T-H 6,500 T-H

4)

— 5. ABHIOEN. THRFRICOWTIE, N FE THER T TWRY, A 7 THE AR T
FEIZHOWT, AR, fE TFRIA, % 2 2 Mz oW TR L7z,

REVEKR Yy NU—7 (ZEH - WBr— b a2Ele) OmEMERHb

1) A

BEEK R Y NU—7 BIZENDIEEY OF T, b o RS TR i & — B2
T D72 DMEMEEO S O & W L, FRICHENEO MEgtE N IR SN D BRI OV T,
MR 21T > 7,

IR RIER LB ET 22T THOHNIMHEALFEZEATHLIZRVOTH D525, BATHE
D 2OV TIIEMIR LIELRET 2MENH -T2, BHFMGIEZT TIE, BiFO
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2)

AREMEZHIBTTE 2200 LIV WA, BBICHT 28 RIEAATH D, TOn, T
fifi 2 SEHtE L CHABIC T 2898 2 BN L, bR MR MR xR 2@ E+ 5 = k}:bto

TR BT - Tk, MHEMEOFM T EIC SV T, TDMMO & JICA HEMZE TH#E L. &)
WS R TIEIC L D 1 A7 U —=0 7 %5 i L CHEB MO @S OB R A L. Messik:

D3R &I SR RRIC DWW T, R A2 S 5 FIHE L, 1IRAZ U —= 274
L CkE THAZUS| & HAD THLoFE 2kv, @S5 E21T 72, HAZUS O H
IR ENOERENFHEL A0, BEOTa Y =27 NCTFA~TUVHIZKBE LU
EIC K D2 HESE L7223, TDMMO OiWEEIC L v HAZUS I X 58 b &b T
Fihe Uz, FEMIREMNIL. AAROEREORGFIEO—>TH D THIERRA KM /114 )
IS X ER LT, SEMFEMEOEMICH - > Tid, T~T U ICEN D BR A BRI
W N—E T L 1 IRAZ U —=2 F RSN @ W &Rl SN ToRE R 7 v — 7 DR G

RFEBR A U, FEMFHME A SEM L=, 728, KkE THAZUS] L HADO THLodKHk)
OEEIL, kD EBY TH D,

B K[E THAZUS)

HAZUS 1%, k[E FEMA TR SN KERFOWEREL AT L Th D, HEMHEICK L
T, KENORGHER O EALEF R END, HEABETHIENTE D,

BRI OWTIL, MEHER O (MEXRFOZ A 7, BRI, #HER, S3okEz L)
&L KBBROPTER (R, RRE) | IEHE R~ 1\726 EDIFHRIZES &, FMEERD
HEHEIZOWT, 4 X4 7 (Minor Damage. Moderate Damage. Extensive Damage,
Complete Damage) TN ZNOREMEZHHT LD TH D, INBEROMERFDOZ
A 7RMEERIL, KEOREEIZTESWTHW L TWbh e, MEOHRICEH T 256
X, EHMEAEEIHET 2 0ER B D,

WA THIIDTE]

AIIDGEZ, FIERICE > TRES T, a:ﬂﬁ%e@*ﬁ%@%ﬁiiﬁﬁiiff‘%éo )
TR HAECM O BRI B W THTERF O EREITHEH SN T L HIETH L, @
I, v A7 uy == 7HFETHHEAL, 7~T C OMBREFERELZ FML T2,

IO EE, BEACBEGRE [ EHIC L - T, EBEOEFELBOIRIE L ORRE ST LIk
REEE 2. MBBROMIER T WA, ORI T LG 3% OFUERE (Mg
FER, RO FEE) 26, EEOLBEL S 8bT 5 FiETHD, FMLoFEZ, H
ARENOERFER 2 E X THIT SN TIETH -T2, ~f 7 ey —=2 7HETIX
TNT OBREASCHBWRELZREL, 77 OBRICGEHCTES X9 \—Eﬁﬂﬁb’(b\
Do

1IRAZ U —=2 7

TANT UTICERN D TR TOBRICOWT, HAZUS KOHF LD FIEIZLY 1RAZ Y —
=27 & E LTz, HAZUS 22\ TiZ, TDMMO @ C/P O A THEfii Uit L7z, Ao
THEDFERIZ Tz - TE, Gl 4 Z 2216 8 & FED BARRRAIZ W T C/P NS
W z170, C/P TRl 24T - 710 ﬁﬂﬂﬁ IERL T, 7T Ui ORERN 11 Z A FIZ55H
T&HZ LITER L, SBREATBT DMt (BIEOMBRIE) 2oV TRHl L 7=,
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Bridge Type
E% # Typel = Type2
% Type3 u Typed
Typell, 4,1% :E:E: 11 Type5 HType6
Typel0, 37, 11%
= Type7 3 Type8
Type, 10, 3%_% ™ Type9 ~ Typel0
Type8, 7, 2% _——
Type7, 4, 1%/ Types, 35, 11% \Types, 7, 2% = et othertyee
Types, 5, 2% Type4, 2, 1%
2232 TASUTORBRERXDEIE
3 2 - s 5
+ 2236 BRERBRICETIEEORRE
No. Superstructure Substructure Possibility of collapse Comment
Typel |Concrete slab Pile column bent O
T-section girder (concrete) or
Type2 |Plate girder (steel) with simple Pile column bent X
girder
Type3 Platg girder (_steel) with pile column bent A The seismic capau.ty is depended on the
continuous girder lateral strength of pier.
Plate girder (steel) with . .
Typed Thin steel
ype continuous girder In steet pier X
Type5  |Concrete slab Thin RC pier A The seismic capau.ty is depended on the
lateral strength of pier.
Type6 |Rigid frame (steel) Rigid frame (steel) O
Type7 |Rigid frame (concrete) Rigid frame (concrete) O
Type8 |Plate girder (Temporary bridge) |Thin steel pier (Temporary) X
Typed  |Box beam RC pier A The seismic capau.ty is depended on the
lateral strength of pier.
TypelO |1 span bridge Abutment O
Typell |Concrete slab with simple girder |Pile column bent X
Legend
(O  Possibility of collapse is low
A Possibility of collapse is middle
X  Possibility of collapse is high
1RA Y V== 7 OfERE TRIORT, BRERR Y MU =780 5 2 DOMERR Lk
IZEEE O E 18 FFIC OV TR & 1T 5 72,
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%2237 EEEDSMERLMEMERE

