04| XRS50 | 5914 % 08 g

NATURAL GAS AND OIL

ST I LR TSR

AOEL

$®% FEREL
1LILURERASEEERTEAT, LK
2. B RMAENRAE SR, MW

=8 266300;
AER 610500

B EEMRGACERRERT BT REEENGE, Bk, AL EX EE WG
W7 RS B R B HEAT 0T, LB R R B BT R E AR KRR P BN, %3k T HER BN E A
A ERRRFREF = AENNLILFER R R G BEE 5 KN M 7%k, Wi
ERFTHEARRR ER AT R FAENAA NFREENEMCREEARN T AEF, 2MEA
WRWEHEEM T AR RE R, RESFEHEERETENTRAY

KRB W R B b R ER AR R MR

DOI:10.3969/j.issn.1006-5539.2014. 04.002

0 &y

ATAFE R, B S A P R RUR R R
Fili ™ L B R A R A AR T R AR K
TRER B, SO BB Z oo B T 4
RORTIEAE R o F AL T 0 K- i 5= i AT b 7=
Y Z 6], MR DX, MR 5 RE R, R R R i 1 sl W
SR ATz, IR A R R R OB E R
G R R ORI UE B, St A il A T R A
RATETG SWZ P o PR, A7 0 0] 15 12 2 b i ook
A PR 3t 5 SO AT S LA 3l S s A B IR A T A R
oK 3 7% P SZ AR

i

1 WERSRNARARE

1971 4 3% [# San Fernando Hb 72 X #5 W |2 85 U5 i )2
— i AU T T R T E IR SR T 36 A A A X
A8 I b RR SN A EE A T X S, B i
EHEMBITREAFIEIURZ RN, 55 1972 F 5K
Mo 7% (1975 AF IR RE L1976 47 R 1L K HbAE 1 1978 4F H
7% Miyagi-ken—oki 152 rfv , b 8 38 57 21 )™ IR, 15
5 W 2= S, A T ) O R A BRI TR AE T 4 40 AR
WFE B T AR 2 R .

H BiT A 0I5 07 12 R BT 73 o B i b vk S E(E 20 A
1 KB B 98 vk =28, AR SORE X i JLAF Sk 14 BiF 50 4 Jeg
ek, AN R J7 2 P B s, 3 8 & 07 B R AR AE 1Y
[ 5T
1.1 BibfEHiE

XU SCRK 2 R 55 N PFE T Newmark J775 1 Kennedy
T3 VR AR ) — i BIF 5 5 BT T DT 2 S A RR RN Y
TR Ty 1 B I 5 87 2% 1) A8 B 4 7 A Sy 7 e e G R A
RIS 3 Bt Wi )2 B 3 A2 TE A8 Bl 0 7 A 52 1 A 3 1Y
5, BRI ) R AR AR Y O F SR ] Ramberg—Osgood #4271
ZW T BT R SR 25 5 R A I g AR [ B A 2
PN b AR BT A R] o 3 5 R Y T )2 B B R
Kennedy v5 M IEA 7L, 15 3 W12 608 50/ BE4E 487
BERERY 4L,

TRREE NIRRT 2 R B R AT T PR T
B T8 AR IR X, 48 58 PR b 4
LR DAL T R S N AE BT AR B TR A TE 1 2R
REH#FITE

Karamitros D K 48 A 754 I J2% — 00 1) 457 38 43k 7
BB 43, FH S SRR ADL A 1 K AR T B, o8 v b A G A
PUNSTE B o A6 1 I8 0 B BT TR ) ) 25 R T A A

I #5 H 8 :2013-12-03

TEBE N KA (1978-), T3, mmbli R, LRG0 L0 584E , R 2 S RA K

EAERLTAE



¥32% F4H

OIL AND GAS TRANSPORTATION AND STORAGE | IS iz

R AL AR LM 5 2, 48 T8 A B I 1) 552 B 1 g 40 A LA
T T R B R AL Y T R S A, AR
5 A Wang LK Jy ik W HEAT T 2k (H3A % 18R
IR B A AR 0, SCHR bt B0 0 I 2 ) Y B RS
FELAL BV I8 B n] BE R BIR AL T DL SRR o R
%5V T T SR A s R B A Al 0 AR DL K 3z T AR
TR e At A A Y 2 A T XA AT e 3
B,

