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The numerical study on the ground settlement behavior of box type tunnel

enlargement
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ABSTRACT: Ultility tunnels have been employed in Korea since the 1970s and start to make trouble with structural safety
and serviceability. Recently, tunnel enlargement has consequently been proposed due to the impending problems. However
there are little study on box type utility tunnels except traffic tunnels. A 2D finite element analysis was conducted to evaluate
ground behavior which depends on enlargement size and stiffness by one-side enlargement of the utility tunnel. Settlement
scale increased with larger enlargement size and less stiff ground conditions. The observed settlement characteristics due
to enlargement are similar to that suggested by Clough & Schmidt (1981). The settlement width is more affected by
enlargement size than ground condition.
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Table 2. Review of enlargement method for box tunnel

Upper portion
enlargement

Lower portion One-side Both-side
enlargement enlargement enlargement

Conceptual diagram

Space expansion

Safety

Construction cost

X

Constructability
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Table 3. Properties of ground and structure

Model Elastic Unit . s . . .. Relative
Type modulus T Poisson’s ratio Cohesion Friction Angle stiffiess
Material z c
Y
E/E :
(kN/m?) (kN/m®) v (kN/m?) ¢ Beaniy son
. . Mohr-
Sedimentary soil Coulomb 12.5 17 0.35 20 25 0.2
. Mohr-
Sandy soil Coulomb 60 18.5 0.33 1 30 1
Weathered rock Mohr- 100 21 0.3 100 33 1.7
Coulomb
Soft rock Mohr- 200 24 0.25 130 35 33
Coulomb
Concrete Elastic 25,000 24 0.18 - - -
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Table 4. Inflection of the trough above the existing tunnel

Enlargement Relative stiffness
pize 02 1 1.7 33
0.5D 1.969 1.98 1.99 2.006
1D 1.979 1.985 1.998 2.023
1.5D 2.102 2.135 2.16 2.188
2D 2.256 2282 231 2.395

Table 5. Inflection of the trough above the enlarged tunnel

Relative stiffness

Enlargement
pize 02 1 1.7 33
0.5D 1.977 2.01 2.053 2.161
1D 2.073 2.089 2.123 2.256
1.5D 2.187 2214 2.256 2.358
2D 2312 2.331 2.398 2.553
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