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Experimental Study on Failure Mode of Tunnel Model

Containing Cavity in Different Locations
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Abstract; Cavity is an important factor affecting the stability of the tunnel. A cavity was set at
the shoulder, the side wall, the arch and the floor of each tunnel model to study the failure modes
and failure sequences of the tunnel. The results showed that when the cavity is near the shoulder of
the tunnel, failure occurs at the boundary of the cavity and the floor, accompanied by compressive
failure at the arch foot. When the cavity is near the side wall, the side wall is buckled and the
crown is cracked. For model with a cavity near the arch foot, the lining near the cavity and the
crown are cracked as a consequence. For model with a cavity at the bottom of the floor, failure
occurs at the floor, the shoulder and the crown. These results can give some references for the

construction and maintenance of tunnel.
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Table 1 The properties of the rock
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P RIS st G T

1 837 1.7 0.21 0.17 0.32

2 855 1.7 0.45 0.17 0. 46

3 873 1.7 0.28 0.17 0.37

4 973 1.7 0.26 0.16 0.35

5 955 1.7 0.28 0.17 0.29

6 937 1.7 0. 30 0.16 0. 30
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Table 2 The properties of the lining
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0.7 1.294 6.27 10. 48
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2.0 0. 159 1.01 2.50
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Fig.3 The failure mode of the tunnel structure
with no cavity at the crown
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Fig.4 The failure mode of tunnel model with a
cavity at the crown
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Fig.6 Load-strain curves

(a)—JKAR; (b)—HE; (o) —HET; (d)—HUE; (e)—ihil.
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Fig.7 The failure mode of the tunnel model
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Fig. 8 The failure mode of the tunnel structure
with a cavity at the shoulder
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The failure mode of the tunnel structure
with a cavity at the side wall

Fig. 11
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with a cavity at the floor Fig.17 The failure mode of the tunnel structure
with a cavity at the floor
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