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Tab.1 Physical-mechanical parameters of rock
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Tab.2 Statistics of operation conditions
T TR 5° 10° 15° 20° 25° 30°
Tl TH?2 T3 TH 4 THS TH 6
I HBER K 1-1 2-1 3-1 4-1 5-1 6-1
e BB 1-2 2-2 3-2 4-2 5-2 6-2
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Fig.2 Excavation procedures of middle heading
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Fig.1 Model of different operate conditions
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Tab.3 Safety coefficient of lining under different operate conditions
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£ 1 A5 4% B 6.3 4.7 5.1 4.8 6.3 4.1 5.8 4.8 6.2 3.9 6.2 3.8
A A 4.6 36 32 36 24 36 34 35 28 37 28 36
£ A BB 35 36 30 37 22 41 26 35 30 8.1 31 29
AT 11 14 28 13 26 1.9 35 10 33 8.1 32 7.0
iRz H T 38 35 31 48 22 26 27 33 22 21 22 12
ZER AR E 37.9 25 42 23 67 18 93 52 100 16 103 15
iRt 27 22 27 24 26 21 39 20 42 22 52 22
e A5 HE 82 42 158 96 178 110 126 113 14 20 132 142
R Ry 108 78 106 95 122 108 133 93 119 86 119 67
2R A B 26 16 19 14 25 12 29 17 37 13 36 7.9
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Fig.3 Difference of vertical stress in the middle wall under different operate conditions
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Optimization of Construction Procedures in a Double-arch Tunnel Based
on Different Slope Angles of Surface Ground

AN Yong - lin, PENG Li - min, ZHAO Dan, ZHU Xiang - gian

( College of Civil Engineering and Architecture, Central South University, Changsha 410075, China)

Abstract: Construction mechanics caused by different construction procedures under different slope angle of
surface ground are analyzed based on a plain strain problem using Druck — Prager yield law in a partial pres-
sure double - arch tunnel. Optimization of construction procedures is got by comparing mechanics of secondary
lining and middle wall. Results show that it is reasonable to firstly excavate the shallower tunnel when the
slope angle is between 5 degree and 15 degree. When it is between 15 degree and 30 degree, it is also reason-
able to first excavate the shallower if the middle wall is steady. However, if the middle wall is unsteady due to
seriously partial pressure, it is better to excavate the deeper tunnel. Finally, safety coefficient is very small in
the feet of the wall, so we’d better reinforce it and pay much attention to it during construction.

Key words: double — arch tunnel; slope angle; partial pressure; construction optimization; construction me-

chanics



