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effect of the gr
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(1980)

ound surface and is only applicable when zoia > 5.

]"' [o]
TABLE 3.3.2  STRESS CONCENTRATION (og/yz,) AROUND THE
BOUNDARY OF A SHALLOW cfrcuPAR TUNNEL Zs 3
s
a
= _F
FLOOR (F) SIDEWALL (S) ROOF (R)
z [a
ke0.0 K=0.333 K=1.0 K=0.0 K=0.333 K=1.0 k=0.0 K=0.333 K=1.0
1.081 '-if{é%}«o.aas 3.152 <EZ§§> 2.57  1.64 -g;?zg -2.09 6.06
1.185 -2.00 -0.375 2.938 3.126 2.69 1.84 -2.375 =1.03 1.84
1.337 -1.856 -0.332 2.8  3.24 2,77 1.911 -2.0 -0.914 1.496
1.543 -1.656 -0.264 2.69 3.29 2.83  1.968 -1.8 —0.744 1.44
1811 =-1.575 -0.2045 2.577 3.27 2.843 1.984 -1.55 0,575 1452
2.151 —1.446 -0.155 2.48 3.25 2.841 1.997 -1.36 -0.396 1.532
2.577 -1.322 -0.115 2.4 3.19 2.8 2.012 -1.18 =-0.273 1.595
3.107 -1.24 -0.083 2.336 3.15 2.78 2,003 -1.085 -0.179 1.657
3.762 -1.18 ~0.06 2.284 3.11 2.747 2,008 -1.024 -0.118 1.723
Lf,) -1.126 -0.037 2.207 3.067 2.72 2.007 -0.978 -0.067 1.792
6 11.20)-0.025 2.20 3.05 2.70  2.006 -0.951 -0.055 1.778
;.5  -1.072 -0.015 2.138 3.03 2.69  2.00 -0.963 -0.03 1.862
(16  -1.055 -0.007 2.104 3.018 2.678 2.00 -0.97¢ -0.013 1.896
157 -1.035 -0.0025 2.069 3.007 2.672 2.00 ~0.977 -0.0074 1.93
25 -1.016 -0.0015 2.04 3.003 2.668 2.00 ~0.983 -0.003 1.958
37.5 -1.012 -0.001 2.028 3.0015 2.667 2.00 0.9886 -0.002 1.972
.50 1.009 =0.0007 2.02 3.00 2.667 2.00 ~0.991 -0.0015 1.979
- -1.00 0.0 2.0 3.00 2.667 2.0 -1.0 0.0 2.0
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TASLE 2.3.5 BOUNDARY STRESSES FOR TWO PARALLEL CIRCULAR p
! TUNNELS IN UNIT VERTICAL STRESS FIELD %)
&
O L\ x
| | . U“
DL ——D—
- ¥z
Boundary Element Results Analytical Results P
L
‘@ ‘@  %© “y ‘® °©
0.0 3.8521 21.8056 -1.0858 3.868 © =
/4 3.2737 Ezoem -0.9067 - - -
D/2 8.1567 3,2931 -0.8753 3.151 3.264 -
D 3.0673  3.0326 -0.8739 3.066 3.020 -
2D 3.0199 2.9948 =-0.9157 3.02 2.992 =
4D 3.005 2.9980 -0.962 3.004 2.997 =
70 3.001 2.9997 -0.984 3.001 2.999 =
® 3.00 3.00  =0.9997 3.00 3.00 -
v v ‘1‘
PP L S ‘\—.
TABLE 2.3.6 BOUNDARY STRESSES FOR TWO PARALLEL CIRCULAR .
TUNNELS IN UNIT HORIZONTAL STRESS FIELD =
p $ e
o] —
D—‘L-L D
s
-
Boundary Element Results Analytical Results 20
L
‘@ Ymyy . Em) ‘w  °m  %©
0.0 -0.9632 2.6558 2.5355 -1.074 = 2.569
D/4 -0.8923 -0.4088 12,5584 - - -
D/2 -0.8875 -0.4067 2.5999 -0.896 =-0.377 2.623
b -0.9016 -0.6203 2.6871 -0.908 -0.609 2.703
2D -0.9358 =-0.8381 2.8174 -0.940 =0.837 2.825
in —n OEn = GL7 9 0%% —_n a7 = Qarg 7 0727



Hoek and Brown (1980)
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