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Abstract

Ground water generated under tunnel excavation has a major impact on tunnel
construction and stability. Thus, effective waterproof grouting is needed to reduce the
inflow of groundwater. Most tunnel designs are applying the Pre Grouting. However
there are no propriety analysis for grouting material and waterproof effect. In this study,
numerical analysis was performed in order to investigate the effect of waterproof with
decrease of coefficient of permeability of the grouting area based on the case of
grouting construction.
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Fig. 3. Photos in the tunnel and layout

Table 1. Evaluation of leakage

Leakage
Leakage per minute | Leakage per hour Leakage per day Note
Before injection 2553 L 1,531.9L 36,763 L Before and after comparison
After injection 9.60 L 576.0 L 13,824 L 62% reduction
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Table 2. Ground design parameters

Unit weight ﬁicltril:;m;: e Cohesion Dizr(;?l?:son Poisson’s ratio C?;Tigﬁtﬁ()f

(KN/m’) s g (KN/m?) Mpa) (v) p (confses) Y
Burried layer 17.0 25.0 0.0 10 0.36 3.1x10°
Weathered rock 21.0 33.0 31.0 450 0.31 1.8x10*
Soft rock 24.0 36.0 440.0 2,430 0.25 6.2 %107
Hard rock 26.0 42.0 1,530 13,880 0.22 1.3 %107
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Table 3. Result of pore pressure and discharge at position of grouting

Time (hour)
Sort
1 24 168
L/hr 11.65 9.88 9.11
Left side Q( )2
P (KN/m”) 65.69 55.77 51.29
Q (L/hr) 10.56 9.04 8.04
Case 1 Crown >
P (KN/m”) 73.77 63.23 56.12
) ) Q (L/hr) 11.95 10.14 9.35
Right side 3
P (KN/m®) 65.65 55.73 51.27
L/hr 9.31 7.75 7.10
Left side Q )2
P (kKN/m?) 46.76 38.73 35.12
Q (L/hr) 7.38 6.45 5.88
Case 2 Crown 3
P (KN/m”) 29.96 23.61 19.19
) ) Q (L/hr) 9.45 7.87 7.21
Right side 3
P (KN/m”) 46.70 38.69 35.08
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