Trifonov O 'V 45 A S5 H — Filxof 25 180 2y 17 2% 1) 411
A o A A 2 N ) - I e A A A A I,
A AT S A SR < A W)= A R AR A
BOr V- 5 AR v B e LA 1 ) MR A S 0 5 %k
SV 7 TR B SR i B R S T B BT JE AL A B R T
BN RIS A d B $ 1 — AR AR R 1) g )2 W)
M) £ 2 %50, AT L3 5 7 S I % JF Al P A 7R 11 3
PEEATPEAL 5 R B 5888 DR T8 57 4 X Bl o) 102 722 £14) 5 )

DL B A 210 J7 1k 2 B T 20 R SR AR Y 1 BHLE o
Mromik, M B A MR R 32 2R BT 4R 5 = Jr e s
T s AR L K Ramberg—Osgood #5751 | 33 B8 7 i f7
TELAT 1 R BR

a) FURE 345 18 32 A A9 00, ot J2 i ik 2
Jr vk HUBE ] T 5 BOE T W 2 SO IR )2 AR Tl JEEE X B
73 T 2 1 7 A TR

b) F3R i T RS X X — 3 - HEAT A BT Y
BEA XL — L IRAEAR G

) ANBEZ BT A8 T HH A RS TR AR L

d) 7EWT 285 S SRR OLT , &8 A AR A8 B
Byt AR LR PR R AR, AT RO 5 AR A5 5w AL
%o
1.2 HESHE

Wi 254 TS HLEOAR (- e B B A A ik 1
H £ B, SR FTE(ELASE A0 AT LA 5 bR b Xof 55 D )2 L A5 1
PR 3 52 S 0 R AT A3 A o IS B AT T AR IR U T i TR 2
FHOCHIESE , RIS TR 2 R .

Tohidi R Z 4 N\ R4 I B VR 2, AL P o S 540
T S B A X B TR A TE AT T = 4E0ESE OR X
EIESWR M BRI A B B B B A E
TRAF 2 S JOEAT TS

Kuwata Y &5 A0 85 55 I 1 0] 5 Bk A 18 7 T
JEAE IR W2 e IEAT T 2007, PEAS Y Foi/r 1 e K )2
Bl T A R0 TE S B2 R 52 A /N R U B A
SRR

Cocchetti G 55 A "5 i ¢ 37 72 BEAY , 43531 2R I K Ao
R FI/INM B 0k 15 W7 J2 48 B 10 AT 1 RS, R S A AR 8
R SR R AL FI/IM B8 J7 45 2 B 48 oA W g 22

(2R A A 90° M IR DL IR A8 ) AR XS A AR 5 /N, FH/INGE
Fov S T A5 B 10 25 VT U8 J2 4 o U AR L AR 5T

Liu M 45 A 125R F 3 -7 TR & 460 80 0o /8 3 d5 K o A%
RIS T8 55 72 (058 A 2Z 18] 1) 56 R AEAT T 4007, R A58 T
OB RIS T R JR XA T S R 1 R T

Jiao Z L %5 N\ P25 8 T AE TR TR | IRE A R DL
T AR A BAE T #E ST T AT AT BR TR AL, X 125 22 4
W VAT TESE, A5 A5 A I 1 N T i S
O 3 FRL RN g 20 5 T T I R e
AR R, 900 N e AR T A s EHIE T S TR
BT A R IE A 0% %5 52 R DL SRS T 0 B 4 2 R R
W ) 5 7 3 IO A RIS A% e — s I 43 o

Gu X T 88 A M = AN Jy 1] 1) - 9 SR AR 40145 -+ A
AR R VAR T TR P RS R 2 A AT T 4
BT, I 5 — > PR 0 N A AR B /N & BT O
% Zhao L % N SR Ml SO ST T S 4R AR L
A BROTHEA 3B T A AT )2 i i R R R LA
T W 32 o 380 b 55 R 1) S ) BT 20 BT 5 R O, ARk
ZURE S 1A I R AR T R s A B A T A AR TR
RAAEE L2 IR AR T sl 24 0 D8, Y W7 )2 00 A 2
90°HT , 45 T8 1 BB ME AR T Wil B 4 2 i S kA 2
T JEL T A AR T DX R Vi A R /N | i
2 W EE 3K, A TE SR AR T A BN AR R T A K
AR,

G T A N VOV B T U e T R HL R L R O
JG B 3t BR A T B 43 ) A 24 [R]85 BA 0 045 18 AT
B, SR Tt R EAT RN, A8 A B R
FH AR 2 2 fih v ASEA0L T 2 6 s 3 o At o £ 1k
PR R S B, 76 2 B TE W) b L ) 1o AR (1 Sy b, X
EAEH T IR AT R I P B L R/
AHEARE AT TRUES BT A3 — 28 254518 .

