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Tab. 1 Oil and gas pipeline accidents caused by earthquake disaster
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Tab. 2 Evolution of seismic code for oil and Gas Pipeline
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Fig. 1 Pipeline strain response obtained

by different methods
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Tab. 3  Distribution of various scores of evaluation indexes of seismic design impact
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Tab. 4  Distribution of various scores of corrosion impact assessment index
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Tab. 5  Distribution of various scores of evaluation indexes for prevention and control of geological disasters
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Tab. 6 Distribution of various scores of indicators for impact assessment of emergency response

W 2= 00 A B A T BRI RS MAAETR ARk DA UNUAE ]| D IO Y
WRPINAG BT, BAT S Bt s AT G FEAEH REFEHMNE  TPRHENMABAGEIN L ANRES
FHSEFRIELER (40 43) FEEARIE(20 23) (104r)  MSERIE(10 4y) Bk, BAREDS (10 41) (1041)
W2 P BT, A g4 B EL BT dEHPA AserlE O AEeffam B IE S A HeHU Y

P A CHRHEELR (20 41) FEEFEIE0 ) BEG ) KRG ) (541) (541)
AFFEARESARAT B AREGFRESARABE  AEEER  AFSHNEETT RIT RGN a8 2 PSS
(043) (043) HEO5r)  WLEBEE (0 4) (043) (043)

R E O DI R Y AR BO M EAE BE K RS . RS (DK, 2010) .
EMAEAT AR 2, ATAS R % R4l i A S5 1 WIS, A5 AT N B B i,
AT LACAS (9 D 26, AT oo 0 R B AR N DL T AR P 2 U SR B R R

B, BIYE AL EE MR R E A S e

AR S i A AT eSS s AR R 3 HUERIETEM

RO PR ZE0  H E H JTR PR B . B TR O

B AR, A R T R R A, A TR ST A 2 470 2 00 VR 1 ST 30 T



544 o=

70— 43 %

L N o e TP P B 0 T 7 P £ = W a1
% WEER ST (FTA) . SR8 (ETA) | 8
fb2: (DOW) fals 4k, B 48 (KENT) fafs
BT A, Hodr, 3T 98 38 0 1) L PR s
P20 K e BT A AH SEMF 7T 45 S48 H i) KENT &
B AR BT AT, R A R A I Y
FEFE (BFE, FHEF, 2006) , AR %
R KENT P05 3 - A T U= BRI

PRAR i vl A T e T B W L B PR )
PEVEM IR B PR BT (D) . B sk
(C) . WiZMHE R FE REBTARE (6) LA
KN 2 E (E) St R, AFETERER
XPPEM AR A5 KN S, o, D 2R K,
HKE C, E, G, Ml CarU8E TR
(GB 50251—2003 ) , (it ik e N AR BT )
(SY/T 7403—2008) , ( RIS HEIZITRIEY (SY/
T 5922—2003) , (L B8 E I B i = KB4
AIEY (SY/T 5918—94) | (A1 TR F R
YO VPRE bR AETM AR F A TRE)  (SY/T 0453—98) |
Cr S EZ 2B 2EFN)  (GBT 34346—2017)
S5, X LA 4 BUZmERRE T TAEE A, WAR T,

x7 TN IERNE

Tab.7 Index weight of toughness evaluation

BRI ATk EGILT
PRSI mERR (D) 40%
EMSEIRIEMAERR () 30%
WIEI FE AT AR (6) 10%
NN B RERR (E) 20%

K BOA R AL i et Bk 4 848 (D, C,
G, E) kA, BEVUEEIEIER TR,

R=D x40% +C x30% +G x10% +E x20% (1)

g (1) F LS BT R BIE PR 23 E R,
RIS 8 XN 3 PN ARG, T LIS EIBURR IR
AR, RBK, FEYGEITESIO R, EIiE
Lh,

DIAR R BRI RE A i A 18 (PR A B
") BT HUR RISy, ZEEEE T 20
122 70 ARACHR I, B e kR, TR A

ZRAE L WA E R W, KFEPURRP, ok
KRBT I R A D - PR, %
B PRI A R 45 5, B TSR
R, ZAR S P E A 2001 AR 8.1
PR KA EAE | B IR AR FE IR A
5 (W&, 2003)

xS MHSEEFELERMERARTETNER
Tab. 8 Evaluation grade of seismic toughness of oil

and gas pipeline crossing dangerous area

BUBRIE PPN 2 ) BIEPE E
=) 85 ~ 100
rf 60 ~ 85
fi% 0~60
4 45e

RS 3 %k g3 A e AN [R] RRAS B4 A ik <
IEPURR R A B, BEAEAT b b v e A9 A8 T AR
RERG T E R DU AE S, BUE B a R R W
BRI [ 4 JE et 2 (o 45 A5 T R AN BT 2= 07 8 RE 7 2k
— LR, X T BB B, A SOl s
Pusebtit . WA, B FERIG . WAk E 4
BHUm @ E M 545, KA KENT f& K 45 %073
VA, BT BRAR i U o R Sl )2 B 4t
RPN AR AT ik, D U I A M X
Ron BRI S

