W5 WA H % F A H K X F F Raswwmn Vol.45 No. 4
2013 4F 8 A J. Xi'an Univ. of Arch. &. Tech. (Natural Science Edition) Aug. 2013

0 B0 R Ak 13
K T 3 R 5 S 5

KRR ERF L E3A L 5

(1. PO SR R KR TR, BT PH4¢ 7100552, gk = R4 BIA FRA F . K HE 150008
3. VU I TR L TR . BEVE P42 710048)

HOF B RE RO A AL A R /N RUJRE T IR T AR T IR TR K T R R R S D AR T IR X DL R R R S
L0 2 JIRAAE RS 3R T A BROCEUE B T B #4077 R G B 00 7E R GBI I Al b, R 7 X
W& ] L 7 g B8P DR S AP S5 A 32 0 I R IR AL L B T I R e 5 L R S TR K A T B R RS A IR 43
Sk 5 T ) R ) S 3T R TG T 3 ) S = A S G, SRyt A [ I ) A AR T — e R SR R
TR A v DX B S AN T R R R A AR A R B — s W HE S R

SRR K BRI 5 WE AV T 5 Fo PR e s B0 i

hE 43S .TU31213; TU31811 XHEFRERD A XEHS:1006-7930(2013)04-0499-09

It 5 T ] 28 O 1 DR R e L G A AV R T XK H R T R RN T R R R AR A R
4 B ALK S R ok 10~ 20 4F B 7K R 7K HL TR R 1 A I A | 583 19 46 R bR ok 58 5 T L BT T &
T Ao R I R R 0 . R K R R T R VR AR ) VY R e Y M XA B VD HE ST R
CIINERANG ShA W o/ ANk R A W ST R RN 37 R =B B LR s 3P LB A L PNEILY) 7 WP W 3
B A [ o 8 b 2 A VA B R SV ) P R BRI 5 R TR b A T R X R GIRD 3E TR A R
M 535 9 7K L 98 22 A1 B 2 A g IR A 300 L A 1 AR D AR AT T BRI B . R A X
B 1) 2 15 e e 2 R X I A L ) R R IR L TR L A AR R IE S A VA X R R S B 5
Il 2 il T P oA e B R B B AR IR S PR R A L LU A I T P BB AT B R M R AT ARV L B AR R E T
T AR T 2 4.

ST A1) R T 2 K TR R AR v O B — R B A AN [ AL R 2 A 4 ) B AR R X T
1) 20 B 1T 7K L 3 AR P 4 5 R e K R AR Y B R A IS L S R AR
TR AU T5 3 o % B D00 00 A [ 57 A9 r /DN RUJEE 38 31 68 3nl 1 3 B K T B S L o R L AR TR L BB A
DX DA K % ) S 47 5 0 52 03 R AE B 52 W HEAT 1 AR S8 s BN L a0 A S R B RN B B A VA T N
B 1] 6] 2 107 7 B8P DX S AP 245 K 52 g B B W R R B T TR R R S R K B i T R R A [
T A Ak B SR f T — E B B STHE 0 4R 3R A RR T R T AR i g B A R E AR — E
19 4 ) 1 1.

1 R B AT e R R TR

DR BIE 5 B AT R AR S X 1D 8 7 T S L - S 3 45 R TR RN ORI T 5 S e B S 2 4 2R
AR AL L 38 SCRUE 3 B 5 28 SR P T & A RUBE v o B 30 B ) R SF WL 8T 1 7R . B S, /D =6/12=0. 55
By/D=12/16=0. 75 ; L4 A T 55 X0 3 157G 159 1Ly DX 08 BER A GE 340 7101 L 52 55 0 AR UL 3 R 0t
BUE M JZ R BRI /N A2 5 v v i AR B O [ R sl R TR AR, B 2 26 AR | 5K P 1 &/

Y %5 B 89 :2013-02-07 &% FE B HA:2013-07-20
EETR 75 #32 @ A5 H (200831800030) 5+ — T RHE S #3181 (2012BAJ17B01,2012BAJ17B02)
TEF BN R A974-) T BRI @208z, R 2+ 2 R R R TR S O I 0 B0 S Y TR,



