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A Study on Shield Tunnel Assembling System Using
a Cable and Island-Type Shear Key
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Abstract

In this study, a new segment assembling method using cable tensible force and island-type shear key was developed
to improve the problems of bolt assembling method of shield tunnel. The bolting system and island-type shear key system
were compared to analyze the mechanical behavior that occurs in the segment. The study results obtained from structural
investigation and numerical analysis technique showed that the shear strength of island-type shear key is higher than that

of the bolt system. With the increase of the tensile strength, it is expected that the stability of the segment will be secured.
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(a) Excavation 40cm, rotation angle 70°

(b) Excavation 80cm, rotation angle 30°

(a) Excavation 120cm, rotation angle 10°

Fig. 1. Unlocking of assembling bolt

7 7)z0] BE Feo) ATHE A2 WAl BA
12 A4 918 o) g AaHE g
715 o83t A=Ed A2 Wilel that A7t A
QITHMa et al., 2012). A2 A AU AL 7|2
A el vE) % Wk o Ee AaHe

ol -3kl A3

Aol wls) B 2

[ T 14
Lo lm
N
>
[

i
(e}
%
i
i
X “”1"

(e ot
4>
0
v

o
oo

ofs
o)

re
re
-
2,
>
O
)
e,
£
I
r>~l
AL
N
1o
ol
2
=

=
[
=
o |m
i
i_g{
i)
p‘L
rr
=
Hu
Ho
i_g{
i)
> ok
E

X
e
olr
g
iﬁisr
E'“Zi
L
o
©
—le
m~
ox 1
ro==
xi%ﬂmlm

Ay

fo o -

do
ol
=
£
.\L
é
i)
oL,
o
il
[
1o
)
;
o
ol
ol

2. MIOHE HZHA 24
2.1 7|1 HZ YAo| =XF

4o ZEE, FAEE, &
= 09’1 %—E— Lo 0]—9~6}O:] A Q) B
A e SR, S ARE] T2, TBME
g = rjorst AL 1Ele] d4 EaXE ALY}
2] ez gt npo] A A A8t
{1,]- 2E 3|72 W& ;ﬂ%ol‘/]'

4l *ﬂlﬁE i TBMOﬂ “Xl%
Z.

(~Construction Error

Curve bolt

P S \\ L/

Fig. 2. Construction error of curve bolt assembling method
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Table 1. Construction error due to gap between bolt and
installation hole diameter

Assembling

method Bolt & installation hole diameter Gap

Curve bolt Installation hole diameter : @30 mm 6 mm
— Bolt diameter : @24 mm

Bolt box Installation hole diameter : @29 mm 7 mm
Bolt diameter : @22 mm

E, FYFY A AIUE 27 FATHE
Y A7 8 YT 55 e ARG Ao

A AaHERe] g2 Sl 71%-S W], Aawe
o WAEle] Gl el Hulel Tols ATe B
93} 727k K5 Aole.

3. OfUMEE(R] ME7|of ZAHME 0|8t HZE
A2E A

3.1 OlHBHEEIY MET| HH

ARES] ol ety Hes]E Fig 3049 2
o % WO R A, Tl hgeE FAHo] 9o
2 o] AlmES] Po| FHYH
# 8 9ol ARV} e AU Gl
Aetz)e] Aedd 4g4e dEdl)

Slate] A4 BEMAR AAFES HAH 000

Fig. 4. Combining method of segment

(@) The front of the segment

(b) The back of the segments

Fig. 3. Shape of the island-type shear key
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(a) Bolt-box type

Island-type shere key
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(b) Island-type shear key type

Fig. 5. Cross section for shear performance comparison
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Fig. 6. Load on shear key
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Table 2. The results of the evaluation of the shear strength

Bolt type Island type
Per Total Per Total

Shearing strength (kN) | 62.4 811.6 208.0 | 1872.3
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Fig. 7. Cable assembling segment form

(a) Assemble four times by cable
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(b) Stress redistribution through the shear key

Fig. 8. Fastening system using the island-type shear key and cable

(a) Bolt-box type

(b) Inclined bolt type

Fig. 9. Modeling for consideration of shear performance of bolting system
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(a) Entrance of tunnel side (b) Tunnel Face side

Fig. 10. Modeling for consideration of shear performance of share-key system
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(a) Entrance of tunnel side (b) Tunnel face side

Fig. 12. Colored stress contour of island-type shear key system

(a) Bolt-box type (b) Inclined bolt type

Fig. 13. Colored stress contour of bolting system
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Fig. 14. Island-type shear key type of shear performance
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