=1 AT A5 TV X b 7 2 7 A0 S b A ()RR A S LA
o r ] A R SN TR AR S T RS AL S
BERL BI U V lazov A5 AR 0L 1) J7 , FHJRE 488 1 A5 400 B i
J1, FEIZ AR R FE Al K A A R R e s 4
JE1] 32 0 = AN 5 1) 0%

Vazouras P 45 A M06] 2 ik 7 3 W7 J23 (1) 1 4t 09 0
AT T WFE o SCHRH R B8 18 /KP4 3, 0T 5 87 )2 1h)
H, FIFH ABAQUS 48l 5 {4 3t F 78 4 BT AI 45 |+
J12F Pk BE 8 AR EAE R AT TR g A AR
TE AR R S0 43 AT, A B0 A T SR s DR ) I S A 3h
AR A58 BT R WA B RE DR AN R A TE ) e
IR SRR WA AR TR RE T B A SRR
AR TV RE 7 R o 5 JEERE A W RN 2 & 2B el FE R
NEAEBOAVE R R AT RE K AR T s IR S — i R

05



NATURAL GAS AND OIL

I S

Bolvardi V4 A" 7 = 24 R X 5 7290 4
P 0 7% VR 5 , 3 o R0 i 4 72 20,
Y PRSI, 5 ) % L SR 0L et R
e SERL A B TR R D K 4 I S RO B
TR R IR 540 5 10 FL B 1 1 BT

BT AT RO R R S T M R I
I AT BELE A, 0L J9 75 v 5 T 3
S RO o BR300 R X2 5 S R
G B PRS2 B TR A ) LSS LA 1
I FRIRA 5 5430 0020 A A 90° N S 2k
SAE, H LS R

Yoshi S 65 L2 i 2 MUTE BERLBE I , B IR 2 ML
AL AR £ 5 30 R 2 3 30 4
B 25 1 T B o bR e, 5 K Y
3 U o 1T = 0 T MR AT 2 £
T IRPI R R AT L, 5 TR I S B 0,
0 4 240 < X 5 2 5 BT B
A B 1 9 g X 0 P 5 0 5 £
SR 2 VR T 00 R 5 24 5
S /NI R 0 R 5 R LT
ST 0 7 1] 5 2 A0 6 AR/ B 2 (0
8 7% 1 L R, O S BRI 200 5 8 2 530 i
T3 052 5 5 L B 0 52V 8
e AT R (1, BV S, O
T 4 T 2,8 1 01 5
S T 2 5

BI85 120 I 2 ) 5 T L %
SS9 20 WS 1 4L 10 2 AT 120 %
ey FL R4 SR 5 4 OGBS SO s
B, TR ) 5 U8 R AT IR Ak T ]
e AR X A A ST A0 OO DL, RO
E S W R PR S B BRI 7 e o X B I
TP BF ST 7 B M2 T T b K TG o 2250 43 A
07 v A 4 0 B 5 B B 46 4 045 45 e
P LR 2 R OB Jr v, SR AT
% S 1A FE 3R FE 4 2 B DR 4 I R
G T, % TR A R 1 7R 5 2 6 50
AT R
13 BH 5

T e 5 0 L 04 8100 502 O 0
REIRBRABEE TAREE D 2, 5 152 0 5 AT
B AT AR A IR th TR i
PR ORI B e o A
A O B R O R P

R0 HUAE 1, Te ok 04T A 1 2 RO | [R) B
JEE I RGR I AR U o B0 R SR A R4S O T
Jon i i AR 25 By S B AN S i AR R L H i TR R ik
2§ RSN HCd AN BE T 2 0 4% 1R i AR U U RB
FT/INHE RGBT LA 400 - {4% B U108 IR 114 B 5 >R B
55 DR AR [F] G D A, 4 2 o Y D)l 5 R A K, g 2
R RIRE ., WL, ST ERRRYE, B s w28
TE A R B PEZS I,y BRI B ST B AR AR N 1 2
X o B AE , N BEAF B B 09 45 R, TR TR g AR
ARE AR UE 385 5 B i — Bk A A KR 2 .

