Vol.31 No.1

31 1
2003 1 Journal of Hohai University Natural Sciences Jan.2003
210098
TU45 A 1000-1980 2003 01-0021-04
C. A. AvoapiymsiH !
1
g =de 1
€= & € € Vy Vyp Vu T a = aj
6 = 0, 0y 0, Ty Ty, Ty i j=12
aj 36 aj = aj 21
9 xo0y 6 Xy
€y = a/llax + a,126y + (],113(72
€, = ayo, + apo, + axno, 2
€. = a4o0, + ayo, + ajo;,
o,=0
ay = 1/E, ay = 1/E, ayp = ay =- pw/E, =- pn/E,
E. E, po py Xy E.=E,=FE p.=p,
=p.
E+
2002-03-22

2001401743

1964 —



22 2003
E- wroopT "
€y = @110, + a0, + a30; 020
€ = 210, + A0, + 30, 3 E*
€, = a0, + ano, + axyo, £ 0 &
a; ap = o0

Ay = (133:]/E app =

Ay = a3 =

E* E-

-u/E a;=a

y = %+

1

1

1

Fig.1 Constitutive relation for different

compressive and tensile moduli

Table 1 Variation of elastic constant under different states of tension or compression
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6,>0 0,<0 0.>0 I/E* -pu /E” -p*/EY 17E~ -p~/E” IVE*
0,>0 o, 0.<0 1/E~ -p /E” -p /E” I/E* -put/E* 1/E~
-pu*/EY=-p /E” = i
e, =0 o, O, g,
3 2
2
16 2550 x 100
2 2.
2 16 E*Y E- pu* p-
Table 2 Values of E¥ E- p* and pu~ of 16 kinds of rocks
e E*/E~
o./MPa E~/10°MPa "o o,/MPa E* /10°MPa pt
69.7 44 0.19 4.5 59 0.18 0.947 1.341
57.9 46 0.18 2.8 36 0.09 0.50 0.783
83.1 73 0.21 6.2 69 0.07 0.333 0.945
52.4 110 0.23 8.7 149 0.17 0.739 1.355
77.8 60 0.19 4.9 65 0.20 1.053 1.083
157.3 76 0.25 11.7 62 0.16 0.64 0.816
47.8 72 0.23 11.7 44 0.20 0.870 0.611
73.6 3.0 65 0.11
63.1 72 0.20 7.0 55 0.28 1.40 0.764
68 0.20 4.6 0.15 0.75
24 0.22 40 0.28 1.273 1.667
30 0.21
37 0.13 39 1.054
26 0.053 24 0.057 1.075 0.923
18 0.14 20 0.11 0.786 1.111
51 0.05 19 0.16 3.20 0.373
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Table 3 Influences of different @ on 6y in pressure tunnel
12 13 7 b—
a 0.50 0.64 0.81 1.00 1.44 1.69 2.00
op 1.082 1.130 1.187 1.000 1.388 1.464 1.555
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Abstract On the basis of the elastic theory for different compressive and tensile moduli
surrounding rocks in tunnels under hydraulic pressures was discussed
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Analytic solution to elastic theory on surrounding rocks in tunnels with

Research Institute of Geotechnical Engineering Hohai Univ.

different compressive and tensile moduli

ZHU Zhen-de ZHANG Ai-jun XU Wei-ya
Nanjing 210098  China

15

16

17

18

E* =

the deformation regularity of
and mathematical expressions of the elastic

and the elastic tensile modulus were deduced. It is concluded

that the adoption of different compressive and tensile moduli of surrounding rocks and the adjustment of the structure of

supports may help bring the self-support ability of surrounding rocks into full play and this provides a theoretical basis

for the design of supports for surrounding rocks in tunnels.
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