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Seismic behavior of the composite buried pipe connected
with socket and spigot joint
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(1. Institute of Earthquake Engineering, Dalian University of Technology, Dalian 116024, China; 2. State Key
Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024 , China)

Abstract: The finite element model for the buried pipe made with four composite layers (0/90/0/90) connected
bysocket and spigot joint is established to study its seismic behavior. The mechanic property of the joint is calculat-
ed and the corresponding parameters for the equivalent springs in three directions are obtained. Under varied earth-
quake intensity, the distribution of the pipe displacement, the effective stress in four composite layers and the seis-
mic behavior of the joint are studied. Results indicate that; the axial stress in O degree layers is 75% larger than
that in 90 degree layers; the relative displacement and resisting force in the equivalent springs located at joint E in-
crease with the increasing earthquake intensity; the axial relative displacement at joint E is kept within the allowa-
ble value under the action of 0.2 g,0.4 ¢,0.6 g seismic excitation and works in normal state under all three seis-
mic intensities.
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Table 1  Parameters for the axial and circumferential fiber layers

E oz

T(mm) E,(Pa)  E,(Pa) E,(Pa) Via Vea Vay Gu(Pa) G (Pa) G, (Pa)
o 4 3.149¢+9  1.2e+9  1.2e+9 0.3 0.3 0.115  3.77¢+9  2.e+8  3.77e+9
i 0.5 2.2¢e+9  1.2e+9  1.2e+9 0.3 0.3 0.16 3.77e+9  2.e+8  3.77e+9
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Fig.1 Schematic of 0°and 90° fiber layers
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Table 2 Parameters for sand

Tt AR A (KN/m’) PR T (kPa) PEESES () PRI
Wt 16.7 0 30 0.65
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Table 3 Frictional coefficient for anticorrosive coating
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Fig.2 Force-displacement curves of the soil spring in three directions
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Table 4 Parameters of the soil spring in three directions

ik 1) Jek i il i i A TR it i KV I A FEH PR EEHEER EEFER BETERD
fii#% (m) (N/m) fii#% (m) (N/m) fiks (m) (N/m) fif (m) (N/m)

0.003 15342.1 0.08 133 945.5 0.03 25 619.32 0.08 461 227.3
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Fig.3  The rubber ring at the joint
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Fig.4 Finite element model for the pipe joint
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for the Socket And Spigot Joint
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Fig.6  Deformation of the rubber ring under the action of axial displacement

f
= f a
% ’ RS HWEEZEESH
B f b Table 5  Parameters for the equivalent axial spring model

d,(m) d,(m) d.(m) [ (N)  f,(N)  fAN)

(0}
> 0.006 7  0.0121 0.02 1 000 774 1 500
d, dy d.

‘ DL (m)
B 7 S3ihmEEARRE

Fig.7 Equivalent axial spring model
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Fig.8 Moment-curvature curve for the Socket And Spigot Joint
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Fig.9 Deformation of the rubber ring under the angle displacement at z axis
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Fig. 10 Deformation of the rubber ring under the transverse displacement
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Fig. 11  Curve for the resisting force-displacement in y axis
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Fig. 14  Axial displacement response of the pipe under the action of earthquake
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