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Experimental Study on Seismic Response of Suspended Pipeline

SHAO Lei', YU Cheng', LU Songmei', ZHANG Hu*, HUANG Zichuan®, YUAN Honggiang” "
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2. School of Urban Construction, Yangtze University, Jingzhou, Hubei 434023, China)

Abstract; In order to study the seismic response of suspended pipelines under earthquake, a simple
test device for suspended pipelines was designed and manufactured. Pseudo dynamic tests of nine pipe-
lines under two acceleration conditions were carried out to study the influence of suspended length, bur-
ied depth and pipe diameter on the seismic response of suspended pipelines. The consequences indicate
that; Under the seismic load, the strain of the pipe is approximately anti-symmetrically distributed on
both sides of the pipe with the center of the overhanging section as the symmetry axis, and the peak
strain of the pipe appears near the junction of the overhanging section of the pipe and the soil body; un-
der the large displacement condition, the peak strain of the pipe increases with the increase of the over-

hanging length, decreases with the increase of pipe diameter, and decreases with the increase of burial

depth.
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Tab. 1 Parameters of specimen

W EEK Br HE 0 BE EK

= J&/mm /mm /mm /mm /mm
S-1 1 500 32 300 2 3 000
S-2 1 500 32 600 2 3 000
S-3 1 500 42 300 2 3 000
S-4 1750 32 300 2 4 000
S-5 1 750 32 600 2 4 000
S-6 1750 42 300 2 4 000
S=7 2 000 32 300 2 5 000
S-8 2 000 32 600 2 5 000
S-9 2 000 42 300 2 5 000
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Fig. 1 Simplified model drawing
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Fig. 2 Diagram of the test device
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Tab. 2 Mechanical properties of soil samples
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Tab. 3 Mechanical properties of pipes

EIEMAE  JEMRER prdieR SRR

v \
/(mmxmm) JE/MPa  JE/MPa  &/MPa it
D42x2 290. 70 386.10  2.02x10° 0. 30
$32x2 283.50 374.30  2.03x10°  0.30
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Tab. 4 Test loading conditions

T % WY M L/ mm T B/ ¢
1 PN 67.50 0.15
2 KRB 90. 00 0.20

DHDASFH 55
DASP{E 5 RERS %ﬁﬁ?ﬁg{;}:

(c) INVOS2AL kA

2 RERSHW
2.1 BEKENZN

R T WFFE AR 25 K 3 X 8k 2 45 1 b 7% i iy
UM X S=2 . S-5.8-8 =M F AT 2 b T
TR GRS 2 HE 5—K 7 B9 = AR R A [
D)1= IRV N K= ST RS ety L S BN 3 e el
DIE S TEH R AR T, U B B
XP A, A VAR Bt RN R A3 A AR A T A N, A
T WGBS A B i RS B S R
FEARRT . 0 s K B X s 45 T N AR 43 A
PILF-JC R M, E X A5 38 04 (i 7 2% H B A8 7 AT
SO, AT R Iy AR W R A K Y OE R 2 1
hh 2, Bl 8 Fron, AR, A K
1 500 mm HEA0F] 1 750 mm B 4538 f 0 1 10 25 4
KR, EaKEH 1 750 mm #1352 000 mm
I, U 7 72 1 ) g A AR, A {1 A8 AR 1 B
BRI mE n, Ah, B S KRR
BN, AR I R T, X A A ) 0 {0 AR S i A
N TR PR SRy IR R IR 2 T % B R A S A
1, Btk s K B B, A5 0 ) AR T 2 88 m
S SO T AR AR (A

2.2 IERHIEME
R T WFFEAS [a) H R 6 B 25 4 3 1Y 52 I, R

(d) DASPRAAX

K3 R R 5

Fig. 3 Test measurement system



70 WO TR Rl (A AR ¥R 2021 4
o omim BB I
L=ai) Sl-2 SZ-Z S3-2 Si—Z S5-2 Sg—Z 51-2 S-8-2 52-2
e @:iﬁﬁ‘éﬁ?@_@ ________ 0
EE Sl-l SZ-I S3-1 54--] S5-1 SZ-I S;—l S-S-l S;—l
100 5050 100 100 5050 100
(a) REZR Fr-FIEAT BB (AL mm)
(b) BRI Y
P 4 RS B A e A
Fig. 4 Strain gauge layout
400 F E 400 - —=— IEE0.15 g REE
—o— IIEEO0.2 g R
% 200 - 1 g 200 B
& or 1 & of -
g =
€ 200t 1 00} ]
—u— 015 g R
400 - —o— IEEEF0.2 gRIEE 400k i

-1 000 -800 -600 -400 -200 0

400

353
(=3
(=]

W AE REAS/ (x10°)

-200

-400

-1 000 -800 -600 -400 -200 0 200 400 600 800 1000
W R P 2 P R T B B /mm

(b) BB 5

2I00 4IOO 6IOO 8|00 1000
] 45 B % e AT B B /mm

(a) I RTH
5 B S-2 FE T 1.2 WA il v A8 40 A

Fig. 5 Strain distribution along the tube axis of specimen S—2 under working conditions 1 and 2
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Fig. 6 Strain distribution along the tube axis of specimen S—5 under working conditions1 and 2
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Fig. 7 Strain distribution along the tube axis of specimen S—8 under working conditions 1 and 2
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Fig. 9 Relationship between buried depth and pipeline strain
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Fig. 10 Relationship between pipe diameter and pipeline strain
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