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Research on the Causes of Secondary Lining Cracking of Tunnel in Fully Weathered Sand Shale Ground
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Abstract: During the construction of fully weathered sand shale ground tunnel, excessive deformation of surrounding rock is prone to
cause the cracking of tunnel secondary lining. It will seriously affect construction safety and tunnel operation. The present study takes the
Baizhu No. 3 tunnel as the research object. By means of field crack investigation, section profile detection and other technical means,

combined with surrounding rock conditions and hydrogeological conditions of tunnel site, numerical simulation is used to comprehensively
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analyze the causes of secondary lining cracking. The results indicate that the tunnel lining is subjected to the combined action of soft rock

expansion force and water pressure, as well as the release of surrounding rock stress imbalance caused by the difference in the properties

of surrounding rock on both sides of the lining, which eventually leads to the formation of longitudinal cracks. The circumferential and

oblique cracks of the tunnel can be divided into three sections, and the corresponding bending moment of the left and right sections

exceeds the cracking moment. The cracks are mainly generated by bending failure, and the stress state of the middle section is

complex. The cracks may be caused by the combined action of bending, tension and bias.

Keywords: highway tunnel; weathered sand shale; cracking of the secondary lining; cause analysis
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Fig. 1 Geological profile of Baizhu No. 3 Tunnel



3 1 BT . R XARD U R B IE R BT 2R AT 5T

2 BEFABAREE

2.1 RUé%H5HENLH

2% =5 %l A - A AL an 18 2 s, \f
DIEH, A2 =S A A RME DGR,
R DEAY T R R S 6 < S E N )
R s, MaEb N EZ NNV, VRS
AL B N 55T F2BZ3 . FI8 W2 S & . 4
TSR A T O E, EBEASMIEERN
YK26+800~ YK27+295, MK 495 m, ZBF A+
BN KL T A R Jerb A, HA )2 ey
i, WBRET, BALSSHWEER, B8 VRES,
SAREA R AR i), R DL IR RS LM
Rse, WA IE .

ZK26+205 e | ZK27+280
/ h y 115.60m

(a) BELRRES T

o ‘106.92m
- MRl
—— 495m

YK26+800 7K27+295
(b) BERRRES

B2 BZ=SREHBRESHE
Fig. 2 Lining crack distribution of Baizhu No. 3 Tunnel
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Table 2 Summary of section profile detection

FE mEe PRETA MR BoE AR

/m? /m? /m /m
1 YK27+070 64. 36 63. 66 0. 081 0. 569
2 YK27+080 64. 36 63. 60 0.129 0.534
3 YK27+090 64.36 63. 49 0. 089 0.562
4 YK27+100 64. 36 63. 50 0.153 0.575
5 YK27+110 64. 36 63. 41 0. 037 0.515
6 YK27+120 64. 36 63.35 0. 041 0. 495
7 YK27+130 64. 36 63.07 0. 041 0.497
8 YK27+140 64.36 63.29 0. 101 0. 501
9 YK27+150 64. 36 63. 63 0. 069 0. 508
10 YK27+160 64. 36 64.07 0. 094 0.525
11 YK27+200 64. 36 64. 47 0.116 0. 503
12 YK27+230 64. 36 64. 29 0. 101 0.455
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Fig.3 Surrounding rock conditions of the face during excavation
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Table 3 Material parameters of lining structure
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Table 5 Load calculation results and analytical field
expressions in the calculation section
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