DA &y 3 TUAF 85 1 J2 S 1 A5 3 T 2 R 2 S S [
D7 B9 HE e e Ah , H R AT GB 50470-2008 (il
AU T LR I TR TR B R R ) FR AR R ke X
B A8 T8 AL T R R DX — ik DA I N A R Ty
R HEAT A B BT A B AR B 148 1B HUR A%
58K 15 H Newmark N M 88 A\ 7 1975 45 2 11 & B2 A
A A5 K ] Newmark—Hall 313 45 514 2 545 M1
WA, R T R b b A R B N E S R
AR A 7 R R IE A T8 BT Y e b T HLAE T
ZERF TR . BEHERE A B TT T vk ) g
P&t I SE RN R B T R A A L A R A
FR A =1 s S AT AL, JEIk AR E S R
B oy BRI A SRR, B4R e 6% A A
OL 5 T )22 5 T U U2 A st S O AR M 1 T B R AR R 2 e
V)5 B B PR

2 RN

G FERETT, FE 2 X 25 W2 S O R p R A
Jith 32 2 MBI A T H A AR T T T T X A
TR H R PR B I T R S0 i E
ST J= A A7 B, R O T 2 A R, R A A L
Il /N TR R R A AR R RS T A R, A B E
B RGE SRS A R, R DA S B E
— BB H Y Sk SOk R R AR s i sy . X
S P TR O, D) T A AR A AT A G A
Ao AniEl B B R, SR DI AN )R A I T R
B R (S E R L), A GER2ME R L
JZ2) , R B VA BB, A8 A T s 4 Bl RN R 1 JEORL 247 [m]
BUAE o AL, DA A e R E T 25 W2 8 I 1 AR
i
21 ERHEE

a) JINEN S TE AR o Xk W72 B 3 1) 45 3 TR AT PR AR 4
S0 AN, G e BB I WA T A [ A A A R
AR SR R TEVERE o I AT BB R R A R (EL S R AT BR
PR s F B



OIL AND GAS TRANSPORTATION AND STORAGE | 1= i

b) FE A R AR K ALRS AT S )= X
HI T8 T8 SR A H 2 52 77 22 U Ak 2 R T LR O B, A
BT JZ 3 AR, A I SR A 2 A T I R R Y
I, AZGE

o) SR TE o A AR R mRE R TR 0 A O 4G
B o A S SR DU AR BE T 5 53 A1 [ RE A T
RN, B RE RS 38 S R A TR N

d) BRI A TR X — i BT I, L
Wee AR A7 T S IO AR R R R UM T 51 G 5 Ok Bk
ERE
22 MEEERE RN

SRR R IO LA L8 it n] LA D A S A B )= S Bl e T
BB RN B AR MR R A IS A 7 AR R N (2
M T e KAV A (L, 8 i 7 e 24 i o {1
7 WRLEAE B BT R A AE A ) AU A ZTUR FH 4t %
PUE RGORAME o A2 555 QAL BEH BH 2 2
BRI T IZ R o A TE A0 RE M, ST A TE
F14 3t 752 W00 S AR AT, O I A B T 9 5 R, O AE
B — I [] SR JRCHA it £ (1 807 A e, 2 28 O A 2 i A
TE R I R G YURR B ) M B A AT B SR H i, A IE
B B R I U AR G AN BGE T s H AT
1 72 M N0 U AR G A IV KR T 5 i FB R R AT
N LU ] A U A Sl A B D T I
Mo

I R M U R G H A TR SO R A
R T H AR T+ B 322 A Kt otk Z 5% 3 Jn e B2 11, ST 3 752
T4 , GPS (8% Wi, 56 T O 2 1 S i) 45 38 7 28 A0 3k
W, e 5 ) 3 B SCADA 2 Gt 8 AR L R AH S 1
BAOFEOR . X TSR E , RS 2l GPS (i
N0 A8 8 X0 A o 2 BB 2 62 8% R A N0 7 e = A
FWE—E R R GPS Wl R 58, ol LIS 2 W= 1 K F-
GIL-RER RS

AT, B N AR L 4 i LA i LU B 2 2
TGRS RS, T E TR S KAERENEY T
EE R I VB RS Ik LR 19 A5 RGN,
h i OR M R AR S RE S K IR A SO D B R PR ) 4
PP SRR 52 B TR T A FE S PAT , 7 30 20 i o
A T RCF SRR BN, R AE 2 2% 2 13 Sl Wy 2wl
BCE R E GPS AN AR ST, AR b A2 I BT J= 1 AR X 07 5%
R IR/NEAT AR o BEAh, BRI A I S g G Ak 2
S TR AU R R T R A R 4

