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Structure Design of Utility Tunnel in Seismic Fortification Region with
8-degree Intensity
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( Tongji Architectural Design < Group > Co. Ltd., Shanghai 200092, China)
Abstract: In order to meet the requirement of corridor pipe, drainage process, and saving

“«

construction cost, the “[” shape structure form was reasonable applied to utility tunnel which combined
with pipe utility tunnel and rainwater box culvert in Songyuan. The problem of poor construction of the
waterproof strip in deformation joint was solved by using riveting of stainless steel plate and hot-melting
connection of rubber. The design of bearing capacity limit state, normal service limit state and earthquake
resistance were applied to utility tunnel with 8-degree intensity, and the response displacement method
was applied in the seismic calculation. The calculation results showed that the reinforcement of outer
frame was determined by the effect of load combination of normal service limit state, but the reinforcement
of mid-partition wall and mid-partition plate was determined by the effect of load combination of
earthquake action. The (#850 SMW cement-soil wall was successfully used in excavations of utility
tunnel, which was the first example in compacting sandy soil.
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method; rainwater box culvert
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Fig. 1  Section of utility tunnel
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Tab.1 Physical parameters of soil layers
” E/ o ZE: W)
BE| oo | (N o VI | i
m) kPa f../kPa
@ | BEHLE | 19.2 19 20 180
® Kyab 19.4 0 33 280
®), ¥yab 19.3 27 170
@, | BEFEL | 19.1 21 19 200
@ | MEFE | 19.0 20 18 160
@ | MIEEL | 19.4 21 19 270
@, b 19.3 0 30 190
® i 19.2 0 38 320
G | R | 19.2 19 19 320
®, Bt 19.4 3 23 220
®, Bt 19.3 4 24 240
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Tab.2 Calculation results of structural reinforcement under unfavorable conditions

w o DURAR 2., | DURAR 14 | TURAR 3| SM o o el RRIR | RIRAR |
10405 | 91240 | 11 A% | 5 A% 8% | TE&x | 7E%
AR (KN + m) 141.9 122 96.8 79.9 90.9 91 40.4 32.7
AHBEE/ (KN - m) 191.6 164.7 130.7 107.9 122.7 122.9 54.5 44.1
FiL g20@ 100 | ¢20@100 | P16@ 100 | #14@ 100 | #14@ 100 | F16@ 100 | P14@200 | #14@ 200
Z4%%/mm 0.193 0.145 0.174 | 0.098 | 0.148 | 0.164 | 0.173 | 0.090
2.2 BhKIgIt LREE B K BT A G g, R AR TR

RS2 E G R K E Rz —ER  9.31 ~10.99 m, FARSEHR A A B KIRE L, i
K EREE AR K BT e T RIEME AL, PO P8GR R —)Z 1.5 mm JEXZJZ
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Fig.5 Lapping design of rubber waterproof strip
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Fig.7 Calculation model of response displacement method
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