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Visco-Elasto-Plastic Back Analysis on Yunling Tunnel in Weak Rock
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Abstract: Weak rock tunnel in the engineering practice and experiment research have shown strong, easy to cause the rheologi-
cal properties of rock deformation caused by excessive instability. We established anti-analysis system based on viscoelastic fi-
nite element method theory by monitoring the weak surrounding rock excavation process of Yunling left cave entrance according
to the New Austria Tunneling Method and analyzing the initial value of surrounding rock displacement convergence and second-
ary support and lining of the pressure changes. By using ANSYS finite element program, the excavation process was simula-
ted, and the actual field measured values were compared with the calculated data. The study provides a scientific basis and tech-
nical guidance for support design and construction of tunnel with safety and reliability.

Key words: weak rock; continuous monitoring; FEM simulation; back analysis.

55 R I 1 R S P R R AR A B A
SR AR AR B T HAE T2 R P AR 22
WR IR - 3 10T B ARME » DR A it T o A
HR A G B o 4 3 AT BT R o R A R AR
IR, HETAE BT AN T RE SRR A 058 B 18 B 5 A0 T
T2 R rh ) LR A A R At DR 25 i W5 AR
HWH (R, 20015 fUR KA, 20045 B 4 1R 4%

E£WH : HKARFAE A % B H (No. 50609028).

2005). TERRE it Tl f i BOE AR TE I8 R -
P AR BUE AR S 7. & TR
FIE B AN TS s TS E0 BUE IR E H 25 55 3w
7 W AR A EA Ak i S AR I S
DU 55 0000 45 SR 22 5K SAP S A M DA 2 2% A
M5 % FHilik (Peck,1969; Soliman et al. » 1993).

A SRR A PROC R ot e, g B T

YEZ RN EBEA (1975—) 55 1, SNSRI R T8 A28 0y T A B 98 T AE. E-mail: wxrui203@163. com



582 HoBRRE R E TR A 4R

% 36 &

FETIBYER RO T IR ZR L SIS e 2
BTSN AT T ORS BEBEAT TR i TR S
50 s A7 B it T o R A R B R AT AU )
A+ 4 B SRt 5 T B4 R AT LRS- 1
WECRAS B, MG IE 1% 75 12 B al A7 P F0
A EEE.

1 THRER

I BRTE N AL R8P B R T RIS
A TRV 6, S — i b R AT 4 s i 4
EREHEA K KEE. ALEIZRS N ZK104 +
765~7ZK106+920 m, 1 & 2 155 m; 4 Lk iZ Pk
2 YK104 + 765 ~ YK106 + 925 m, 4 K K
2 160 m. AR (2 B AR AR AR HE) (JTJ001-97) 43
25, %A JE K BRI, BEIA A EZY 30 m. BR8] 7Y
2k O Ayt =X AT L A R R e R
Rk 344 m, —fRIEERZ) 200~300 m.

Y T i B G 26 B Ab T 2 Rl i 1R R i B A
. R AR EL, Wi 2 5 b3 0, Ve 5 2 s IR A
HE AR R S A s s T 4
BTG 1538 B L) B bt 52 AN [ A B A7 AE. T B4 Dy 45
— | G5 TET R 7 118 A VR 2 235 ) T S5 % % 1 4
AR, 2 8 BETE A B 5 S iy 24
FHREBE S T I — i 1) W S ety ZE BB IE A AT — oy
WA, HIEZS 2 BB IR . BT RN P L VA SR R o
NCUNLRL o R A N LV IR e i o e DR K A
THOE S 5 R P HL. B T8 X b 50 52 4% il T AH X 4%
TR ME.

2 Mg

B BlE THZ S R b A B A2 5 s
I ) B3 AT R I A S D AH G HOG L i AR E T Y
%K (Lee and Rowe, 1991). i o W # £, nf
ARG iz T 0 ESCHE A 8502 40 i i e =
St L. BRTEWT T ZK104 +920 m 4b i 47 % 1 #E T
ORI S S R R W s A R AT T
FEENHEZR I 7 D0 £ o W% SRR VR - )2 0 g e I S R
Ao ) £ 000 45 s I 3 5
2.1 BUAR

FRAE T Bk, ZK104 4920 m Bz Be 4y 11
R HSAP Bt S50 - WIS R 25 Sk

(@) M A3k ST A T

(b) R A8 oA T

Bl 1 s  a D e e A
Fig. 1 Distribution of measuring points
ORIt D IREE L AN AE T3 AL B, C ISR i il

JEE AT (BB 1.0 m X 1. 0 m, M AETE A
BT 3. 0m) (14 5 T8 (A FE 1. 00 m) L¢R6
AR (T BE 15 em X 15 em) L 200 mm J§& C25
MR BE 1 ;s AN 350 mm J& C25 JREE L. K
FH JSS30 BN S FI AR HEAL S350 3204 73R A s i
FHETR R UTAY I 5 >R A XTH-2 AR % R & £
AR XTD-2(B) U AR W A2 1143 2047 8 5 TR o5
2 VRS 7 R K R A R g 453
S REDICIF R A B L L.
2.2 EMLER

ZK104+920 m Wt i (14 38 S 3 1) 00 A% e S5t
LI 2a. ] 2b &l 3 43R SCAP N ) IR HE SR S 1
B U Ao IR A 1 7 g 2k L.

3 TR RocHy B o

3.1 ROWERENT

BT 20855 BBl S 2 I R I A8 AR i B A8
TE B 8] 28 A 3K, W HEAT R 21 ¢ /95 8 4 il
Shy sV R R i RS S 4 (X DR R T AR
2004 ; B8 2245 ,2009) , B .

{e()) = {e) + {1}, (D
RN AR IR

{ﬂ:émwm 2)

B IR AR FER N
(D)) = %
BT SR A5
{c(t)} =

1
1+ E,/E®

AT 85 1 ) AT QAT EE T I AS [ R I -

LG e} s (3)

(D]} — (') =

[D]{€(t>} ’ (4)



ERA S T R B 10 2 U B 1l 3 [l 2 MU i S R P A 583

%3

8
_ —— ARG
é 6 —l— A
% 4 — A BCHZ
Y
=2 —— B F

(a)
0 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80

iy (d)

—_
(=]

—— Ll
——
_A_D‘Um
—e— 7 {4l
(b) ——
]

M. J3(MPa)
[T NS R e )

0 10 20 30 40 50 60

i )(d)

Bl 2 WIS iR 2R (0 RN 2k (B)

Fig. 2 Displacement-time curve (a) and Stress-time curve (b) of initial lining
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Fig. 3 Stress-time curve of steel bow member (a) and secondary lining (b)
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Fig. 4 Calculation model and measured holes distribution
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Table 1 Results of optimum design and inversion
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Fig. 5 Diagram of initial lining axial force (a) and bending moment (b)
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Fig. 6 Displacement nephogram of surrounding rock (a) and equivalent stress nephogram of surrounding (b) during initial

supporting stage
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Table 2 Comparison between calculating results and moni-

toring data of displacement
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