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Fig. 1 Relationship between crown Fig. 2 Ground settlement due to excavation
settlement and distance from tunnel face of tunnel
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Fig. 3 A mesh for 3-dimensional Fig. 4 Crown settlements of longitudinal crowr
analysis nodal points
Table 1 The summarized results of 3-dimensional numerical analysis
Lower line Average line Upper line
Parameter Crown |Displacement] Crown [Displacement| Crown |Displacement
settlement ratio settlement ratio settlement ratio
(mm) (%) (mm) (%) (mm) (%)
Total displacement | -12.1 100 ~-17.2 100 ~-28.1 100
Pre-displacement(A)| -5.3 440 -71 411 -154 54.8
Pre-displacement(B)| -4.7 39.0 -6.1 35.6 -74 26.3
dis%?;‘;gi‘i(c) -2.0 17.0 -40 233 -56 189
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- 1-i-exp(a—bx)+€ (1)

F3E& M diry oz HAAFFHHol AMSET. I A A
st7le EA &k wEbd A 3831 (linearization), 3 o 73 AH4H (steepest
decent method), A& & 28 A% (simplex search method) =+ A3y JYAANE L &

ki WS 0] &3ty HAAFFAUS FXNHZ Ao
FTHOE FAHH EFE Table 29 2 ow, Fig. 55 FAHE v AY A o3 F43
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Table 2. Estimated parameters by least
square estimation

Estimated parameter R é i ST

a b K g_ : \\
Lower | 0107 | 0298 | 1207 0967 | | = mmmw
Average| 0160 | 0.268 |-16.954| 0.998 o %
Upper | -0.007 | 0.330 |-27.732| 0.997

Fig. 5 Nonlinear regression curves
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