Code Bridge Name Type Superstructure Substructure 5:2?::;::;;
28 |sin 0sen 0 8 s 2 ;iﬁﬁﬁ&gﬁfgéfoncmm) or Plate girder (steel) pile column bent «
2-9 | Uey g alis - (dpe ) 1 Concrete slab Pile column bent O
2-22 |\ DR ) Jaad Gl 1 Concrete slab Pile column bent @)
2-38 | Dl - ),a(\.:ui) 8 Plate girder (Temporary bridge) Thin steel pier (Temporary) X
3-18 | Lo - a2 glely) 1 Concrete slab Pile column bent (@)

4-26 | 4 a8haic 5l el slagi(lln ) (slael) 7 Rigid frame (concrete) Rigid frame (concrete) (@)
511 | Casteileial i 2 ;—i;?cstiir%r‘;lgiziizéfoncrete) or Plate girder (steel) Pile column bent «
5-14 | Sb ped-(ily 6 Rigid frame (steel) Rigid frame (steel) (@)
5-19 |aSs - 8L 6 Rigid frame (steel) Rigid frame (steel) (@)
6-8 | el ) 2 L—ifr?ztii:qr’;lgigze(tr:oncrete) or Plate girder (steel) Pile column bent «
6-13 | lallda-dails 8 Plate girder (Temporary bridge) Thin steel pier (Temporary) X
6-14 | &S dy(dl -Ladls) 8 |Plate girder (Temporary bridge) Thin steel pier (Temporary) X
111 [ el alal -l 58 11 |Concrete slab with simple girder Pile column bent X
11-2 | sl Pla -l g 11 |Concrete slab with simple girder Pile column bent X
12-3 | (O - o) 252 & 8 Plate girder (Temporary bridge) Thin steel pier (Temporary) X
18-8 | s S 5 2 ;fszﬁi;glgigfééfoncrete) or Plate girder (steel) pile column bent «
919 sk Liae adinds ) sl S8 s ol K 9 T-section girder (concrete) or Plate girder (steel) pile column bent %

ol 3 ,3)

with simple girder
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IH 18 EEBREABNCHFE L, OB WEREROF o RE{EBRERE L., 3
MIRFEAG DX GAFm g & Lz,

#2238 BERAANOMBHEERARER

Possibility

Superstructure Substructure of collapse Target bridge
Type 1 |Concrete slab Pile column bent O 2-9, 2-22, 3-18
T-section girder (concrete) or Plate . 2-8, 5-11, 6-8, 18-8, 21-2

Type 2 girder (steel) with simple girder Pile column bent X & Marzdaran

. Rigid frame
Type 6 |Rigid frame (steel) (steel) o) 5-14, 5-19

. Rigid frame
Type 7 |Rigid frame (concrete) (concrete) o) 4-26

Thin steel pier

Type 8 |Plate girder (Temporary bridge) (Temporary)

X 2-38, 6-13, 6-14, 12-3

Type 11 |Concrete slab with simple girder Pile column bent X 11-1, 11-2

XORF DM O RIEROF B E T,

3) R TAM

FERIEEMIL. AARDERBIEORFTFEDO—2THD [HERRAKEM 5] kS &%E
fE L7, FEHilZH 7= - T, RBEROBEARIRDL e E D73 2 5 X <o AR 2 42
THMENH -T2, C/PMAITHLEEE Toh D Technical Deputy 7> 6 D AN TR KEETH -
72728, MEEROZEEEG B W CHERIR 2 S0 U CEEMEEHE O BfEgrt & L=, £
7o WEERE OBCATIRIUZ DWW TIL, 7T U T OREROFEARERE ) HHETE LT,

FEMIEHE O ETH D BAD THERHRAACEM L] 2oV TR, EANREZ T D
EEROFREFIEE THIA< CPANARE LTz, EROFHE 7 v —KE2RAITRT,
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2233 HMEBRAEKEMNEIZESIFEIO—K
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(5)
1)

2)

3)

FEREAf TH W2 BARD THIERREORAACEM 7k 13, BAME OFTREFIEDOTZD, 514,
A7 VERNICBNTHEATED L ICT D LENH -T2, T T, BHAD THERRA K
YA ikl &2 A 7 2 EO Coded63 (i 3 % TEICHOWT, C/PNCRH 21T~ 7,

BRAUEAR Yy hU—7 (ZHE - B — P E2ET) OMEXSREE O/

S

(@) DM EEMEFEAR D5 R 2 B F % | MR R ET 0 2 K E U7z, MR R Tl oK E O B X

%%ﬂm\k%@m®£&@é%%ﬁ%*yhv 7 OMEMZ R S, BAEKX
N — 27 O e flefrZ AIREICT 22 & TH D, LIz - T, MEMEOELIAN X, B
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LT EELT,

M FESRF SR 1B 0D SR D FEA S5 8

EMIROENEN I, FEARMITIIAES BEERy N —27 EORENOIREST D 2
é: L L7,
Out of ERN 1 ERN 2 or more ERN
Low risk 4 3 2
High risk 3 2 1

