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APPLICABILITY STUDY ON ASEISMIC DESIGN METHOD OF
SUBMARINE SHIELD TUNNEL

GENG Ping, HE Chuan, YAN Qixiang
(Department of Underground Engineering, Southwest Jiaotong University, Chengdu, Sichuan 610031, China)

Abstract: Based on structural features in both transverse and longitudinal directions, a reasonable aseismic design
method for structurally complicated subriver shield tunnels with large cross-section and deep underwater pressure
is proposed. For the design of transverse direction of tunnel with relatively regular ground that is different from the
hypothesis of boundary displacement sine wave distribution mode, practical seismic responses from the ground
where the tunnel will be constructed have been calculated according to the theory of ground stratification reflection
theory. Using seismic deformation method, the seismic response of a typical section of the tunnel was analyzed.
The result was used in combination with static calculations as support for aseismic designs. For the longitudinal
direction, the 3D time-domain response method should be used due to the requirement of considering linear
structural features, the irregular ground along longitudinal direction of the tunnel, seismic traveling wave effects,
and boundary effects, etc.. The features, applications, and analytical process of these two methods are discussed.
The design method has been applied to a shield tunnel crossing the Yangtze River, and the seismic behaviors and
the aseismic-weaker parts of this typical subriver shield tunnel are also indicated.
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Fig.1 Model of response deformation method
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Table 1 Physico-mechanical parameters of ground

W SR ShioikiR L, R
A m ) EiGPa GiGpa AL T
WA 2.01 0.42 0.17 025 115
BebiEk s 2.05 0.72 0.27 0.25 35
WA 2.01 0.45 0.18 025 15.0
Ve 2.50 30.00 0.35

2.0r

1.5¢
TLof
. 0.5f
£ oo
g—w—
B —LOf

715_

—2.0 .

0 1 2 3 4 5 6 71 8 9 10
B 8] /s

P2 i A P I R g £

Fig.2 Input curves of ground time-history acceleration



26k W2

Bk, S KR A BRGSO MW T I RS AR 5T

* 3627 ¢

TR WE NIRRT ) R VAR .

R 5 1] fip 20 A0 AT R SR T, R %
TEREWTT VR 55 m, BEIEHIVR 22 m; 2l
TR T PR P S N % S, = 0.088 7, M2 E T =
1.047 5's, FBIYIE G = 0.124 GPa. FFiEWNE
$10.0 m, 4MEg11.0 m, TE% 2.0 m, LA 9 5404
FAEE 10°PERE LI 3). A5 Sk BBl 1Y AT,
TEAERE KA i T A i — 675 5, AT s B 0N
72 (B 4b), B AR k) R AR
W EEAR TR PR i 8, A8 1 TR ) Sk e B R T 7R 2
— B A AR BTG, R IR I A TR
%, DA RO ) BR ) Sk ()5 )

K3 ARy P A RSk I - i
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Table 2 Maximum displacements and inner forces of aseismic cross-section design in transverse direction
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froNE 11.82 20283 7833 11253 11.78 5551.5 840.5 1193.2 15.75 73949 1156.8 13252
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Fig.4 Displacement, shear force, axial force and bending moment of tunnel linings
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Tab.3 Controlling values of displacement and inner force of

aseismic cross-section design in longitudinal direction

T A /mm  HHAAN BTSN ZHI/(KN ¢ m) o1/MPa o3/MPa

1 249  584X10° 842X10° 1.02X10° 292 —292

2 190  125X10° 2.04X10° 3.20x10* 7.90 —5.60

3 140  4.19X10* 433X10° 6.08X10° 440 —3.16
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Fig.6 Displacements of ground(case 1, at#=8s; unit: m)
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Fig.7 Shearing force of tunnel(case 1, at#=8s; unit: Pa)
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