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Numerical ssmulation of construction sequence for shallow
embedded biastunnels with small clear distance

YANG Xiao-li, SUI Zhi-rong

(School of Civil and Architectural Engineering, Central South University, Changsha 410075, China)

Abstract: The numerical simulation of construction sequence was studied for shallow embedded bias tunnels with small
clear distance using the method of double side excavation. The change of plastic zone, displacement and stress of
surrounding rock were analyzed and compared for different excavating sequences. The results show that when the deep
tunnel is excavated earlier than the shallow one, the plastic zone is smaller and on the crown of left tunnel there will not
appear tensile failure. The displacement and stress of crown and middle rock pillar are smaller if tunnel’s lateral is
excavated before tunnel’s inside. It has an important effect on the antecedence tunnel and results in displacement and
stress increase when the later tunnel is excavated. The middle rock pillar, lateral wall and the tunnel crown are key places
that must be noticed.
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Fig.1 Computation model of tunnel
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Fig.2 Excavating step and calculation dot location of tunnel
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Tablel Computation parameters of surrounding rock and primary lining of tunnel

AR /GPa MEf VN4 B /(tm ) K2R J1/MPa PR AR/()
A5
22 0.32 23 0.5 33
PR R/GPa AR /m? AM%/mm K& /m PUbr i R /MPa
HiRT 250
210 491x10™* 25 3.0 0.5
PR R/GPa kA LE JE R /m
R E - S
21 0.20 0.2
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Fig.3 Plastic zone distribution around tunnel



%4 WAL, A PRI/ e s B0 LR RSB 2 A 767

R2 RRAFEEES
Table2 Displacements of surrounding calculation dot mm
Tkl T3
TR THZE AN THZA AL THZEEIA T4 AL
x Jy If] y Jili x 7l y Jili x 7 I y Ji i x J7 i y Jili

1 0.379 6 -3.9290 0.428 8 -59170 0.3651 -3.9050 04155 —5.898 0
3 —0.1300 —0.422 6 02527 -1.7730 —0.1293 —0.423 3 02510 -1.774 0
4 —0.358 0 0.6556 —0.543 0 0.456 0 -0.336 5 0.6547 —0.5240 0.454 5
5 -0.3629 1.3900 —0.757 0 1.6110 —0.3543 1.390 0 —0.749 8 1.6110
6 —0.449 9 4.0410 -0.7350 43130 —0.447 7 4.0410 -0.731 6 43160
9 02127 —0.065 3 08846  —4.0540 02124 —0.065 4 0.883 4 —4.056 0
11 0.2195 —0.028 8 1.1980  —2.2250 0.2190 —0.029 1 1.196 0 —2.2260
12 0.116 5 0.2672 0.775 8 —0.455 3 0.116 0 0.266 9 0.7711 —0.454 6
13 0.007 5 0.443 0 0.161 8 0.9972 0.007 4 0.442 9 0.158 5 0.997 5
14 0.039 4 0.1317 —0.466 0 3.9870 0.039°5 0.1317 —0.460 5 3.9890

() Tik 1, yHafif; (b) Tik3, y ik,
() Tk 1, xHWike; (d) T35 3, x FAik
B4 FREEZEASHL (4 mm)

Fig.4 Displacement curves of surrounding rock tunnel
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Table3 Primary stresses of surrounding calculation dot 10° Pa
Tk Tik3
RIS THZ /e THZ AT THZ /e THZ AT
RARENT) BTN RRKEND BTN RRENN RADATENT mREND A ENT
3 —15.380 —0.550 —20.880 —0.747 —15.340 —0.530 —20.860 —0.742
4 —14.310 —0.494 —20.740 -0.717 —14.300 —0.488 —20.700 —0.705
5 —17.490 —0.862 —22.020 -1.192 —17.380 —0.844 -21.93 —-1.160
11 —8.679 —2.783 —17.820 -0.972 —8.679 —2.781 —17.820 —0.991
12 -9.197 -2.819 —20.740 —0.701 -9.197 —2.815 —20.730 —0.699
13 —8.630 —2.790 —24.410 -1.957 —8.630 —2.791 —24.410 —1.957
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Fig.5 Primary stresses of surrounding rock
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Table4 Displacements of ground surface mm
A B C
Lyﬁ > 3 3 5 N
X J7 L F% y J7 % X J5 1L f% y J5 % X J5 1L f% y 7 iR
T 0.8520 -3.5290 0.062 1 —3.668 0 —0.593 9 —2.9100
1453 0.8523 -3.5270 0.062 6 —3.668 0 -0.593 9 —29110
L 303 H) 0.620 2 —2.499 0 0.069 7 —2.5020 —0.369 5 -1.9340
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