= = T. Lowrisk & Highrisk ®EHICHOWTIE, 2 E TORFOM S S 7= HAZUS
OFmFE R, F LD FIEIC X 23R L OV A AR  THUERMEA KM D) 12 X 25
FEREESE 2, E L, BRI, BAD THZEREA KN 12 & 5 50 R
ERES L L, WICH LD FIEIC L 3RS R, &#%IC HAZUS 12 X 25HmRESR & L7,
I, RlboFkFwmEo7e =7 MBWTA 7V HOERFGICAEDLE TEE T
A— B DBNEZRAT > T2 LT L TW D DIZxt LT, HAZUS 1T KE O HED £ £ H L T
B, BONEFHIEROERL SERNMERNL O LW L7272 ThH b,

AEARTAML X 2 B SENENL DOIRIE T ik

BERFRA KM E T, BRI 2R O ACE /1 & O HUERF O 1EM: 7] kheW %
Eﬂﬁlﬁ“é LMW TES, — 5. kheW IZIBH OB I L 5= R IV F—RINAZEE LT
WA T2, kheW I ATBICEBAER T2BMENEEZX DL LN TED, T2 T, BEX

%@W%@ IZ, MOEHITFHET 22 & & LT,

a) For piers

Pier’ s performance = Pa/kn.W

1= The seismic performance is high, and the possibility of falling-off is low.
1<; The seismic performance is low, and the possibility of falling-off is high.
Where,

Pa: The lateral strength of pier (kN)

kncW: The inertial force acting pier (kN)

b) For bearing part

Bearing’s performance = t./t

1=; The seismic performance is high, so the possibility of falling-off is low.
1<;  The seismic performance is low, so the possibility of falling-off is high.
Where,
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. The shear strength of anchor bolt at bearing part (kN)
. The inertial force acting anchor bolt at bearing part (= kyW) (kN)

4) MR RGO RE 71k

AT E CORMREEE A, MIEMROBEIAM I, BAEMICIIROFIETRET 52 L &
L7,

a) BEEKR R v hU—7 OELIE
b) AR L 2 _7 U > 7 ERENE
C) MR K 2 FEMERENE

d) Al oFEIZ L S FFAE

e) HAZUS O FiEIZ L DR RUIE

MMEMAROEIEN 1T, BAER Ry NTU—TNOA 7 TR KERE L, Zhid, K
I W O TG DB F T S B TR B 2 R 5 9 2 TRAIR &7 D EBRAGEK R~ b
U — 7 B RN EE R/ NRICIN A 729 2 THEES D ICIXBRAERK R Y U — 7L@4
V7 IMERER ESEAIMERHLHT-OTH D, & 2 N OESCNEAN IE S AT O i =S

L LTz, ZKEOT o F—A v N EES T, MR & ﬁ%a:%%a:om%t&)
Th b,

B UeFIEEZ L L7 n—ME, WREIDRT, £, RFMEICHEDS & MEAR O #
FNARL 2 RE L, B RMIRATR ik 2 RE LT, MEEXRGEm & L7,
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Evaluation of seismic vulnerability for
all bridges by Katayama method

Judgment for Katayama score

Decision of priority

Heavily damage
Or Out of 2 or more
Damage of medium |« ERN TERN ERN
Low risk 4 3 2
High risk 3 2 1

Grouping in bridge type

The selected as typical bridges the
highest Katayama score in each

group

Comprehensive evaluation for typical
bridges

Decision of retrofitting measures for Other bridges in same bridge type is same
typical bridges retrofitting measures as typical bridge

Decision of retrofitting priority for all |
bridges

X 2.2.34 it EHBDEEIRCLOEEFIE

2.2.5 [6] EXZEOBEREEYOIRE, FERIZBREERK R v MU —27 OWESCIERD T
BaEte, BEERR Yy MU —7 OMEEF - BEEIHORE (&) 1-5)

ARIENCBWTRET 2BEIEK R Y MU — 7 OHfERF - & PREHH i\%m$if@uT
# 22391 R T EBY | FEROEK R v b U — 7 OHRIECHE % OB « ZFEIC X
BEACIZKHET 280 TBREEKELR Y FU— 7&T7%17”J\&U$M%LL%W%
BRI 2 FE N L7 9 X TORBGER R v MU — 7 OfRFER FIEL £ & oz [BRE0E
By U — 7 HERIGATFIRE (SOP) | @ 2 éﬁﬁﬁk%%z“(b\to LorL, FEBRIZFEHHE
AT 5 CP IOFMWNEMIZE Y . AL BEEKR Y MU — 7 RS ETIEE
(SOP) | Dy OHEREL, BRE LV%V&U TWET~ =2 T V| ST OW T,
BEAEKE Y P — 7 REFIEZEHE L-ER 2R L, BiiBinET o7,
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R NE

BAEKAY NI —I UG~ =27 b Bk DEB R v b U — 27 OFLFE R WL S N 7% D %
e BRI RIS TE D L o, Mk ok
PREEfRAT FIE A KPR L. GIS AL —3 3 U4y
TEDEAEKE Y P — I REDFIEICHONT
Bl RR L,

BREGER L v U — 7RIS ETFIEE (SOP) BRBRICRHEICBRRER R Y PU— 7 2RI D
TebITh B e BRI OREI S, EEEBE, &2
WAL % & SO EMEIEBINA, FIREZRMRICE &

