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Analysis on the Excavation and Support of High Stress Soft Surrounding
Rock Tunnel Considering Time-space Effect
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Abstract ; This paper is based on the high stress soft rock tunnel in Hunan. The space-time
effect of the construction process is analyzed with the finite element software ABAQUS, and
the scope and size of effect to the surrounding rock is studied. The results show that: the
stability of the soft surrounding rock is greatly affected by the “space effect” and “time
effect”. During the process of constructing the tunnel in high stress soft rock , the first sup-
port structure should be established as soon as possible in order to improve the self-bearing
capability of the surrounding rock. And the secondary support structure must be established
when the deformation of the surrounding rock keeps stable to suppress the large deforma-
tion of surrounding rocks for the rheological properties of soft rock.

key words; high stress soft rock; stability of surrounding rock ;3 — D numerical analysis;

rheological Properties ; time-space effect

%5 HH#A 2011 - 01 -07

BB . Hma ARB#IEE %I H (07)16167)

TEERIN A 28 (1984 - ), 55 IR AR BHN , e R R A A% BE R S0k TR 2= e B 28, k. E P58 U 1)« iR i
FERRRE K FE B



5525 B 1) B ORAE R A R B TR I 23 A% 3 A 29

0 51 5

FE R NI 3CA B RS, T RCs A RAE
125 IRPEARTE K, HHAT I W A A8 M | fnoxt Fil
FAEIE N TR T SR AN G R
TEAE 23 R A b 728 TR T ffT R T P 0 ok 2 [
FREAR KRR BE 132 3 23 [ RO B B ) 3%
N SR PR A AT RO R G e T i T S
TS B 2 T 425 T 4 () 240 SRR [ e T
2 R T R I R

FE AT HL A B G I A RN B Bk S 42 )
B, R S —YA P A BR e yE . H AT, WO
RS PR T T 2 B4 25 ) s RS [] 2%
A R A ) = AR 23 RN AR D i Bl TR
PO IR il T35 52 2%, 52 b ST 4% 44 A TR 3R
(SRR, AR A B G FH 42 F vh S 45 4
TRV 5 I 2 i TR R 2 () P 288 A T 7= A A8 T R
W Ry i 2 A AE i AN SER | SR A BROCH
ABAQUS N7 — AR AR g By g g it 13 A
KSAPE O AT AL o3 AT, 8 A AR S R Z S
FELE IV 7 RS o3 A B, R 30 ok it 1 g e
ZX BN, A B 1 G il T 4R R R A ORI
1553, RIS A DU AL RS 8 T T4 AL e JE A,

1 TN

TR I e A BH T BE P, Dk o T
BRI, Sy AT LR ZE 282K 2 155 my e K Hh
2 160 m, FEIAZEMEIEE 2 R 30 m. %8 f KM B IR
JEZ) 344 m, —RHRIRZ) 200 ~ 300 m. RIBUA R
F By 3 AR T HOA FES KA T-BOA 4Lk, By
A W E By, 8 IV 2RSS A i TR X
B IRIME. 255 o0 b s, TR BCR =0 i 455 5
PP, B W A T 8] 1 R

)

840

K
A
O - - RI
o

o

1 RBEETERIR

Fig.1 Section form of the tunnel
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Table 1 Mechanics parameter of tunnel surrounding rock

ARAR WE/m  Z5#/(KN-m™) 3/ MPa HEE/N =4 NS5 /MPa PNEEHESR/(°)
HA L At 0~25 20.0 200 0.2 0. 03 30
EEP R o= 25 ~150 27.2 12 000 0.32 2.42 40
KA T A 150 ~ 500 25.5 4 200 0.28 0. 80 32
R2 FPEMIHEHZESH
Table 2 Mechanics parameter of supporting structure
KPR oy JEE(KE)/m FEAR L/ GPa 5%/ (kN - m™) HER/N=d
. mEREEt 0.2 20 24 0.24
(sl BHFF 2.5 206 78 0.3
% MR 0.3 38 24.5 0.26
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Fig. 3 Space effect curve of the vault vertical

displacement along tunnel longitudinal
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Fig.4 Space effect curve of the podium horizontal

displacement along tunnel radial direction
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Fig. 5 Time effect curve of surrounding rock stress and of vault and podium
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Fig. 6 Time effect curve of surrounding rock displacement vault of podium
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