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Abstract: Bearing capacity is one of the most important

mechanical properties of the segment lining structure of
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shield tunnel, whoes accurate evaluation is the key to
ensuring the safety of the structure under stress. However,
there is currently no mature evaluation method. Based on
the stress and deformation characteristics of segment and
segmental joint, the evaluation method and index for
evaluating the bearing capacity of segment lining structure
with the bearing capacity of segment and segmental joint
involved were established in this paper, the prototype
failure tests of straight-joint assembly structure (STRS)
and staggered-joint assembly structure (STGS) were
preformed to verify the proposed evaluation method, in
combination with the field monitoring tests, the bearing
state of the segment lining structure in the actual project
is quantitatively evaluated and analyzed. The results show
that the failure phenomenon of segmental joint is more
obvious in the failure tests of STRS, and the joint reaches
its ultimate bearing capacity before the segment, while in
the failure tests of STGS, the failure phenomenon of
segment is more obvious, and the segment reaches its
ultimate bearing capacity before the joint. In the failure
tests of STRS and STGS, the failure of segment and
segmental joint occur simultaneously with their internal
forces reaching the ultimate bearing capacity, indicating
that the proposed evaluation method is reasonable. The
bearing safety factors of segment and segmental joint in
the selected section are 4.27 and 4.86 respectively,
indicating that the bearing state of the selected section is
good. The research methods and conclusions of this paper
can provide important support for bearing safety
assessment of similar segment lining structure in shield

tunnels.

Key words: shield tunnel; segment lining structure;
bearing state; evaluation method; prototype test; field

monitoring test
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Fig.1 Structural form of segment lining structure

of shield tunnel
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Fig. 2 Deformation mode of segment lining struc-

ture at water and soil pressure
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Fig. 3 Stress mode of segment under compression-

bending loads

HRAIE P 3 s 1 X, N A i R O
AR (1) s
N—af.bpfc — 0. A.+0.A =0
. S (
M — af.bBc(d, — o )—o.Ald,—d.)=0
1.2 BEREIIMTEAERAN
ARS8 R 4k 0y FEEORER AL
R 32 e TR B RN HE A, FLrh 2 R MR 5E )
353 A PR % TR IR A 3 AN 22, HOE IR e 2
RESZHr, P A5 B8 7 43k BT S ) 2y, an &l 4
Fs o

ds

4

N h
nfs

|
B4 EEEHTEREXZHEX

Fig. 4 Stress mode of segmental joint at compres-

sion- bending loads

Forb n RN, £ IRAR I T, d D9 R AR L
12,0 J IR S ACEIT I A, b W8 R IR TE , o(e) TR
B 2 IO 7 IR PR 5 B o S R 5 o D A2 S X
JE 5 g WA E AR A2 T X T A BE S o 40 AR
PEHEAE T 52 S PG &, TS A i HSRk A 7R3
TR s (2) PR . BRI 2 M2, 17



59 1

i 01 REE R R A AR AR A T IR 1337

TS R B R R AR =, e BITR R
AR FHERE VAR () S R, SR I AR P 1A 2 T R3S 1
BUEA TR M (EASTE B A2, T4 1 W N 2L
1, VAR EE 1 T iR TR EE 1 1 T 43 A T4k
FVE AR AR A B B 4% B ARG, 1 E R SR
— A BT RO

N—O—innf;a’z cos 0 — bijzo( 4

7 EU
X

)dp=0

n diy
Mﬁb;f{ﬁ U(geu)-(h—x+p)dp+ e b

innf;cﬁ cosf«(h— ds)—l—N'g:O
1.3 A ESIER

HRAE 1. 1350 1. 2795 prdisr 8 s ek
YU R ST 0] o B B R A Bk b
AR Z, 3 IR A B R e S5 R BT AS K
AR e, RIS FoR o AHIFMR G EE R 48 R 4T
LR — MO R T Rk it &gy, vl
BRI e A5 A8 S5 40

G Rgn |
ik

BB .
R

I

E5 ERHHERITE R EHE L
Fig. 5 Characteristic curves of compression- bend-

ing capacity of segment lining structure
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Fig. 6 Segmentation diagram of segment lining structure
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