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A Study on the Estimation of Load Distribution Factors Considering
Excavation Methods and Initial Stress Conditions

Yeon-jun Park, II-hyung Ryu

Abstract In this study, 3-D analyses were conducted while taking every construction stage into account. Then 2-D
analyses were conducted which yield the same results with the 3-D results. The crown settlement normalized by
the ultimate value was compared during the process to overcome the discrepancy caused by different dimensions.
When a bench or a core is left uncut to give extra support to the face and eventually the whole excavation boundary,
this extra supporting effect also has to be included in the analysis. In this study, this effect is also implemented
in terms of the load distribution factor. When the length of the bench is very short compared to the diameter of
the tunnel in such cases as in short bench cut or in mini-bench cut, the supporting effect of the face does not
disappear even after the bench is completely excavated and supported since the face is still too close to the point
of interest. The 4th load distribution factor was defined to stand for the advance of the face after the completion
of the excavation cycle. The 4th load distribution factor turned out to be very useful in determining the load
distribution factors when a tunnel is excavated by bench cut with various bench lengths under different initial
conditions.

Key words Load distribution factors, 3-D analysis, Bench length, Initial stress condition
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