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Abstract

The surrounding rock of a Karst tunnel of Huaishaoheng railway is soft and crushed, which uses
three-step excavation method with temporary inverted arch and is easy to cause large deforma-
tion in surrounding rock and is not steady, so it’s very important to choose proper excavation con-
struction parameters. Based on the Karst tunnel, it simulated deformation of surrounding rock
and supported under different footage driving cycle and step length by using 3D elastic-plastic fi-
nite element method, compared the advantages and disadvantages of each excavation construc-
tion parameter, and provided a basis for proper excavation construction parameters selection.
The results show that the excavation of Karst tunnel under V level surrounding rock can reduce
the construction speed and increase the construction cost using 2 m excavation driving cycle and
6m step length, but it can control the deformation obviously and ensure the construction safety.
Effectiveness is verified by the measured data obtained at site.
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Figure 1. Grid graph of the calculation model
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Table 1. Calculation condition
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Table 2. Physical and mechanics parameters of the calculation model
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Figure 2. Contour of vertical deformation of the surrounding rock
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Figure 3. Contour of horizontal deformation of the surrounding rock
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Figure 4. Contour of vertical deformation of the tunnel lining
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Figure 5. Contour of horizontal deformation of the tunnel lining
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Figure 6. Curve of vault settlement and step length
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Figure 7. Curve of inverted arch upfit and step length
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Figure 8. Curve of level convergence and step length
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Table 3. Deformation of surrounding rock and support structure under different situation
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I MR 1 2 3 4 5 6
PEAFER/m 1 1 1 2 2 2
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PETTRE/em -1.39 -1.42 -1.45 -1.36 -1.38 -1.40
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IKFS/em 2.82 2.86 2.94 2.68 2.80 2.92

K 2 m PEABERE 1 m JEME AL, BEIESETICRRE . AR A R KT UL SRR T A A IS o
6. TR IS EL 534

NI RA R TE It T 22 4, T AR PR AR RO 2 my GFKEDY 6 m AT T2 T, [N
X BEIEBEAT T BRI RN, % 4 TR AR Y U S5 R S A RS b 255
woR: BN E S S T R E R A& .

Table 4. Comparison of the site measured deformation and calculation value of surrounding rock
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