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Tab.1 Statistical results of lining crack distribution

A AL
Ei=RaD S HE T W
2010 4 20134 2016 4F  20104E  20134F 2016 4F 20104 20134 2016 4F
IEVE S 22 43 63 7 15 20 2 7 8
L6 B511/% 70.97 66.15 67.44 22.58 23.08 23.26 6.45 10.77 9.3

HIZ 1 AT Aol b 2R84 o3 A1 0 B A VP 7R S R RN BT, 00 855 20 A R X B 2 | ELHCRORE R AR X b
2) W REEIRIIGITEE R ANER 2 PR,
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Tab.2 Statistical results of lining crack distribution

HLEK
5 47 GRS SYCEE: IR
2010 4 2013 4F 2016 4F 2010 4 2013 4F 2016 4% 2010 4 2013 4F 2016 4F
it/ 5 9 24 39 22 23 26 0 18 21
Lo A51/1% 29.03 36.92 45.35 70.97 35.38 30.23 0 27.69 24.42

HH 2R 2 AT AT A SR 4 S AR LA o) 4% 0 A ) S48 Sy 3, ] RLGE B0 A X D H ) A% Y B
R R AR
3) RIMIAEEK R WG HA R IR 3 K 4 PR,
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Tab.3 Statistical results of lining crack length

B il /mm
bR <5 5~10 >10
2010 4 2013 4¢ 2016 4F 2010 4 2013 4F 2016 4% 2010 4 2013 4§ 2016 4
K/ 4 14 2 0 16 7 4 1 56 82
L 151/% 45.16 3.08 0 51.61 10.77 4.65 3.22 86.15 95.35
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Tab.4 Statistical results of lining crack width

i
E (=R <1 1~2
2010 4% 2013 4¢ 2016 4% 2010 4¢ 2013 4F 2016 4
K/ 5% 22 47 59 9 18 27
L 151/ % 70.97 72.31 68.60 29.03 27.69 31.40

i3 3 A3 4 AL AR 2016 4F AT I A K BE ISR AE 10 m LB (15 95.35%), 1 98 B — B AE 1 mm LA
T (14 68.60%) , ZL4E KUz 2010 47,2013 4EH A,
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Tab.6 Static calculating parameters

HOTHRE EE/(KN-m?)  PRPERCE/GPa JARAL  AERII/MPa NEEEIA/(C) O BUBISREE/MPa BTNKAA/(O)

Fil A 24 422 0.24 0.83 36 0.72 3

B FF 77 210 0.30 - - - -

Mg T B 1 22 23 0.30 - - - -

TARFT) 24 28 0.25 - - - -
34 BERHH
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Tab.7 Deviatoric stress of typical Lining’ position MPa
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Influence of Wall Rock Creep on the Lining Crack
Development in the Operating Tunnel

Geng Daxin', Qian Wenxi', Liang Guoqing?

(1. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China;
2. Jiangxi Province Tianchi Highway Technology Development Co., Ltd., Nanchang 330103, China)

Abstract: The crack of secondary lining concrete is a problem that is easy to encounter during the operating pe-
riod of highway tunnels. To solve this problem, a weak and crushing sandstone tunnel in the highway of Jiangxi
Province was taken as an example. The 3D model of highway tunnel based on Cvisc creep model was established
by using FLAC3D software, and the influence degree of wall rock creep on lining internal force was analyzed.
Then the mechanical analysis was carried out based on the statistical results of the lining cracks’ law. The re-
search results show that with the extension of the creep time of wall rock, the shear stress at arch foot and arch
shoulder of lining is increased linearly. The increment of deviatoric stress at lining arch foot is the largest, fol-
lowed by arch waist. After 10 years of wall rock creep, the maximum shear stress and deviatoric stress increment
of lining are 2.11MPa and 1.3MPa respectively, reaching the allowable stress of lining concrete. So, the increase
of shear stress and deviatoric stress has promoted the development of lining cracks.

Key words: highway tunnel; surrounding rock creep; numerical calculation; crack development