3 #Fig
AR SO it W = LM i U T B RR Tk BT A AT
TERE BT R AE S T 5 AN W 5T U7 1 R Y

%32% F4H
WFFEICR , AN [F) 7 d5 AT T e TR B ES T AT R
PR PCRZARNE , I 17 A 8 R REAR I b 2%k o 4 e X
B DT 2= A9 4 4 ) T 5 R DA AR JLAS T T T

a) 4 BN & 52 PR pd v R B R MR T R AR A
B AR

b) W Z 5 3h 51 A 1 Re 2 M A 0 A A
At 3t 52 9 1 R AR, M2 X 5 o 4 A A A — R 1Y
SO o AR AT I 2545 7 B8 A% 5 THT AR T [ R e T
L/

o) BEX W B S TR B R BNE A AR SR R -
PR BN BEAT IS , DT S50 38 AT 9 2K AR TR

BH L

(1] 3+ R TS [M]. A7 30K d i, 1988.1-4.

Hu Yuxian. Earthquake Engineering [M]. Beijing: Seismological
Press,1988.1—4.

[2] T4, GHE%E , FRA. A FEBLTFIHM ERERG

ZAWIR[]] RAAS & ,2011,29(6):1-3.
Kang Huiming, Cao Runcang, Li Shuwei. Considerations in
Earthquake Fortification Safety of Oil and Gas Pipelines Passing
Through Active Faults [J]. Natural Gas and Oil, 2011, 29(6) :
1-3.

[3] &L, ikFR,AFWR,F. R EE AR TIRALET LG R

BT[] kTS TAES,2002,22(2):22-27.
Liu Aiwen, Zhang Suling, Hu Yuxian, et al. A Method for
Analyzing Response of Buried Pipeline due to Earthquake Fault
Movement[]]. Earthquake Engineering and Engineering Vibra-
tion, 2002, 22(2) : 22—-27.

[4] Kennedy R, Darrow A C,Short S A. Seismic Design of Oil
Pipeline Systems [ ]. Journal of Technical Councils of ASCE,
1979: 119-205.

(5] % Ak, B #, 0T H,F 2T ZWAEE LKA
EHJ]. KR AL %4 ,2009,27(3):14-18.

Su Xin, Chen Jing, Yang Hanqing, et al. Discussion on Seismic
Design of Se-Ning-Lan Double Gas Pipelines[]]. Natural Gas
and Oil, 2009, 27(3) : 14-18.

[6] Karamitros D K, Bouckovalas G D, Kouretzis G P. Stress
Analysis of Buried Steel Pipelines at Strike-slip Fault Crossings
[J]. Soil Dynamics and Earthquake Engineering, 2007, 27:
200—211.

[7] Wang L R, Wang L J. Parametric Study of Buried Pipeline due
to Large Fault Movement[A]. Proceedings of Third China-
Japan-US  Trilateral Symposium on Lifeline Earthquake
Engineering [ C ]. Beijing: CSB, 1998.165—172.

[8] Trifonov O V, Cherniy V P. A Semi-analytical Approach to a

Nonlinear Stress-strain  Analysis of Buried Steel Pipelines

/07



08

Crossing Active Faults [J]. Soil Dynamics and Earthquake
Engineering, 2010, 30: 1298—1308.

[9] Tohidi R Z, Shakib H. Response of Steel Buried Pipeline to the
Three-Dimensional Fault Movements []]. Journal of Science
and Technology, 2003, 14(56B): 1127—-1135.

[10] Kuwata Y, Takada S, Ivanov R. Estimation of Allowable Fault
Displacement for Pipelines and Countermeasures [A].
Proceedings of the Pipeline Division Specialty Conference
[C]. Houston: ISCE, 2005. 674—685.

[11] Cocchetti G, Di Prisco C, Galli A. Soil-pipeline Interaction
along Active Fault Systems[]]. International Journal of Off-
shore and Polar Engineering, 2008,18(3): 211-219.

[12] Liu M, Wang Y Y, Yu Z F. Response of Pipelines under Fault
Crossing [ A ]. Proceedings of the International Offshore and
Polar Engineering Conference[ CJ. Vancouver: ISOPE, 2008.
162—165.

[13] Jiao Z L, Shuai J, Han K J. Response Analysis of Buried
Pipeline Subjected to Fault Movements [A]. International
Conference on Pipelines and Trenchless Technology 2009:
Advances and Experiences with Pipelines and Trenchless
Technology for Water, Sewer, Gas, and Oil Applications[ C].
Shanghai : ISCE, 2009. 1212—1218.

