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Abstract: In the portal section of large section shallow tunnel under unsymmetrical pressure, the construction is
hard and high-risk. It is caused by complex geological condition and spatial effect that the characteristics of
deformation and stress in tunnel lining structure are complex, and the construction control is difficult. Stability of
shallow bias tunnel section of Xiao Man-ping tunnel was analyzed with numerical simulation. Dynamic characteristics
of construction and characteristics of deformation and stress in tunnel lining structure with three-step and temporary
support method under different step staggered distance were researched. Based on the results of numerical simulation
test, the construction scheme of large section biased tunnel entrance was established, the upper step staggers 5 meters
with middle step, and the middle step staggers 10 to 15 meters with bottom step (as much as the diameter of the
tunnel) . Monitoring results of tunnel attest that the construction scheme is economical, reasonable and feasible. The
result of the study not only ensures the safety of tunnel construction, but also provides useful reference and guidance
for the construction of similar tunnel projects.
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Fig.1 The DK726+030 cross-section of Xiao Man-ping tunnel
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Fig.2 Cross-section of tunnel (unit: cm)
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support method
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support method
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Table 2 Vertical displacement of arch crown (unit: mm)
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Table 3 Upper level convergence value of

characteristic section (unit; mm)

L& BB R/ m
FEE/m 3 5 10 15
8.73 8.56 8.48 8.44
5 8.84 8.68 8.60 8.53
10 8.48 8.38 8.31 8.25
15 8.47 8.43 8.41 8.37

L&/ A B EE R /m

FEES/m 3 5 10 15
3 15.01 16.80 18.70 20.51
5 19.67 20.59 22.62 24.52
10 27.60 29.64 31.78 33.75
15 35.70 37.84 40.07 42.10
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Table 4 Lower level convergence value of

characteristic section (unit; mm)

LEH A BEEE/m
FEES/m 3 5 10 15
10.38 11.94 13.48 14.73
5 10.77 12.35 13.91 15.18
10 11.24 12.84 14.40 15.67
15 11.63 13.22 14.77 16.05
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Table 5 The maximum principal stress in the

arch of the characteristic section (unit: kPa)

E&EH A B E/m

FEES/m 3 5 10 15
3 -410.68 -411.56 -412.90 -414.51
5 -302.53 -303.72 -305.58 -307.10
10 -308.81 -310.18 -311.79 -313.21
15 -429.47 -430.78 -432.37 -433.45
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Table 6 The maximum principal stress in the

arch of the characteristic section (unit: kPa)

FEm HHEEE/m

FEBS/m 3 5 10 15
3 -359.90 -331.69 -305.91 -296.41
5 -331.30  -306.16 -284.98 -279.24
10 -306.27 -284.65 -268.14 —265.77
15 -291.16 -271.96 -258.52 -257.63
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Table 7 The maximum principal stress of the arch

foot of the characteristic section (unit: kPa)
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FEE/m 3 5 10 15
3 -198.05 -179.28 -147.39 -114.24
5 -190.46 -172.04 -140.72 -110.69
10 -181.06 -163.53 -133.91 -106.41
15 -172.00 -155.16 -128.04 -102.97
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#5/m 58 /mm /mm Z59/mm /mm Z59H/mm /mm 25/ mm /mm
2 -3.57 -4.6 -3.66 -4.5 4.36 5.21 4.27 5.17
5 -7.56 -7.9 -7.69 -8.1 10.09 10.45 10.26 10.34
8 -10.76 -12.7 -10.88 -13.4 9.60 9.78 9.77 9.86
10 -15.48 -16.8 -15.64 -17.8 8.69 9.03 8.87 9.15
13 -19.76 -20.5 -18.84 -21.3 7.54 8.57 7.81 8.45
16 -21.41 -22.8 -22.66 -23.7 8.07 8.23 8.22 8.34
22 -22.42 -25.9 -23.03 -27.0 8.43 8.22 8.64 8.36
29 -23.33 -26.6 -23.86 -27.3 8.54 8.24 8.60 8.33
36 -23.65 -26.9 -24.34 -27.5 8.53 8.25 8.59 8.35
43 -23.64 -26.9 -24.33 -27.4 8.53 8.25 8.58 8.34
50 -23.63 -26.9 -24.33 -27.4 8.52 8.25 8.58 8.34
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