D~ =2 TV NE & 72 5 SIS FIRE,

R 1 OIRENCIE, BAZHL & LIEFE 2 TiidEim &k ORat 2 B ORER 2 00 T, 7~
FUMICHEA L BREER Ry hU—Z ERE LT, L, BREKX Y N —7 2%
BROHE S ER AR HMICER T 281008, 77 U iiORRmEE ZimiER R, Qi
iR E B o & —<° TDMMO, TDMMO W O FRERH], X O BRI % & QN LI /e -
TL B EMD, OSBRI & O®REISHEZRARIC L 9 2 CORMEMAETIEE 5
o, IWAFIEEOKENKLEL R D,

HEEF « BHEFEIR T, BAMMNSIZEREEZE T L, 4 706 b BIRE A R
L7z ECigimad ERCHRMER Z M Lz, GHEicik, BIRBEBI &I, PIASE: A
MR TAVENDHY , ZOHICOWTHARMUN LA T v FLENRLRNREZK - T

Wo 7o,

3+ 2240 #iF-EEEEXRELER

JICA Team Proposal TDMMO Proposal

Chapter 3: Plan (Manual) for Securing Emergency Goal
Road Network . Overview
3.1 Introduction . Responsibilities
3.1.1.0bjective . The Implementation Method of the Operations
3.1.2.Scope and Level Categorization of 4-1 Collecting the passages information(condition and
Emergency Road Network damages of the passages)
3.1.3.Stakeholders 4-2 Emergency route finding
3.1.4.Flow of Securing Emergency Road Network 4-3 Clearing the road
3.2 Instruction for each activities for securing ERN 4-4 Determining the emergency routes
3.2.1.Collection and Reporting of Information on 4-5 Traffic Control
damage or obstacle to secure ERN 4-6 Resources (4-6-4 Requests of the municipalities of

3.2.2.Traffic Control district)
3.2.3.Dissemination of Information 4-7 Communications
3.2.4.Road Clearance 5. Organizing

3.2.5.Emergency Recovery Work 6. The emergency earthquake response by the traffic and

3.2.6.Debris Removal

3.2.7.Request and Acceptance of Assistance

3.2.8.Completion of Recovery Work and Opening
of Road Network

3.2.9.Utilization of other transportation mode

transportation deputy of Tehran municipality
7. The emergency operations of traffic and transportation
7-1 The traffic disaster management headquarters of the
district
7-3 Damage assessment helicopters

7-4 Non-military aerial patrol

8. Inspection levels

9. Logistics

10. The list of the people who participate in the emergency
operations

< P Red Color is almost same contents )

F7o. BARBRNBEICE LT, 4 7 MAHBIZHEBEORENTE D L 5., FMZEMEN
SlE. BARIZEBW TIHRINE 2 EhE L, C/P AN IERIEMt 2 32056 U Ze2s & 515K 8 % B
WZHEED TV o7z, ELZEZTERANRIIATO LR,
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¥ 1

Information Gathering <:> Road Patrol

1 ]
¥ ]

. Select the route of . L
Traffic Dissemination
Control obstacl$$af:;pEon:tergency of Informition

|
! }
Debris Removal Emergency Recovery

I ]
Police -
Securing Emergency road
Network

v

| Securing Vehicles |<—»| Request of dispatch |

| |
v
| Emergency Transport | \
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: Guideline for seismic evaluation

and rehabilitation of gas supply systems] (ZDOWTHNEZFE 2.2.44 [T~ T,
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Title | [ ]

Chapter 1- General F1E HE
1-1-Generals 11 &
1-2-Goals | 1-2 g%
1-3-Scope of Work 1-3 B#
1-4-Target components 14 ®RiEH
1-5-Correlated Prowvisions and Standards 1-5 BRETHHE, 2%
1-6-Structure of the guideline 16 HARSAL DR

Chapter 2- Seismic Evaluation Procedure

H2F MEMERESHED FIR

2-1-Seismic Performance Evaluation Approaches

2-1 MERMEREETEDERY A4

2-2-Pre Evaluation 2-2 HATIE
2-2-1-Effective Parameters in Performance Evaluation 2-2-1 FH@ISRB/35A—42
2-2-2-Seismic hazard identification 2-2-2 BERH
2-2-3-Seismic Vulnerability identification 2-2-3 whEMTEHE
2-2-4-Seismic Performance 2-2-4 TitEERE
2-2-6-Planning for Evaluation Study 2-2-6 EHEIRETDEE

2

3-Seismic Evaluation Steps

23 HEMEETIHEORTYTS

2-3-1-Importance determination of element or System

231 SRTLFELREROEERDRE

2-3-2-Seismic Hazard Lewels

2-3-2 EFHLANIL

2-3-3-Performance Level of System Elements

2-3-3 fiRIEEEERE

>

Chapter 3- Vulnerability Evaluation Methods

H3E MIBUITMHOFE

3-1-Target Components

31 xR

3-2-General Approach to Determine Vulnerability

3-2 a5t Mo —ARHERY FAH

3-3-Seismic Evaluation Methods of Components

33 avR—r U bC LD R

3-3-1- Seismic Evaluation of Buildings 3-3-1 BYOmEMEE
3-3-2-Seismic Evaluation of Non-Building Structures 3-3-2 FEE#HEYIEMEEITA
3-3-3-Equipments' Seismic Evaluation 3-3-3 HZiEDMEMERITM
3-3-4-Seismic Evaluation of Non-Structural Elements 3-3-4 JEiEEYm et REETE
3-3-5- Seismic Evaluation of Network and Pipelines 335 EEDMEMEETE

