F296F 3 M R | 2 Vol.29 No.3
2008 4 3 H Rock and Soil Mechanics Mar. 2008

XEHS: 1000—7598 —(2008) 03 —0828 —05

= IR 2 B

Bk E R TR AT =T

RAEF, Z9F

(VHFIACII A TR TRE2EBE, J#l 610031)

R

OB RSO T B B P R RN L I, SR AT BROCEE T S Vo BB T AT TS, R
(112 A PEAN BT AL VG BER o Ol T R UE RS & P 1 2 A, 40 0% A it ok o SR 238 Bk P ik 1 R B S EA T T ST
SRR SRS BE A W BR 0 5 20 R RS T IR BRI, PRI S R N, AR R 1K R i A AT B, o B A
FFEMAR AN s TR FH AR B 7 vk T B A TR B, WIS 4 R s o it T R B T 9 C R B, ZETTTZRAN IV 4%
A X B P RA EER, — BRI 12 m F1 9 m BB SRR . 18R ERLREIE B2 A i A T R,
X B O mlEARK; EHRRE; JiE RETR

FESHES: U451 THERFR IR A

Study on treatment schemes of an expressway multi-arch tunnel middle wall

ZHAO Dong-ping, WANG Ming-nian
(College of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The middle wall of an expressway multi-arch tunnel is calculated by using finite element numerical method aiming at its
strength deficiency. The result indicates that the safety factors of the middle wall cannot satisfy Code’s requirements. The treatment
projects of chiseling away the middle wall partly and wholly are researched; the result indicates that when the middle wall is repaired
by the chiseling away partly method, the treatment of middle wall will have a small impact on the preliminary lining; the inner force
of the original middle wall will increase slightly which exerts a small effect on the whole tunnel structure. However, when the middle
wall is repaired by the chiseling away wholly method, the treatment of middle wall will have a marked impact on the preliminary
lining. The study on the length of construction indicates that when the once length equals respectively to 12 m and 9 m on the three
and four grade rock mass is reasonable. The safety of the repaired multi-arch tunnel middle wall can satisfy the Code’s requirements.
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Fig.1 Construction drawing of the fourth grade rock mass
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Fig.2 Construction drawing of the third grade rock mass
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Table 1 Measured concrete strength of middle wall

Gt B A A0 IR MPa
1 k101+073.6 v 212
2 k101+085.8 v 16.4
3 k101+091.6 v 7.2
4 k101+101.7 il 5.3
5 k101+107.6 il 8.5
6 k101+118.6 il 7.9
7 k101+131.1 il 129
8 k101+133.4 il 16.0
9 k101+139.0 v 129
10 k101+144.3 v 129
11 k101+159.8 v 22.6
12 k101+163.3 v 113
13 k101+172.3 v 14.6
14 k101+183.8 il 129
15 k101+191.3 il 123
16 k101+201.8 v 183
17 k101+205.9 v 109
18 k101+216.4 v 8.7
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Fig3 The FEM model of the multi-arch tunnel
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Table 2 Analysis parameters of finite elements

- PPERCE WAt BERT) NEEA W .
/ GPa v /MPa /(°) /gecm
IV [l 1.0 0.32 0.20 30 2.10
IEZqiEES 6.0 0.26 0.80 40 2.30
C25 iRHEL 295 0.20 / / 2.50
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Table 3 The minimum safety factors of concrete and
reinforced concrete
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Table 4 Calculation result of tunnel middle wall

se EBE f%ﬁ? Tiﬁ? AR
1 1V 21.2 9.2 23
2 1V 164 9.2 1.8
3 I\ 7.2 9.2 0.8
4 11 53 52 1.0
5 11 8.5 52 1.6
6 11 7.9 52 1.5
7 11 12.9 52 2.5
8 11 16.0 52 3.1
9 I\ 12.9 9.2 1.4
10 I\ 129 9.2 1.4
11 1V 22.6 9.2 2.5
12 1V 113 9.2 1.2
13 I\ 14.6 9.2 1.6
14 11 129 52 2.5
15 11 123 5.2 2.4
16 I\ 18.3 9.2 2.0
17 I\ 10.9 9.2 1.2
18 I\ 8.7 9.2 0.9
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Fig.4 Position of cross-section numbering
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Table 5 The safety factors of the fourth grade rock mass

