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A Study on the Behaviour Modes of the Face and
Unsupported Span for Weak Rock Tunnel
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Abstract The influence of round length on the tunnel stability and construction cost is well acknowledged by many
researchers and engineers but the coherent procedure is not available for its determination. In this study, the behaviour
modes of the face and unsupported span was investigated for weak rock tunnel by a small scale model test, PFC3D
and FDM analyses in consideration of the round length. Total five types of behaviour modes are defined and
quantitative estimation of the behaviour modes was established in terms of the safety factor for the face stability
and the conditional chart. Although the proposed method has some restrictions, this method can provide useful
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information for the optimization of the round length and excavation, especially in design stage.

Key words Round length, Behaviour mode, Safety factor, Weak rock tunnel
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safety factor,

= friction angle,
cohesion,

unit weight,

= tunnel diameter,
= round length
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(b) 'overbreak' at 3 m round length

(d) 'collapse' at 5 m round length

Fig. 1. Behaviour modes in small scale model tests
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(c) collapse at 5 m round length

Fig. 2. Behaviour modes in PFC3D analysis
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Fig. 3. Stability analysis of the unsupported span
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(b) face collapse with high overburden

Fig. 5. Example showing the influence of overburden on the face stability
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Fig. 6. Example showing the estimation of the face stability in multi-layered ground
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