3-4-Inspection and Filling Worksheets in Level One Qualitative Evaluation

34 LAJEHBISE T ERELRELA

3-5-Collection of Necessary Data for Evaluation in Level 2 and Level 3

35 LARL2, LANSTOEHEI b B T—2URE

3-5-1-Design and Operation Documents' Collection

3-5-1 FKEt. ERAREORSE

3-5-2-Visual Inspection and Extraction of Evident and Obvious Problems

352 BHRARZRUVHALANERHERDOHH

3-5-3-Conducting Soil Mechanics and Material Test and Risk Analysis

353 EEE. MR, BIRERT

3-6-Seismic Evaluation Using Modeling and Numerical Analysis

36 ETIRUHBIEHEZMAL MR

3-6-1-Equivalent Static Method

3-6-1 BRIMRITE

3-6-2- Spectral Method

3-6-2 ZARINIIVE

3-6-3-Time History Method

3-6-3 ByRSlik

3-7-Seismic Interaction of Systems

37 EICEBVRT LDHEEER

3-8-Acceptance Criteria 3-8 WAEES
3-8-1-Load Combinations 3-8-1 WMEEH
3-8-2-Stability Controls 3-8-2 REHH

3-8-3-Acceptance Criteria in Non Linear Dynamic Methods

3-8-3 JERMBFEICHITHBARLE

Cl

>

apter 4- Seismic retrofitting methods and procedures

FAE WMRMBTELFIR

4-1- Prioritizing retrofitting activities

41 mﬁﬁﬁﬁimmﬁillﬁh

4-2- Seismic retrofitting procedure

4-3-Retrofitting selection method approach

43 mﬁ HRFHRREDORYMAH

4-4-Type of retrofitting method

44 EHEBFEOIAT

Chapter 5- Seismic Retrofitting Methods for Refineries

HOE HUMICHTHMEMBS X

5-Refinery |

5 HHFR

5-1-Piping and pipe supporting rack

51 RERUVESR

5-1-1-Damage modes

511 HEE—F

5-1-2-Seismic nent

5-1-2 5514 ST

5-1-3-Retrofitting of pipeline and pipe supports

5-1-3 EEELXFEE DM EMA

5-1-4-Execution safety and cost

5-1-4 ZetEHA

5-2-Horizontal vessel

52 KFEZY

5-2-1-Damage modes

521 HEE—F

5-2-2-Seismic assessment flowchart

5-2-2 HEBEFHENIA—Fr—t

5-2-3-vessel retrofitting

5-2-3 KFELLIDMERR

5-2-4-Retrofitting methods

5-2-4 fEMEFIE

5-2-4-other countermeasure

524 TOMEFE

5-3-Tower and \ertical tank

53 BRUSVY

5-3-1-Damage modes 5-3-1 #HEE—F
5-3-2-Seismic assessment 532 HEREFEOTIO—Fr—hk

5-3-3-Tower and \ertical vessel retrofitting

5-3-3 EEAVY-BICHITHMBEHRTE

5-3-4-Retrofitting methods

5-3-4 ffit A &

5-3-5-Determine retrofitting method from safety and cost stand point of view

5-3-5 REMRUVEADRATOMHMATEEE

5-4-Spherical tank

54 BEELY

5-4-1-Damage modes

541 WEE—F

5-4-2-seismic assessment procedure

5-4-2 HEEFEFENIO—Fr—

5-4-3-Retrofitting measures for spherical tanks

5-4-3 BBV IDTE #ﬁiﬁ

5-4-4-List of retrofitting methods

544 RS E—
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Title \
5-4-5-determining retrofitting method from safety, workability and cost point of
view 545 et FEMRUVERDERTOHBAHREE
5-5-Foundation 5-5 Hpt
5-5-1-damage modes 551 HEE—F
5-5-2-assessment procedure 5-5-2 FHfFIE
5-5-3- Foundation retrofitting 5-5-3 EM DM ER#R
5-5-4-List of retrofitting methods 5-5-4 MEMBFEN—E
5-5-5-Determining retrofitting type based on safety, practicality and its cost 5556 et ERAMRUVERDBEATOHRATETE
Chapter 6- Tanks retrofitting methods F6E A VDMEMHE
6-1-Types of tank 6-1 32 )DiEH
6-2-Retrofitting 6-2 M=
6-3-1-Omission or replacement of shell plates 6-3-1 (AL NBIL—rDBREE-IFREZ
6-3-1-1-Minimum thickness for replacing plate of shell 6-3-1-1 HAETL—FREZDRIEES
6-3-1-2-Minimum dimension of replaced shell plates 6-3-1-2 HERTL—FEREZ DxIEEFH
6-3-1-3-Welding connection design 6-3-1-3 FiERET
6-3-1-4-Reinforcing shell plates 6-3-1-4 S ETL—hDILEHHE
6-3-1-5-Dimension of added plate to side wall 6-3-1-5 {B|EEHETR D EIFE
6-3-1-6-Repairing the defects of shell plate material 6-3-1-6 S ETL—h A E RIEDMIE
6-3-1-7-Replace of tank shells to change shell height 6-3-1-7 NEREABDT-HDMHIE
6-3-1-8- Repair of shell inlets (manhole, nozzle, visit gate and etc.) 6-3-1-8 T ih—)L. /X ILESNBREDHIE
6-3-2-Annular plates 6-3-2 BIRKTL—+
|6-3-2-1-Supporting plate 6-3-2-1 ZFIL—k
6-3-3-Floor plate 6-3-3 FRhi
6-3-3-1-Replacement of tank floor plates 6-3-3-1 R HRKRMDEEZ
6-3-3-2-Added weld plates 6-3-3-2 RERRDEM
6-3-4-Foundation 6-3-4 Hi#
6-3-4-1-Slabs 6-3-4-1 257
6-3-4-2-Annular walls 6-3-4-2 IRIKEE
6-3-4-3-Piles 6-3-4-3 EEEIR
6-3-4-4-Drainage of rain water beneath the foundation 6-3-4-4 EBEERDREAKEEK
6-3-4-5-Anchoring bolts 6-3-4-5 7 h—RILk
6-4-Attached equipments 6-4 {FrakiE
6-5-Special repair methods 6-5 WAL HEAE
6-6-Retrofitting method from cost, applicability and safety point of view 6-6 ZF. EAN. RE2HORAISOEMRSE
6-7-Miscellaneous activities 6-7 ZHLIYKEA
6-7-1-Floors 6-7-1 FERhR
6-7-2-Shells 6-7-2 FL—b
6-7-3-Roofs 6-7-3 EiR
Chapter 7 - Retrofitting of on ground pipelines ¥F1E hEREDMEME
7-1-Target components 7-1 SRR
7-2-Damage modes due to earthquake 7-2 #EBIZLBWE
7-3-Seismic assessment procedure 7-3 #ERHEEREFIE
7-4-Retrofitting 7-4 iR
7-4-1-Prioritizing of retrofitting 7-4-1 MEMEBROELIERL
7-4-2-List of possible methods 7-4-2 FEERAED—E
7-4-3-Determine retrofitting method from safety, applicability and cost point of
view 7-4-3 Ret, BAM. BEROBEALN OO EMBHERE
7-4-4-Other measures 7-4-4 FDHORE
Chapter 8- Retrofitting of buried pipeline E8E BREDMEME
8-1-Damage modes in earthquake 8-1 HIFRICKDWHE
8-2-seismic assessment procedure 8-2 MHERMEREETEFIE
8-3-Retrofitting 8-3 i E=th%
8-3-1-Priority in components of retrofitting works 8-3-1 MEMHARERDELIEAL
8-3-2-List of Retrofitting Methods 8-3-2 fHEMEAEN—E
Chapter 9 - Retrofitting methods for internal equipments $9E BERNREBMHEMRAE
9-1-Target components 9-1 WHRMEEK
9-2-Seismic damage modes 9-2 EWE
9-3-Seismic assessment 9-3 =M
9-4-Selection of Retrofitting Method as for Safety, Practicability and Cost 9-4 et EAM. BFEOREILDMEFRSEETE
Chapter 10 - Retrofitting methods for other non-building structures F10E FEEBEWICHE DM EMR
10-1-Target components 10-1 x&HER
10-2- Culvert 102 EE
10-2-1- Seismic damages 10-2-1 #B(ZLBHE
10-2-2-Assessment 10-2-2 FF{f
10-2-3-Retrofitting 10-2-3 M4
10-2-3-1-Notes 10-2-3-1 BES
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DIG (Disaster Imagination Game) (X, KEFX LIIFO—FETH VD . HiXZ W72 5 72
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(2) TTX(Table Top Exercise) DB

