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Mechanism and classification criterion for large deformation of
squeezing ground tunnels

LIU Zhi-chun, ZHU Yong-quan, L1 Wen-jiang, LIU Pan-xing
(Shijiazhuang Railway Institute, Shijiazhuang 050043, China)

Abstract: Based on a practical project of Wushaoling tunnel, a squeezing ground tunnel with high geostress conditions, the
essential characteristics of squeezing ground tunnels were analyzed according to the monitored data. In terms of laboratory tests
and in-situ monitoring, the physical and mechanical parameters of surrounding rock were synthetically established and analyzed.
The condition for the generation of plastic zone arround tunnels, the influencing factors of plastic zone and displacement of
tunnels and the relationship between radius of plastic zone and displacement of tunnel were quantitatively analyzed. Based on
the monitored data, theoretical calculation and experience of similar tunnels, considering relative deformation, strength stress
ratio, ground stress, elastic ratio and comprehensive coefficient « as classification indexes, the classification criterion and
measures to prevent large deformation of squeezing ground tunnels were worked out.
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Table 1 Typical squeezing ground tunnels
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Table 2 The physical and mechanical parameters of surrounding rock
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Table 3 Preformed deformation
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Fig. 7 Relationship between displacement of tunnels and strength
stress ratio in Siluric zone
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Table 5 Classification of large deformation of highway tunnels
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Table 6 Determination of degree of large deformations
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Table 7 Classification of squeezing degree
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Table 8 Classification of large deformation during design stage
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Table 9 The comprehensive indexes for classification of large deformation during construction stage
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Table 10 The monitored deformation of typical large deformation sections in Wushaoling Tunnel
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Table 11 The determination of grades of large deformation in several tunnels adopting comprehensive index

Iy G di b
i 3 R JoAR T g
PHLE Y o, — /MPa E/MPa a KA
a O-v
PR 45-10.8 0.05~0.06 16.00~27.00 — 2.56 1
] 1% L4 1.8~3.2 0.10~0.20 13.00 - e 11
SO 2 1.8~5.0 0.10~0.33 10.00~11.00 - 20.50 11
FAT 8.1-21.3 0.10~0.20 16.09 — 5.96 1
L& F7 i)z 1.7-10.2 0.063 11.20 1100 4.10 1
i PSS 2.5~11.6 0.031 20.60 1300 1.40 I
3 F4 i 1.1-4.2 0.320 9.15 1700 41.60 [
£ 12 FRIKXTEHRSRMBEIENE
Table 12 The prevention measures of large deformation with different grades
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