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Back analysis of internal force of initial support
in tunnel based on touch stress

WEN Jing-zhou"?, ZHANG Yong-xing"?, WANG Cheng’
(1. College of Civil Engineering, Chongging University, Chongqing 400045, China; 2. Key Laboratory of New Technology for
Construction of Cities in Mountain Area, Ministry of Education, Chongqing University, Chongqing 400045, China;
3. Department of Tunnel and Geotechnical Engineering, Chongging Jiaotong University, Chongqing 400074, China)

Abstract: Using monitoring data to analyze and evaluate internal force of supporting structure is an important problem in dynamic
design and construction of tunnel, which has great significance for construction safety. According to the characteristics of shotcrete
layer in initial support and the theory of circular beam on elastic foundation, based on touch stresses between shotcrete layer and
surrounding rock, the analytical solution of internal force is deduced. The stress concentration position is obtained, which is
convenient to make relative safety countermeasures in the following construction. The analysis of tunnel project excavated by bench
method shows that the analytical expression of solving internal force based on touch stresses is a new and effective way, so as to
provide a more reliable basis for the safety assessment of tunnel structures.
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Fig.1 Calculation diagram for circular
beam on shotcrete foundation
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Fig.2 Embedding sketch of stress gauges in tunnel section

o Tl R, T I 9 A 5 e —
], wnp 2 FEm 1~3 Sk 3 AN VI, HHR B
B SR T EL R I A6 6, 6.

PR R A B, W

BQQ:Q+Qq+QQ 24)
K
£%Q=q+q%+qg (25)
PO _ ¢y Ca+Cob, (26)
K
WL (24) ~ (26), FRAGRVHECA
0)- p(@
p0)-p(0) - PO =LE) )
C = 1% 27)
a —da
|:a1_a3_bj_b23 (b]_b3):|K
0,)— p(6
p(0)-p(0)- PO =LC) g g
C, = ; b] 2 (28)
|:b1 —by - 2 (4 _as):|K
a, —a,
0,) - p(@
oy p0)-p) LG gy
Cozp( 1)_& b1_b2 _
K K a, —a
31_03_[):_[)23 (b, —by)
0)- p(6
p(6) - p(6) - LA =PC) (4
ﬁ ()
K bl_bs_b]_bz (a, —ay)
a, —a,
(29)

K. a =chab cos BO,; b =shab,sinBO,; a,=
chab, cos 6, ; b, =shab, sin B0, ; a, = chab, cos SO, ;
b, =shab, sin 50, .

K 27 ~ (29) AAAK (18) ~ (22) i,
A ) s 2 g L B ) SRAS PR 47 301 5 47
JEEFIN g

3 RS

R BT 5 00 B R BNETHE, Wl
3 s, 14 EGW, JHZE T T B
[0 NGB WIHISCY RS, R AT
I o

l —

]

B3 FEE SR R E
Fig.3 Sketch of tunnel section excavated
by bench method

IR B T IASCA JEA TV S0 B, B
WIS A SR & L 2 10 LA S5O 3 S 50U
k1. 2.

R1 BEESHETELMSH

Table1 Geometric parameters of tunnel upper bench
M8 2 TR BETOE B BRI
h/cm r1/cm ro/cm 0 /rad A/ cm?

20 560 550 /2 2 000

®2 HHESHHE
Table 2 Values of calculation parameters
C20 MHREE TSR E, NN SRS E L X7 WIE Y
/ GPa K/ (MPa/m)
21 600
W FE ST R B K BUE R A TR R .

FEREIE IS, WA L 5 AR e
(R e R ] MYB-150 JESE+ AR AN 52 8 )
T TN AT E, S8R T E T I
L N AR, BEEA K =R I S, i
IS St 1 7 i 7 s R 3 il 52 380 R 2 R 22 )



%8

SCSESAR R T HAmAY Iy e 7 (K B8 43I 52 47 45 K 9 ko 2471

JE, AR A OR)ZZ B 4G, NERRAAE
AL AR R T R A e, 95X F PRATER B ] o
FERERR b (PN SZ AR AR A e AR T S I — )
ZIMAEE, SHIEI 2%, 555 R R] SR A3
ZI ALY g o

W SE Tt 30 S — B ) J 300 B 1
L5 55 W R ot 4 [ g e KA S I R P A7
W 3.

X3 BESHEEEMNENE
Table 3 Touch stress measurements between shotcrete
layer and surrounding rock

YT W 557 S5 BRI rp LI LR (1) 1) BEfl N
6/C) p(0) / kPa

1 30 »

2 60 19

3 90 16

R b TR PR Ak ) AN S BARNAA SCHE
SRR, 13 BNZFEE Y] S SR &
Fit A B MDA FRYE, ReBEIEZ R ) — 2T 7t
S, PR g R RN & 4~7 Frosi i .

2255 M/ (KN - m)
2

0 10 20 30 40 50 60 70 80 90
% AT S BE A Bk A 0 / ()
B 4 15 R TR
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Fig.5 Shear force diagram of shotcrete layer
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Fig.6 Axial force diagram of shotcrete layer
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Fig.7 Tangent stress diagram of shotcrete layer surface
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