X LI (TTX(Table Top Exercise)i%, 1ERH OHERFE PG E I3 1F 2 KB O£ 4340
TEENE H S ONEOZ UYL MRS 2 BAYT, 2014 4F 2 125 L7z, TDMMO & O'REf%
FEREN D EF 40 LFRENRBIN L, BHEREDIZ 2 4T HB ML THHW, 2 7L —F 123 TFE
L7z, TTX TiL, 2 2D FUA 3 ODXAI 252 7 Vv—THIZ5 A CHEE Lz, TTX
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TDMMO

Traffic Police

Police

Deputy for Technical & Civil Construction

Deputy for Traffic & Transportation

Deputy for Public Works

District 1 : Disaster Management Coordinator

District 1 : Technical & Civil Construction

District 1 : Public Works

District 1 : Traffic & Transportation

District 1 : Traffic Police

Metro company

Bus company

F TP

« NDMO

» Tehran Municipality

« Committee of debris removal and re-opening of the passages

» Research company of comprehensive studies of traffic and transportation (TCTTS)
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2241 TDMMO A RBIZEL= TTX OHF

(3) CPX(Command Post Exercise) B f#
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¥ 2251 CPX DiEE
FHED BH | HERFEERRE O FIROMGE, FREMEH, BExhEomibz B E 35,
F7=. CPX HROINHTIEDEE,
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%+ 2252 EEEH(TL—v—) SmME

Player
Planning Section TDMMO 10
TDMH Situation Unit TDMMO
Workgroup of Traffic & Transportation [Traffic & Transportation deputy 1
District 4 disaster management o 21
TDMMO District4 5
District4 headquarter
Traffic & Transportation deputy 'I4'raff|c & Transportation deputy District] 5
% 2253 {REH@VIO—5—) SNE
Controller
TDMMO
Control Team
JICA Expert Team
Traffic & Transportation deputy ((Disaster Headquarter of [Traffic & Transportation deputy of 2
transportation) 'Tehran municipality
Traffic Control center Traffic Control center 1
Technical & Civil construction deputy 'Technical & Civil construction deputy
(municipal level and district4) of Tehran municipality
Traffic Police ) . .
(municipal level and district4) Traffic Police of District 4 L
Urban Service deputy Urban Service deputy of Tehran
(municipal level and district4) municipality
Water company \Water company 1
Information Gas company Gas company 1 16
Team Electricity company Electricity company 1
Mayor of Tehran municipality
o TDMMO 1
Mayor of District 4
TEDES & DIS
o TDMMO 1
Other Unit in TDMH
Other district TDMMO 1
Nahyie office of District4 TDMMO 1
Other deputy
(municipal level and district4) TDMMO L
Citizen, DAVAM District 4 1
Others TDMMO 1
Evaluation Team TDMMO

b.>F U ADERE

CPX v+ VAL LTiE, 3 EEDOYF A CREVF VA, HET U A, 8T
A) BERT A ERD L, HEOR UL, BFEOBEICHEL T TOEBVEEL, =

NaREICREL TV A, WEF VA, BB T ) AOMECAER L7z, M 2.2.45 IZPER L
T 9E  EL Y A E R
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% 2254 CPX hEHT

