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Fig. 1

Schematic diagram of microelement
earth pressure of dike-crossing pipeline
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Fig. 2 Schematic diagram of soil spring model
HRAE ) o HE AT A
P =Kidz 5

Kb p HEWIETT s Ky O 238500 R0 Ax
P NIV 28

S B I RE AR EOR A B2 ORI s
L ke , SRR AN -

K,=/f.,/Z, (6)
F.=0.075xDHYf @)
Z,=0.002 54 ~ 0.005 08 (8)

[ foE RIS Z, 8 IR IR AR
22 MiFEIRIEE

AR T i J 3 26 501) o3 21 S5 5 o PR 3%, A
RV i 72 TR ST PO B ICE I8 SR AR 3

%) b 75 0 S AR Sy JUT it b R R 0tk Oy v
Mo A5 R AT D 22 25 S M 7R O P R R R AR A SE PR T
TEAY ML R . ZF SR I TR P A M A B R 14 B B
FER 7 BE BT IR M AR N 0. 1g . MR
XY\ Z J7 ] i B o R 4k WL 3,

0.15g 0.15¢
0.10g 0.10¢
“i 0.05¢ ;{ 0.05g:
2 0.00 Wit 2 0.00

©-0.05¢ 2 -0.05¢

-0.10g -0.10g

s .15+ 0.15g
2 0 5 10 15 20 0
5

10 15 20

BYE)s ByE)s BY1E)s
(a) XE(THTERIE) (b) Y AEEEHE) (c) ZEEEM)

B 3 =)/ B A A2 ph g%
Fig.3 Three-way acceleration time-history curve
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Fig. 4 Schematic diagram of cross section of
pipe-piercing dike
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Tab.1 Mechanical parameters of dike soil

ot W/ (kg +m ) 3P AR A/ Pa HEL /N4
b + 1A 1500 5.00x10° 0.25
B AR 2 000 1.00X107 0.25
W 7 850 2.06x10" 0. 30
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Fig.5 Viscoelastic boundary diagram of foundation
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Fig. 6 Envelope diagram of the first principal stress

and the third principal stress
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Fig.7 Cross-section view and feature point

of pipe-piercing dike
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Fig. 8 Stress time history curve of each characteristic
point in section 1
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Tab.2 Maximum stress of corresponding feature
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Fig. 9 Displacement time history curve of each

feature point in section 1
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Seismic Dynamic Response Analysis of Pipe-piercing Dike
Considering Pipe-soil Coupling
LIU Xi-zhu',JIANG Qi'"*,ZHANG Jian',ZHANG Jian-wei’» HOU Fu’,CHEN Lei’

(1. Key Laboratory of Jinan Digital Twins and Intelligent Water Conservancy, Shandong Survey and Disign Institute of
Water Conservancy Co. ,1.td, Jinan 250013, China; 2. College of Water Conservancy, North China University of
Water Resources and Electric Power, Zhengzhou 450046, China)

Abstract: In order to study the dynamic response of pipe-piercing dike under seismic load, taking a dike-crossing pro-
ject in Guangdong Province as the research object, considering the interaction between pipeline and soil, a three-dimen-
sional numerical simulation model of pipeline-dike was established. The simulation of foundation boundary spring-damper
was realized through secondary development. The results show that under the action of 0. 1g seismic acceleration, the
vertical displacement of the dike increases with the increase of the height of the dike and decreases along the axis of the
dike. The maximum displacement at the top of the pipeline is greater than that at the left and right ends. The stress dis-
tribution law of the pipeline is consistent with displacement, and the maximum stress of the pipeline is proportional to the
thickness of the soil cover layer. The Mises stress at each point of the midpoint section of the pipeline through the dike is
the largest, and the seismic capacity of the middle section of the dike is relatively weak. The stress and displacement near
the midpoint section of the pipeline in the dike should be monitored in the seismic design of the subsequent dike project.
This study has important practical significance to ensure the safe and stable operation of the dike-crossing project.

Key words: pipe penetration embankment; pipe-piercing dike; viscoelastic boundary; seismic response





