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Study on lining force of multi-arch tunnels in topographical
uneven pressure

DONG Chang-zhou, QU Chen
(School of Architecture and Civil Engineering. Zhejiang University of Science and Technology.,
Hangzhou 310023, China)

Abstract: By using the model test with scale of 1 ¢ 20 and numerical simulation, we get the
results that: 1) the left and right hole have the trend of press during the experiment. 2) The
maximum moment of the left hole is located at left and right hance and arch bottom, while the
maximum moment of the right hole is located at the left hance. 3) Under the partial pressure,
the multiple-arch tunnel moves to the shallow side. The surrounding rock mass of the shallow
and deep side appears to be in passive and active pressure. The result of numerical simulation is
in good agreement with that of one model test.
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Table 1 Lining force under different loads
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50 —60.0 —55.95 —46.8 —106.0 —1.8 31.1 —47.2 —30.4

100 —98.5 —78.7 —48. 4 —160.2 —11.8 37.9 —41.0 —40. 4

. 150 —112.2 —82.0 —49.7 —208.2 —14.9 51.5 —33.5 —46.0

Je i =

200 —144.9 —98.1 —53.8 —265.0 —24.2 68.3 —18.1 —72.0

250 —165.2 —115.1 —67.5 —309.3 —27.3 76. 4 —14.9 —85.1

300 —170.6 —117.2 —75.3 —330.8 —25.5 83.8 —10.6 —94.4

50 —106. 4 —117.2 —79.5 —68.3 —22.4 66.5 17.4 —10.6

100 —170.6  —197.9 —122.5 —70.4  —77.0 94.4 34.8 —14.9

N 150 —210.7 —267.4 —139.5 —74.5 —131.0 124.2 59.0 —27.3

A 2 _ .

200 —247.6  —337.4  —151.5 —97.3 —245.9 180.7 62.1 —59.0

250 —283.6  —404.5  —167.3 —123.8 —319.6 221.7 75.8 —82.6

300 —294.4  —424.4  —168.1 —139.1 —350.2 230.4 78.2 —96.9
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Fig.1 Axis force of lining at 100 kN load Fig.2 Moment of lining at 100 kN load
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Table 2 Physical and mechanical parameters of material
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Fig.3 Original stress field Fig.4 Mesh generation

2.1 #BAASHRESN
5 J2& 2 ORI B 10 47 2 150 KN IS A5 B A4S B A 1 o A T . NI T I RT3 L B A6 5 R0
PR DL A8 SRAF A — 7 L 010 i 22+ (EL A B8 1) Bl ) R 25 R AR A R B AR — B

-103.175 -2082
—-91.147 —-1509
—-79.119 -936.145
—67.091 -363.123
—55.063 209.9
—-43.035 782.922
5 —31.007 1356
— —18.979 1929
7 _6.951 2502
5.077 3075
1122 210.7
267.
82 51.5
74.5
2082
(a) FH5h 1%t L I (b) FHHIEHET L

s RN I
Fig.5 Comparison of lining internal force
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Fig. 6 Surrounding rock failure Fig.7 Stress vector under surrounding rock failure
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Fig. 8 Slope failure at maximum load Fig. 9 Displacement vector under surrounding rock failure
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