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Abstract; The overall performance of shield tunnel lining
structure is affected by the discontinuities of its longitudinal
and circumferential joints. The load acting on the joints varies
with the variation of buried depth of lining structure. As a
result, the joint stiffness and the lateral equivalent stiffness of
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the overall structure also vary with the variation of buried
Taking
the lining structure of Shanghai Yan-Jiang Tunnel as an

depth, especially for large diameter shield tunnels.

example, the lateral stiffness of large diameter shield tunnel
lining structure at different buried depth was studied based on
the lateral deformation equivalent principle and the structure
test results of longitudinal joint. The influences of foundation
stiffness and staggered assembling on the lateral stiffness
were also studied. Numerical analyses reveal that the lateral
stiffness of the structure is dependent on the buried depth.
For the shallow buried tunnel, the lateral effective stiffness
varies greatly. When the buried depth is greater than 1.0D
(D is the tunnel diameter) , the lateral effective stiffness first
increases and then decreases with the increase of buried
depth. When the buried depth is greater than 2. 0D, the
lateral effective stiffness stops decreasing because of the
arching effect of the ground. In addition, the lateral effective
stiffness is also influenced by the ground condition. The
findings of this paper can serve as a reference for the design
and analysis of large diameter shield tunnel lining structures.

Key words; large diameter shield tunnel; lateral effective

stiffness; beam-joint model; numerical calculation
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m 3 m 3 m 3 m 3 m 3 m 3
15.0 15. 8 17.2 18.9 11.2 11.2 11.7
20.0 8.7 8.0 7.5 8.9 7.9 7.4
25.0 10. 2 7.9 6.8 10.6 8.1 6.8
30.0 11. 2 9.0 7.1 12.0 9.9 8.1
35.0 11.7 9.3 7.8 10.8 8.9 7.1

I * MM T RFR-BER AR R E o .

25 B RTIR G 1A B E o R 45 H B 1 R BE A K
RPUE S HA BRI R R, X T AH BAHBERH
SR BSOS S D 2R S , O 1 I BE A S R ) SRR
SEAHURR. LA, MR BN TR R E A B B B A
W, R N R BRBEEM N ERSE 2R SR
SCERL L1 B9f A J7 R E A T S

3 4it

AR SCHCFE b ¥ VL 3E G TR 5L ), R T 4 ) A
TSR, F SRR 4 R N S HRAR Y, R
AT B AR IS b7, B2 Tl 4 R A e B
AR B JE M BB TR RIS R 454 T RO 1] W B2
L E NV EETVE 22 P R

(1) REAJEH BETE BB [ W BE A 2R B4R IR
Tiekas, 7l HEE KT 1. o FEAR, MEREE
R IR R0 KR A A S 0k, ZE SR TRAA B 2. 0 1
BHAJE BT HR B A PR SE R, (AR IR
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B B K 2 2 (8 A B2

ERRE

BERAL (L. 0 B4 B 4 MDD AL AR X R 2%

(2) HEERIEEBUETE 2 000~4 000 kN » m 3§

F, BEIRAE 1. 0~2. 0 REE AR, AU B ZE 451
TESELEDE T AT [l B B R 0. 58~0. 75,
FEAEPEEIEA TN 0. 70~0. 81.

(3) HLELRIBE e 5 42 DB 0T BRI BE 38 A4 1 R

EARFIIBEROE —ERENZ W, FH KR
EVER A BI7E 15970 20 % T .
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