FURG, AR SCA v Jmy R T 00k 5 38 5 45 3l W 2
AR B O PO I PRI, Jm 2l 5 R A
I B R KU P E AT A LA S, 4R LR
BREHT T i, FIEHLAE LR Jr i AT A —
JenR AL AR AR I 0L e, R PR A B
MHE, JFgE— LR e bR, —REFIEEE
BEETFNR LB EXMES R 285m0 7
VR B SE PR A AT 4R

SE A

BRI, 575 . 2006, KRS 18 % 1N T h—— 15 FRE T A
[J]. %4 fEEERIIREE ,6(3) .27 -29.

BB R 1990, M FAFRBTRZ M. bt AR BRI ikt

X3, 2002, FETFFEBM AT LB S D]. L, P E



55 3 1] FoORAE. S HOE S B B DU P 545

72 Jm H R ERAIE 5 T Bruneau M, Chang S E,Eguchi R Y et al. 2003. A framework to quantita-
X B . 2007. ﬁﬁ”ﬁm%éfi%ﬁ%fm% Ml f4 7t 7% W] S A B 5 1Ak tively assess and enhance the seismic resilience of communities[ J].
[D]. ki PR Earthquake Spectra,19(4) ;733 —752.
Ihfik . 2010. 45 T8 KBS S B4R EOF o0k o R R [ 1] A GB 18306—2015,*EUM%@JN&IZ'E'JZI[S]
RE5EH,(5):14 - 16. GB 50251—2003, i U4 AR I S].
THENE . 2018, R A SR L M LRI I Ik AF5E [ D], B/R GB 50470—2008,‘?Fhi$ﬂ| HEEEL M TRYUBE AL S].
T - P M R TR S T GBT 34346—2017 , il U B 2 2 B 2 N[ ST,
Ui, 1755 . 2003, IR SIS M IFE IR [T, A, 24 GBT 50470—2017 , U5k i B Lk % TREHUR BTG S].
(3):86 —89. SYJ 0450—1991 , Fii i (/<) T A PR BT RIEL ST
W, 2R K MG, I, 55 L 2019, IRTATHURE B AT BRR 2 S R SY/T 0450—1997 Farith (‘<) M BV E SR BTG S].
)], hERERS (5) 1525 -532. SY/T 0450—2004  Haiith (<) BB B U BT MIEL S ]
WEHE . 2003, AR TE — UL W R A0 K B VSRR [ ) ). A E L SY/T 0453—98 , 7 i1 F 15 T Joi o G 90 1V s o 7o FH AR 4 45 3 T
R4, (6):23 -23. F[S].
B NS, WHALST . 2018, SR HURE I AR PR ST (7). E AR SY/T 5918—94 , L b it 1 Wi 75 Bl Ji IR RAB AR E [ S].

SRR ,39(9) 11 -6. SY/T 5922—2003 , RIK A B AT S].
BN K H DR ROR BT 5145 . 2015, 30145 K H AR A% R SY/T 7403—2008 , i1 < 46 3 B A B [ S ].
WA 4 MREICERIM ] JLET . 7 R

Evaluation of Seismic Resilience of Oil and Gas Pipelines
in Service Crossing Active Faults
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(1. Institute of Geophysics, China Earthquake Administration, Beijing 100081, China)
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Abstract

On the basis of summarizing the characteristics of seismic design specifications for pipelines in different peri-
ods, this paper analyzes the influencing factors of earthquake resilience evaluation for oil and gas pipelines in
service. Four evaluation indexes of earthquake resilience, such as seismic design, corrosion of steel pipe, pre-
vention and treatment of geological disaster and emergency treatment are determined through improving the Kent
Hazard Index analysis method, the flow and method of seismic resilience evaluation for oil and gas pipelines in
service crossing active fault are proposed, and the typical case analysis is carried out. It preliminarily verifies the
scientific rationality of the proposed method, it provides a reference for seismic rick management of oil and gas
pipeline.

Keywords: oil and gas pipeline; active fault; steel pipe corrosion; seismic resilience; KENT Hazard In-

dex Analysis; Seismic design specification



