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Research on Deformation Features and Stability Analysis of Tunnels in Carbonaceous Shale

CHEN Dengyu
(The 4th Engineering Co. Ltd. ,China Railway 14th Bureau Group Co. Ltd. ,Jinan, Shandong 250002 ,China)

Abstract; In construction process of Songgui No. 1 tunnel, Dali railway, the deformation of surrounding rock was
quite big, which caused many construction difficulties, such as the cracking of shotcrete, the over-break of clean
cross-section and the deformation of steel frames, etc. ,leading to the very slow progress of construction. Through
the study of physical properties of carbonaceous shale, such as dilatability, disintegration and weathering, etc. by
experiment and the influence of bedding occurrence on the tunnel stability, it showed that the vertical joints were
most harmful to the stability of tunnels. In tunnel construction process the field test of the surrounding rock deform-
ation was carried out,and according to the above results the deformation law is that the maximum accumulative total
deformation and maximum deformation velocity all occurred in sidewalls and the horizontal ground stress is the maxi-
mum principal stress.
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Fig. 1 The vertical section of Songgui No. 1 tunnel,Dali railway
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Fig. 2 Rock disintegration in heading face of tunnel Fig. 3 The disintegration of the rock inside the tunnel
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Fig. 4 The formation of bedding and fold in carbonaceous shale deep buried carbonaceous shale
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Fig. 6 The stress state of preliminary supports and the deformation of tunnel after 28 days under horizontal bedding conditions
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Fig. 7 The stress state of preliminary supports and the deformation of tunnel after 28 days under vertical bedding conditions
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Fig. 8 The stress state of preliminary supports and the deformation of tunnel after 28 days under bias bedding conditions
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Tab. 2 The contrast analysis of minimum convergence values of measuring lines
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Fig. 10  The distribution rule of the maximum accumulative deformation along the lengthwise tunnel
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The distribution rule of the maximum deformation rate along the lengthwise tunnel
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Fig. 12 The correlation diagram of the maximum deformation rate and maximum accumulative deformation
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