[14] Gu X T, Zhang H. Research on Aseismatic Measures of Gas

(I

Pipeline Crossing a Fault for Strain-based Design [A]. 2009
ASME Pressure Vessels and Piping Conference[C]. NewYork:
ASME, 2009. 571-580.

[15] Zhao L, Cui C, Li X. Response Analysis of Buried Pipelines
Crossing Fault due to Overlying Soil Rupture[] ]. Earthquake
Science, 2010, 23(1): 111-116.

[16] 4 #l, Zu&. FARG ;B EGLETHFERER LY

A [J]. 85 52 &k = T 423 4R ,2010,30(2) : 130134,
Jin Liu, Li Hongjing. Nonlinear Response Analysis of Buried
Pipeline Crossing Thrust Fault [J]. Journal of Disaster
Prevention and Mitigation Engineering, 2010, 30(2):130 —
134.

[17] B4, 5k 2, F48. B FAREMEE LB/ E

W BEAL 0 v LA T[] ]. £ AR LA 4 3R,2010,43
(8):132—-139.
Yan Xiangzhen, Zhang Lisong, Yang Xiujuan. Strain Response
Study of Oil-Gas Pipeline Crossing Earthquake Fault Based on
Pipeline-soil Coupling and Large Deformation Shell Model
[J].China Civil Engineering Journal, 2010,43(8) : 132—139.

[18] Vazouras P, Karamanos S A, Dakoulas P. Finite Element

Analysis of Buried Steel Pipelines under Strike-slip Fault

Displacements[] ]. Soil Dynamics and Earthquake Engineering,

2010, 30(11):1361-1376.

[19] Bolvardi V, Bakhshi A. A Study on Seismic Behavior of
Buried Steel Pipelines Crossing Active Faults [A]. Climbing
New Peaks to Infrastructure Reliability [C]. Keystone: ECEE
2010. 1—-12.

[20] R &F,F B, B 00, F ERREEENEENT X
HAEXAA]] R A a5 TAA SR ,2010,18(3F
Fl):111-118.

Zhao Lei, Tang Hui, Peng Xiaobo, et al. Failure Modes of
Steel Buried Pipeline Crossing Reverse Fault[]J]. Journal of
Basic Science and Engineering, 2010,18(S) : 111—-118.

21 % &L AT RSB ELXREsH(D] . P
Mo B By W 3R A4 BRI, 2002.

Liu Aiwen. Response Analysis of a Buried Pipeline Crossing
the Fault Based on Shell-model [D]. Beijing:Institute of
Geophysics, China Earthquake Administration. 2002.

[22] Joshi S, Prashant A, Deb A, et al. Analysis of Buried Pipelines
Subjected to Reverse Fault Motion [J]. Soil Dynamics and
Earthquake Engineering, 2011, (31): 930—940.

[23] Abdoun T H, Ha D, O’Rourke M J, et al. Factors Influencing
the Behavior of Buried Pipelines Subjected to Earthquake
Faulting []].
2009, 29(3): 415—427.

[24] O’Rourke M, Gadicherla V, Abdoun T. Centrifuge Modeling

Soil Dynamics and Earthquake Engineering,

of Buried Pipelines [A]. Conference and Workshop on Lifeline

Earthquake Engineering[ C ]. Long Beach, 2003.757—768.

Karimian H, Wijewickreme D, Doug H. Buried Pipelines

Subjected to Transverse Ground Movement: Comparison

between Full Scale Testing and Numerical Modeling [A].

Proceedings of the 25th International Conference on Offshore

Mechanics and Arctic Engineering [C]. Hamburg: OMAE,

2006.73—79.

[26] Ha D, Abdoun T H, O’Rourke M J, et al. Earthquake Faulting
Effects on Buried Pipelines-Case History and Centrifuge
Study [J]. Journal of Earthquake Engineering, 2010,14 (5):
646—669.

[27] Newmark N M, Hall W J. Pipeline Design to Resist Large
Fault Displacement [A]. Proceedings of the U.S. National
Conference on Earthquake Engineering [C]. Ann Arbor:
Earthquake Engineering Research Institute, 1975. 416—425.

[28] %) s F AT 5 K, AR AR, 5K 4o A% 18 3k K ol 8
w8 R 5 HAR[J]# R E T4,2010,26(2):176—181.
Liu Jianping, Fu Liwu, Hao Jianbin, et al. Application and
Technology of Earthquake Monitoring and Early-Warning for
Long-Distance Oil and Gas Pipeline [J]. World Earthquake
Engineering, 2012, 26(2) : 176—181.