Situation of Main Earthquake ‘

EQ Date & Time of occurrence 8:00, 27th September(Saturday), 2014
Fault North Tehran Fault (NTF)
Magnitude (Mw) 7.2
Depth 10 km
MMI Scale (Maximum) 9

c RIS G-, KRBT 5 — FOERK

EROF TV A Z RIS, RO GRTE 2 ER L7, AREITIEE A EDOZMED CPX %
BRUT-Z ENEN 2 THUE EBMERA BT, ERREFEETOICEE L, &5
(2. AP EEHE 2 BAROUS B — B = RIZB T o720 D~ v 7% 2 CIP & ik,
SEL DR LT, X 2.2.46 IT1ERK L 72 RN G- 1 2 7=,

AL OTE, % O A

CPX D&E, FL—Y—¢tar hu—7—DEEDORGZE) S, TDMMO AN TDMH (7
AT U RERRAT) SHMELHRTE Lz, £/, CPX EiD7DOEHF SRS v 7

v HXSE 2 e LT,
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W27
Scenario 8 | 9 u] 10 | 1" 12 13
k-1 L] an k1 L] D 1] D E
1 1 I L
8:00 |Eg{th|qug_k¢|; Occ‘u__rr_ed
-5805 Qb&LE System showed _Seismic_ Ifensiy and Maxlnu'n Hens_tyslxmed A in wide pﬁ_alt ofGr_e@:terT(_ahranArea
Earthquake N N T O T T T I o
- 410 Eanthaqueake Information recewed through ISUT showed M 7.2 with depth of 10 kin along Noith Tehran Fault
Disaster o T
: 930 After Shock occumed {with M6 2) 10-47 After Shock occummed frith M6 5
Scenario 520 Fre Quibreak al many collapsed buldings Al T T T 113
e ) m 9:40 Fire Ouibreak st many collapsed buidings
Secondary disaster ri - (
m 900 Fwe guibreak occumed al many places due o gas leakage with electne shocks 11:00 Fre guibresak occumed al many places due (o gas leakage with electne shocks
: N Y R s e e i N S O N I
L Electricity 5
i H H H H H H H H H H
f Gas | G105 Gas leakage occuneda many places due to damage to the pipelines and can not stop
e iiiiii iiiiiiiiiii i H10:50Gasleak3980ccuneddmmyplac$dlemaltelslmk
! Water WJ §105 Water supply stopped at many places due to no power supply to pumping stations
! i 935Waler leakage occured al many places due to altershock
n '
o [Telecommunicat L T ) ) N Y B B | [ 1]
on I .05 Mobie phones are not uncboned n Tehran due o heavy raiiic of ncomng calls rom cilizens
[ I N U N N TN N (N N (N (N O O s O O O O
810 Based on QDE&LE Systemn, Many buildings in the Morthem area of Tehiran estimated as heaviy damaged and vulinerable buildings also heavily damaged in Southem area of Tehran
—_ N O O O O O O T B B
&-20 Mary buildings are collapsed and caused road closue {(Unknown)
L]
935 Increase number of collapsed buldngs due o ater shock caused more road closure do o nerease of debins flom collapsed buldngs —
Buikiing e b
\ Changes of Damage situation ide ntified ! Increasingclear number !_.-—--'""
=
Becoming clear gradually L_...-—
Unknown i I!eo()mingdeargratluall\ri
|
Damage L [
~ 8§20 Many people are damaged due to collapsed buildings{Unknown)
Scenario [
935 Increase number of damaged people due to altlershock caused more collapsed buldngs _—
I . ..
Human Changes of Damage sitbation identified } 10220 Many people are panic aﬂtrymgto:esca)eﬁunTehlalm o Olfsﬂe Py
! ! ! ! | increasing clear number !
- H I
1 Becomlngcleargraduall\rl'-""
T — Becoming deargradually =
H I i
8§05 Many s ignal stopped due o black out
Lo b L]
1505 Several Brdges are collaps edfUnknown
I .
T Road &25 There ae many places with heavy traffic due fo mad closure 10105 Them are many places with heavy trafiic due to rad closure{more place, more heany)
r [ . .
a 35 There ae many acc iderit due to black out
f
f
i
c Other
transportation
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KB TR

