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Abstract ; This paper studies the deformation evolution law and stress characteristics of the mortise
and ring joint of the metro shield tunnel under the action of additional load, analyzing the stress
characteristics of the bolts, and giving a control index of the deformation between the rings. A
modified model of double elastic foundation beam longitudinal equivalent continuity is established
which can obtain the tensile stress caused by the bending of the longitudinal connecting bolt, and
studies the periodical deformation characteristics and the longitudinal bolt when the mortise and
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ring joint is sheared Based on the characteristics of bolt stress,the limit values of staggering and
opening at the ring joint are preliminarily discussed. Based on the tensile yield strength of the
longitudinal connection bolt,the boundary value of the ring seam slip and an opening is about 4. 3
mm and 0. 4 mm respectively , which is less than the boundary value of the measured value and the
acceptance standard. It is safe and feasible to use the bolt yield in tension as the control index of
the deformation between the rings of the shield tunnel. Through the sensitivity analysis, it is found
that the physical gap between the concave and convex tenons has the greatest influence on the
control index of the deformation between the rings proposed in this paper.

Key words ; subway ; longitudinal equivalent continuum model; theoretical analysis; shield tunnel;

double elastic foundation beam
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Fig. 1 Schematic diagram of local uniformly
distributed load action of double-sided elastic
foundation beam
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Fig.2 Force analysis diagram of longitudinal bolts
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Fig. 4 Calculation results of shear moment

T B R LAY [ B A A7 ir e R A
PRSI A ] S, BB AR 56 S 800 A AT it
SR AN 5K AR B S ] R 4
AT LA & e i, SLAR TR 40 A it 2k
s K6 ik,

& F kI B/mm

Z00 50 0 50 100
JE H % TE 4 160 7K FF R/
[l SERNCE SIS el
Fig. 5 Longitudinal opening distribution of
shield tunnel
WA R S & S, =4. 331 mm,
/INT B SEAS B A B KBS 5 5 6, =12 mm

W R LA e B R AL A A PRI RS fm
(bR B A RBRES 4 E

4 -
g 2f
£
]
oo
it
i
o,

D . . . .

-100 -50 0 50 100

JEW R A M 5k B /m

BE6 JEMBREMN G R
Fig. 6 Distribution of longitudinal displacement

of shield tunnel

N AR BE TE BT EORFEAE R PR 5 5 B AR
{E 15 mm'"™ | 53 FBA R A A T34
P K4S G 3.987 mm AT, KT &
A, =0.441 mm /N T I 52045 2 1) e K
SKRIFE 0. 6 mm Sk BRE T T2 R AR 1Y)
TR ABRAE 2 mm, 5 5L F AR 3 fa] QALY
VAT 2 i K5k I i 0. 392 mm AHIE



492

Tk B B OR E eE R (A SRR )

9537 %

3.2 SEEmMSH

5 11 A ) P 4 ) B 6, T A
VIR SERE 1 R 1, P I8 i B 1 P,
Xof 1 R MEAG: A2 7 e IR ES B ] A T ) S

AT ROREIE T, BT e g M ]
P BEE B &, ML HESS A B SERE 1, R I,
FIEIR R R TR Sy P, 5 3R] 5KOT AR
HA, FEEE AR S, KR,

1T Ty R 7 BES,/mm
0 4 8 12 16 20 24 28

. -¥-15 3 —e—P 54, 2
10f e IAZERER ) st
gk -e-ILBEAZEXR]
g 0.9 g g ‘\{::: . . '\'\V\H\'- 1.0 g
g 8t £ g L H0.8 E £ 4 g
= = % e =
- o - -
26 e B S - 0.8 &
1 i} i 41 o i
" ¥ & ¥ o 06 ®
2t 0.6 2 H0.5 1t
. g5 e oy L 0 0.4
0 2 4 6 8 10 12 0 4 8 12 16 20 24 28 0 20 40 60 80 100120140160
4y 6 F 499 B ] BR &/mm 147 T 4 58 BEl/mm Y[ IR TR ) Py/KN
(a) 11Ty 8 1] 40 392 )6 R ()T (™ ¥ 5 B R R ()Y Im) i A T )

7 BV RREE N R SR

Fig.7 Parameter analysis of influencing factors of deformation between rings of shield tunnel
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