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1
Table 1 M odel of Calculation

A
F- 1 0= 5mm 6= 2 5mm 15
F- 2 &= 5mm 5= 2 5mm 1/3 25anx 2 5am
E 3 5= 2 5mm 1/3 ¢a 16mmx 50mm
F- 4 6= 5mm 6= 2 5mm 1/3
( 2

<
| | l | | \—*&?EE X
2 3
Fig 2 Calculation model of bolting rods Fig 3 Canentation joints
, Kh= Ks= 0 i i i Kn= Ks= o i i
( )
An
L AS 1
Pn AKn O An
= (1)
Ps 0 K As
Kn, Ks
, Kn= o
D Kn= o; Ks= 2 85x 10N /m; Ks= 5 71x 10N /m/m
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Table 2 Parametersfor calculation
E M Pa 1 183x 102 5 65x 10° 6 1x 10° Q 9x 10° 300
C M Pa Q 15 Q5
fo M Pa Q 285 Q 345 Q6
f1 M Pa 3 54x 10 2 4 57x 1002 7 63x 10 2 I = 25mm
u Q 32 Q21 Q 20 d=0Q 16mm
Q° 31 27 30
Co= 35, Ci1=40
et , FLAC
120 !
1o E(t) = Q 463x 10°exp (Q 23408/t) (M Pa)
100 (2
. 90 , FLAC
+%
Z soff
[<5]
70
60 | '
50 L ’ (2) E (t) )
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1{AGI(ti)} (3

Fig 4 Curve of E (t) -t dependence
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Table 3 L ist of calculation M Pa
I 11 [11 IV V VI VI
Q 668 0 668 0 668 0 668 Q668 0668 11 13 15 17 19 22 25
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AV -1 0325 0388 Q25 Q276 Q35 Q 589
AV -2 Q026 Q404 Q16 Q362 Q18 Q 283 1
AM -3 Q2 Q435 Q18 0623 Q15 Q 345

5 ( 24 )
Table 5 The per ipher ic displacement prior to secondary supporting(exper ment for 24 hours) mm

A -1 133 089 1125 1051 18 169
AV -2 102 Q94 Q75 Q0909 Q55 Q532 .
A -3 112 1525 Q65 1437 Q37 Q302
AV -4 108 1101 Q92 2893 08 00984
(D A=1/3 ;
; , 20h ,
(2 a=1/3 :
;A=15 ,
(3) :
4 2
421
AV -2 6
(1) , ,

5 6 7,9
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Table 6 Axial force of bolting rodsafter primary lining in AM -2 N
AT A i LD

10 3 16' 87
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(2) , 6" 53 7N,
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5 -2 20h 6 PM-2
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Fig 5 Distribution of interna! pressures Fig 6 Distribution of internal presaures
after primary lining in AM -2 after primary and secondary lining in AM -2
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Fig 7(@) Shapesof failure in AV -2 Fig 7(b) Shapesof failure in AV -4
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Table 7 A campar ison between canputation and testsfor support capacity of canplex tunnel Iining

%

P P, Px P,
A -1 18 1 20 15 10 16
A -2 Q 82 2 48 Q7 21 15 3
A -3 Q74 1 98 Q 57 17 14 1
A -4 Q 47 1 41 Q 43 13 7 8
6
61
8(a) 8(b) ,
2 700 , Q 58mm, 1 6mm, 2 76
6 2
9 10 2h 1h,
1h, 0. 9mm
Q 4mm, Q 7mm Q 25mm, 26 9%

26 9%
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Fig 8 Digplacement of vault
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Fig 9 Digplacament of vault andw all middlew ithout secondary lining
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Fig 10 Digplacanent of vault andw all middlew ith secondary lining
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NUM ERICAL ANALY SISOF LARGE NON-L INEAR
DEFORMATIONM ECHANISM FOR COM PL EX TUNNEL
L INING IN INCOM PETENT COUNTRY ROCK

Cheng Hua Sun Jun
(H vainanM ining Institute, Huainan 232001) (TongjiU niversity, Shanghai 200092)

Abstract N umerical analogue study is conducted to the mechanisn and bearing capacity
of the complex lining for tunnels in incompetent countryrock w ith FLA C program, and the
relations of the deformation and bearing capacity of such linings are revealed Thusa basis
isoffered for proper design of the supportw ith this structure

Key words large non-linear deformation, incompetent countryrock, tunnel lining, mech-
anisn