Information Sheet
Role Destination 10 | 1 12
30 0 30 0 30 0
1 1 | 1 L 1 I L 1 1 1 | 1 L
o TDMH Planning |, .. ) N ) . ) ) ) . ) . ) . o
Mayor of Tehran Mun|c|pa||ty i 10:00: Order (Information gathering, indentify the route damaged of ERN) 11:10 Confirmation of request to province, country, etc. 12:00: Order (Make a material of current condition for information dissemination)
Section
Mayor(1)
Mayor of District4 D4 DMH 10:05: Order (Information gathering, Emergency recovery of ERN) 11:50: Order (Make a material of current condition for information dissemination)
TDMH Situation | I | [ | 10:55: Showed Seismic Intensity and damage estimation
TDMH TEDES & DIS Unit 10:15 Damage Information from DIS | [ | 111:15 Damage Information from DIS
Other Unit in TDMH (1) | I | [ | 10:55: Showed Seismic Intensity and damage estimation |
D4 DMH
10:15 Damage Information from DIS 11:15 Damage Information from DIS
10:00 Report to Road blockage to TDMH 11:00 Report to Road blockage to TDMH 12:00 Report to Road blockage to TDMH
TDMH Situation [ | l |10:30 Confimation of ERN and priority l | [ | [ | I |
Traffice and Transport deputy (Disaster Headquater of Unit 10:10: Report traffic condition (from Camera) l | [ 11:10: Report traffic condition (from Camera) 12:10: Report traffic condition (from Camera)
transportation) (2 - } - : " -
p ) ( ) 10:20: Report condition of transportation company 11:20: Report condition of transportation company 12:20: Report condition of transportation company
l | [ 10:40: Report traffic and people condition 11:40: Report traffic and people condition 12:40: Report traffic and people condition
D4 Traffic 10:05 Order to report to District traffic deputy
deputy
] D4 Traffic A - X . - ) . . )
Traffic control center (1) d i 10:00: Report current condition to traffic deputy 11:00: Report current condition to traffic deputy 12:00: Report current condition to traffic deputy
eputy
. . L D4 Traffic . ” ) . . ) . » )
Traffic Police (1) District 4 d ty 10:30: Report current condition to traffic deputy 11:30: Report current condition to traffic deputy 12:30: Report current condition to traffic deputy
epu
o TDMH Situation 10:05 Report Bridge, etc condition, Confirmation of recovery priority 11:05 Report Bridge, etc condition 12:05 Report Bridge, etc condition
Technical and Civil Municipal level Unit T T T T 1 T | T T | T T |
construction deputy - — — - — - -
(1) o 10:00 Report Bridge, etc condition, Confirmation of recovery priority 11:00 Report Bridge, etc condition 12:00 Report Bridge, etc condition
District 4 D4 DMH [ | l
. TDMH Situation 10:30 Report Tree condition 11:30 Report Tree condition
Municipal level . —— - — - — - —
Urban service deputy Unit 10:15 Confirmation of debris removal priority 11:15 Report debris removal condition 12:15 Report debris removal condition
(1) o 10:20 Report Tree condition 11:20 Report Tree condition | l |
District 4 D4 DMH
10:05 Confirmation of debris removal priority 11:05 Report debris removal condition I | 12:05 Report debris removal condition
P|anning & Municipal level TDMH Sl_tuatlon 10:25 Report Building condition 11:25 Report Building condition 12:25 Report Building condition
Other deputy, . Unit
organization in Architecture
9 L. deputy District 4 D4 DMH 10:15 Report Building condition 11:15 Report Building condition 12:15 Report Building condition
Tehran municipality
1 . .
( ) TDMH Sl_tuatlon 11:05 Confirmation of Gas explosure
Unit
Water Company (1) TDMHUSI,iuatlon 10:45 Report Water condition 11:45 Report Water condition 12:45 Report Water condition
ni
i i 10:35 Report Gas condition 11:35 Report Gas condition 12:35 Report Gas condition
TDMH Situation
Gas Company (1) Unit
11:00 Report Gas explosure
Electricity Company (1) TDMHUSI,iuatlon 10:50 Report Electricity condition 11:50 Report Electricity condition 12:50 Report Electricity condition
ni
L ) ) D4 Traffic ; ) . o
District 4 Nahyie office (1) denut 10:50 Reportto Road blockage to District4 11:50 Report to Road blockage to District4
eputy
Citizen, Davam group (1) D4 DMH 10:40 Confirmation of ERN 11:40 Confirmation of Evacuation
Other district (1) -
Others (1) Media TDMHUSI'ttuatIOI’l 10:10 Requestinformation of ERN 11:50 Request current traffic condition
ni

2.2.46 CPXIKiRftEEHE
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X 2.248 CPX #{RE=

2) CPX O ZEfii
a.CPX i P2 o FEfi

CPX OSEHEIZHN D, 2014 4E 9 A 21 BIZFREES, FEESZ NI o il e % £
L. CPX OFESRCHMWE 2B L2, HEESSOMAS CIE, FEEBEBIIOEHER ETO
HELT VAR TEER L, HEHOMHES T, YRS E TCOY T A 2R LT,

b.CPX @ FEjiti

CPX %, 201449 H 27 HICEM L7z, UHDARZ Y 2a— /LI TOEBY THY, I
BRI & SEHERD 2 (R &8 TR &2 =it L 7=,
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& 2255 CPXRH¥Ta—)L

 No. | Time |  Agenda | |
1 08:30 —09:00 Registration
2 09:00—09:05 Opening Ceremony Organizer
3 09.05-09.10 Opening Speech TDMMO
4 09:10— 09:30 Explanation of CPX JICA Expert Team
5 09:30— 09:45 Tea Break All
6 09:45— 10:00 Preparation Time All
7 10:00— 13.00 CPX (3 hours) All
8 13.00 - 14.00 Lunch
Evaluation
o | awo-—ssan | pere e e
- Comments from Participants
10 15.30-15.40 Closing Remarks TDMMO

5 EDBIME DO TOMREBRTH -T2 &0 IFENRTEWHT 2L R0GHbH 72
DL RATIEN B FEICIERONEZAT 9 2 L FERITHmIEDMA 2, SCF R OIRDL 2 45
HIEBR T L Ebh S,

2249 CPX D¥F

3) CPXD7 4— K/Xv 2

CPX DR TH&RICIE, FHliS 2B L7, RHlia TiE, SEERICIEH R & [F TIRELTONF#o
RLOVMY 2R T HZ LB LT, ZL DI EEBFPARLDBRENE SN, 72, Hx
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CPX Z JEICRE S HECIEEIE B O M k., I S -iVEE 2 BB U, RS PR 2 e
IE U7z, BARRIZIE, fRx el e EORBINIUER T 2 0 AW Th - 7o v, HUEKF O
1FEEICL > TER LICRESILTWD T4 7 A TBGPHERR T E 2V ATREMES ORE
WEF BT, FBRINEICO VTR, MERFEBEEHIN THERE R OKREISHZ R L, 7
A THFATHBIZONTIE, ETE DL, HERET — L OWREPRT S, T
(DS HERFE BRI ZEIE S 5 2 & & LTz,
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