500 (LIS ST A S R SN

¥ % MARBEO %

Y SORF 1 Ve 1) 151 A1 15 T W 1. %5 18 1) 7K T B 91 b 48 R AR 7K P 9 4 a5 AS TR
R A8 158 JE 5 ) X % 1) - S 47 245 ) B2 Wi 189 i A T 5 1 kg LT 5w <7

TE ) 50 o SR ) A R AR 7 A

AE T O 18 SO ST P BORE TR [ 20 TV 4. 2 25 K T Rg R it
MBIV R Ea P EE 2 2 80n R 1 s, BRI TV S &0 T
SRR 2 FroR. 25 58 N T o R D TR TR 18 30O A R 4 b

HEE TR 5 B 0" = 7h 30" =/ (1— )0

TS AN [) 2 [0 7 5 98 10 0 30 113 L B 3 ) 5200 38 SC B B R IBCF 500 |1 moae A R
X 5 S B 9 AR S B 1) 2 2 O A 5 S SORE BE A BRI IR o o i R W& & A

L2 B (O BRI TUHE 1570 6] P9 A9 B A 000 e DR i » (2) ik i) 38 B2 350 07 Bk
A BRAR TR » (3) B 3 31 48 v 3 B0 A 1) B A B AR KT8 o (40 6 T 300 358 1 38
®1 BEESHHE NZESY

Tab.1 Physics and mechanics parameters of tunnel surrounding rock

Fig. 1 Section diagram of circular

arch and straight wall tunnel

BlE20  AFE kN/m FEPERTE (X10°) MPa Ry WEJ/MPa  WEEHSM  PihisRjE/MPa
I 27.00 20. 00 0.22 2.00 60.0° 2.00
11 27.00 15. 00 0.23 1. 80 500. 0 1.50
111 26. 00 6. 00 0.28 1. 20 40.0° 1. 20
v 25.00 3..00 0.32 0. 80 30.0° 0. 80

WE A BR8] g IR F 28 7 P T {3 307 1A

*2 RBEVIAIZIPEHSEE
‘Fi]‘[%‘%ﬂﬁ] A iﬁh éﬁ& 15°LL ) F(5) %ﬂﬁj Tab. 2 Parameters table of tunnel primary supporting structure
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Tab.3 Numerical experimentation plan of karst

caverns impact on the popular shape type tunnel

42 1 (Ar) B 4 b (K )
2.00 0.20 0.50 1.00 2.00 3.00 6.00
1. 50 0.20 0.50 1.00 2.00 3.00 6.00
1. 00 0.20 0.50 1.00 2.00 3.00
0.50 0.20 0.50 1.00 2.00
0. 20 0.20 0.50
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Tab.5 Numerical experimentation result of side karst caverns

impact on tunnel dome arch displacement(displacement error rate)
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Fig.4 Changing characteristics diagram of tunnel surrounding

rock tension stress (tunnel dome arch midpoint 0°,

position 90°, bottom midpoint 180°, with the rest
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Tab. 8 Numerical anslysis result of tunnel corner karst caverns impact on plastic zone(error rate)
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Tab. 9 Analysis result of existing karst caverns impact on plastic zone in tunnel dome 72°nearby (error rate)
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Research on the influence of side existing concealed karst caverns upon

the stability of the popular shape type water construction tunnel

SONG Zhan-ping"? ,YUAN Chi-yu' \WANG Li-tao" ,LI Ning®

(1. School of Civil Engineering, Xi'an Univ. of Arch. &. Tech. ,Xi'an 710055, China;
2. China Railway 13™ Bureau Group Co. LTD, Tianjin 150008, China;
3. Geotechnical Engineering Center,Xi'an University of Technoloty,Xi'an 710048 ,China)

Abstract: The karst caverns tunnel problems with tunnel side different position in middle and small size are studied by fi-

nite elements numerically with the influence of tunnel surrounding rock stress, displacement, plastic zone and characteris-

tics of support structure force for tunnel with the popular shape type water construction tunnel. Based on the numerical ex-

perimentation, karst caverns influence sphere zone is divided into three level in different distance and size from the charac-

teristics of karst caverns impact on tunnel surrounding rock stress, plastic zone and support structure force, including

strong influence, influence and non-influence karst caverns, and it gives some technology support to different karst cav-

erns treatment in construction and promotes scientifically and quantificationally the tunnel and underground construction in

China karst cavern zones.
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