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NUMERICAL ANALYSIS OF STABILITY USING FINITE DIFFERENCE
METHOD FOR NEW-TYPE SUPPORTING STRUCTURE TUNNEL
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Abstract: The polypropylene fiber reinforced concrete has higher flexibility and is suitable for supporting
structure to adapt the rock mass pressure involved in tunnel rock mass stress relaxation during tunnel construction
process. The wet sprayed technology introduced in tunnel engineering can effectively improve the working
conditions in tunnel and improve the sprayed concrete quality. The wet-sprayed polypropylene fiber reinforced
concrete and anchor system introduced in tunnel supporting structure can achieve good economy effect with better
supporting structure compared with the dry-sprayed common concrete. For the safety and stability of tunnel
construction process, the numerical analysis of the new-type supporting structure stability and the mechanical
characteristics is performed using FLAC (fast Lagrangian analysis of continua). The nonlinear properties of
material for rock mass is considered in detail. The distribution of displacement, plastic zone of the rock mass and
supporting structure and the axial force distribution of anchor bolt are obtained using the numerical analysis. The
results show that the supporting structure can effectively reduce the vault downward displacement and the bottom
floor upward displacement enlarging the cavity headroom. The rock mass with the supporting structure works well
with each other utilizing the utmost self-bearing capacity of the rock mass.

Key words: tunneling engineering; polypropylene fiber reinforced concrete; railway tunnel; lining structure;
stability; numerical analysis

2004 - 05 - 08; 2004 - 06 - 25
1960 -), U3, 1982 AEEENE TR K DR TAE LN, BUMEEIR, FETMFHRPBEEEE TR, &L TR mMNEes 50 TE.
E-mail: huayuanxinxiang@163.com,



F24% 5151

e PN BT IR R BT Y S S R R E M A

© 2719«

bETEAEFRIE, TR AR b I O kM bR
A EE R A R B 57K Z R R A )
TR AR, RIESE R HE AR BLARIR B L A A
AT, TR AL BRI R A e 2 By, 2SR
BVEIRVR AT BT Iy, A B 3 S 4 5 0 — e e
SHREE - RGHATALR; KA “HEaE” it
B, WERRE A AR B S A R A e R i
RSB L. R AR S5 M A A5 P 4
AN TEEAT e,

FETER AR B AR A 2 A, R F i
TR AR N BRI S gy, nl A BRHOR) R E
Be )1, BabFARASh, 3w T2 E I = AR
R T [ 2 () A 1 EL B G R AR PR TE SR S5 M ) 1 4
P, EW 2 KL T T RERS. L[51R
LA B R LA AR e PR R BIR, R
ARSI A TT 10 SC[6LER HREALRI R T 2 E
AT IR B 55 B 2 T IS SO, o0 T LA
fRase s SCITIER A FLACSD A0 WH s HT T L 1
— A BRBEIE A AR e e, b g R Bk [
MTF Rk X[81RGH M4 T A —1F& H
B -2k 10 245k 56 T A a5t Jf
R L 1 RG RN T IR ek e Bl a feoe
ST

RN A Y i - A= AR B, 4R
FHER NG A AE TR B ARSI AT SS KA LT,
ARG R . HER NG A4 A R I AR TE
PERE, USSR A BIYIGR Ty, ARTE AL
K, WM EIRAN . #—D AR FEC S50
R, (HRIRE, TR, AR AH
N, RN AR A e R A 1 0. T
HER WG AT eI & HA R R AR e, RIS
AR, AT REAEAH 24K 1 B 1) P 4+ LA AR e
P, AAHE R TAELLR A S 58 o

Ay B VYRR 2 2R TR 0 2T A DX R e - VR S A
KK A EER AT FEE, 34T T IR AR 4E R
R ke AR LT D B BUR - (ER &R
IR T ZE I AT AT R IE AR

2

BB L BRE N TR A R, T RESIR

WS MBS EZ 8. JEOE e A iha 22 . fr
T, W R B SR KR AR, Hi Al
Ry BEW, ik FAREE N 30°~60°. HE i s #t
#%, BmRE. PEEAK 716 m, HOKHEYE 213 m.
B 2 ok BB o R LR K, R
FHEAA, HRgE R, WHEEE; W ObE A E
RIS, AR, XA . AR 2K SR T
B ERPE LG VR, AxBE 1 PRl o 46 30 43 R T
o Hopfs K IEL 40 m RS .

3

A R R T S A A B, DD PR T i T
TP B TRREN, WA I AMAE b, bk
TE RS E M RIS RO AT S0 0E o W53 T B 7T o
KHVR-213 m /KT, Tl KA FLAC AT EUE R
JUN% 0 7 2R DA s T A R g B o S 4 T i 0 B AR
SEMERIE . MR Mohr-Coulomb i 5 #E U,
TE TS A EL )22S5O 1. R
VL, 3BT T 25 AR ST 2 A0 21 4 Vi
TS E R TR, BEIEARE . WA
FIARACRFE

1
Table 1 Physical and mechanical parameters of rock mass
and supporting structure materials
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Fig.1 Arrangement of tunnel with supporting structure
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Fig.2 Minor principal stress distribution before supporting

Fig.3 Minor principal stress after supporting
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Fig.4 Displacement before supporting
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Fig.5 Displacement after supporting
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Fig.6 Plastic zone before supporting
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Fig.7 Plastic zone after supporting
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Table 2 Comparison of displacement before and after
supporting
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Fig.8 Axial force diagram of bolts
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