multi-tunnel after the middle wall repaired

W i 5 : "&?Jﬁ%@?%ﬂ/"%ﬁ}?%ﬂ —
B BB oy dik

1 2.3/ 1.4/ 2.0/
2 2.5/ 1.6/ 2.0/
3 2.8/ 1.9/ 2.2/
4 7.1/ 3.6/ 43/
5 7.7/ 5.1/ 13.0/
6 7.1/ 2.6 /7.1
7 7.7/ 2.9 /10.3
8 8.1/ 8.1/ 144/
9 7.3/ 3.9/ 4.4/
10 2.8/ 2.0/ 2.2/
11 2.5/ 1.7/ 2.1/
12 2.4/ 1.5/ 2.0/
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Table 6 The safety factors of the third grade rock mass

multi-tunnel after the middle wall repaired

W i 5 : "&?Jﬁ%@?%ﬂ{"y‘?ﬁﬁ%ﬂ —
B BB oy dikR
1 3.9/ 3.0/ 3.6/
2 4.7/ 3.8/ 4.4/
3 6.2/ 4.6/ 5.8/
4 8.9/ 3.9/ 8.8/
5 11.7/ 6.7 8.4/
6 14.1/ /6.6 /13.7
7 14.5/ /6.5 /15.1
8 9.3/ /5.2 7.9/
9 10.4/ 3.8/ 8.6/
10 6.2/ 4.6/ 5.8/
11 4.7/ 3.8/ 4.4/
12 3.9/ 3.0/ 3.6/
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Table 7 The safety factors of preliminary lining after the
middle wall repaired of the fourth grade rock mass

i : : "y‘?lﬁ:i’?%ﬂ/"y‘??‘,ﬂ?%ﬂ :
WA R 6m R 9m B 12 m
1 2.3/ 2.0/ 1.9/ 1.8/
2 2.5/ 2.0/ 1.9/ 1.7/
3 2.8/ 2.2/ 2.0/ 1.9/
4 7.1/ 4.3/ 3.9/ 3.6/
5 7.7/ 13.0/ 11.4/ 10.8/
6 7.1/ /7.1 /7.0 /1.6
7 7.7/ /10.3 /9.7 /10.1
8 8.1/ 14.4/ 12.8/ 12.1/
9 7.3/ 4.4/ 4.0/ 3.7/
10 2.8/ 2.2/ 2.1/ 1.9/
11 2.5/ 2.1/ 1.9/ 1.7/
12 2.4/ 2.0/ 1.9/ 1.8/
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Table 8 The safety factors of preliminary lining after the
middle wall repaired of the third grade rock mass
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Wi SZHEFR A b

Hi's Y B 6m B9 m BN 12m
1 3.9/ 3.6/ 3.6/ 3.6/
2 4.7/ 4.4/ 4.4/ 4.4/
3 6.2/ 5.8/ 5.7/ 5.7/
4 8.9/ 8.8/ 8.4/ 8.0/
5 11.7/ /8.4 /8.1 /7.9
6 14.1/ /13.7 /13.6 /13.9
7 14.5/ /15.1 /14.6 /14.3
8 9.3/ 7.9/ /1.7 /1.5
9 10.4/ 8.6/ 8.3/ 7.8/
10 6.2/ 5.8/ 5.7/ 5.7/
11 4.7/ 4.4/ 4.4/ 4.3/
12 3.9/ 3.6/ 3.6/ 3.6/
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Table 9 The safety factors of the middle wall repaired of
the fourth grade rock mass
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Table 10 The safety factors of the middle wall repaired of
the third grade rock mass
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