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Development of finite element analysis model for multi-step excavation

problem

Youn-Kyou Lee

sequences.

ABSTRACT In underground construction the multi-step excavation sequence is commonly adopted for
the convenience of the underground work. A numerical simulation method which is capable of analyzing
the effects of excavation sequence on the stability of the opening is greatly needed. In this study a two
dimensional finite element code was developed based on the effective numerical algorithm for the multi-
step excavation. The practical applicability of the model was verified for the simplified excavation
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Fig. 2. Flow chart for simulation algorithm of excava-
tion sequence.
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Table 1. Incremental displacements obtained in three-
step and single step analysis

excavation node Au(m) Av(m)

a 0.278657E-2 -0.716051E-3

1 b -0.280746E-2 0.841315E-3

c 0.759988E-3 -0.975565E-3

a 0.151745E-2  -0.535311E-3

2 b -0.841787E-3 0.512196E-3

[ 0.169306E-3 0.114675E-3

a 0.196914E-3 -0.651364E-4

3 b -0.936512E-4 0.197914E-3

[ 0.475691E-4 -0.253108E-4

sinsle a 0.450094E-2 -0.131650E-2
step b -0.374289E-2  0.155142E-2
c 0.976863E-3 -0.886201E-3

u : horizontal component, Av : vertical component
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