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Cross Construction of Tunnel Blasting Excavation and Front
Slope Unloading Based on Stability Analysis

ZHAO Huancong', YANG Chengmin’, LI Min', YE Sigiao®, ZENG Bin’
(1. Huzhou Highway and Transporiation Management Center, Huzhow, Zhejiang 313099, China;
2. School of River & Ocean Engineering, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract; In the Qijia Mountain Tunnel project in Huzhou City, when conducting cross-construction of
tunnel blasting and slope cutting, the finite element analysis method was utilized to analyze the stability of
the high slope, and monitoring points were established to analyze the peak displacement and safety factor
of the slope. The research results show that, due to the poor engineering geological environment of Qijia
Mountain Tunnel and the development of fissures at the trailing edge, the front slope is currently in an
unstable state. When the tunnel is blasted into the hole, the slope may further slide as a whole, which
will cause great hidden dangers to the safe construction. The slope safety factor is only 1. 13. After the 8-
level slope is cut, the slope displacement decreases significantly, the plastic zone is not penetrated, and
the slope safety factor is 1. 33 in a stable state. It is determined that when the tunnel enters the tunnel to
4,26, 42, 66, 74, 92, 108m, the slope needs to be unloaded respectively. After 90m, the impact of
tunnel blasting construction on the slope is significantly weakened. After 108m, it has only a small
impact on the overall slope. During the excavation of the above-mentioned corresponding footage tunnel ,
ensuring that the slope is cut to the corresponding level can ensure the safe construction of the on-site
tunnel and the slope, which proves the feasibility of cross construction.
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Table 1 Physical and mechanical parameters of

surrounding rock and lining structure

5iH FPERE TAMA L HE y/ TR WA
E/MPa M (kN-m™) ¢/kPa  ¢/(°)
V%A1 1800 0.28 23 70 23
V&FEAE2 2000 0.28 27 120 23
Ry 1 600 0.30 21 60 22
WIS 28000 0.20 22 — —
WA 30000 0.20 22 — —
MIZHEE 23000  0.20 25 — —
HiFF 2100000 0.25 78 — —
ljﬁi;f 25000  0.30 22 — —
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Fig.3 Layout of monitoring points
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Fig.4 Blasting load time-history curve

2.3 THikE

TSN AR S HEAT AT N[, Y 2 A R A
RF 1,30 J5 RS A2 SEA TR T, i T 30m J5 A7 i
LR T, SRR EE 5T DL 2m S 1 AMFTEEL,
Ay BT B (] PN 00 35 1 R M, 5 A Wk 30 B
HEFTEI 5 0 AR S AR A AR B
3 EMERS5S
3.1 WRRE ST

P55 8 SRV miT i i AR 1 A PR oG = JE T
HLPEASRTOUT, 33k T00 B30 437 B8 de K, 3 T
2 RIS 3N 7. 75, 14, 44mm , HR 58 3 37 U8
AT B AR e R ECH 1,13, Bl ik F R
R RS . W 4R i 3 A5 8B M 0 R A R T = [
FIHL, BB 1 4% BY  ARIE  ARALRER IX s, L

BUl, MY x5 2 RS RESEG KT 3 T0 T R

PRI 7 IR SR A B 42 | 3 4% B o A% Bt AR £k
1) X el B A ] REAE g 28 b TR 7 A W RS, S BGA BE
KRR,

wE s s, #Jf e « s A 6. 0lmm , 2
) d KA K — 11, 46mm , % Fb 81 17 /i 43 591 F B&
24.06% ,21. 07% , & M Ee KA/ 40% , il 3 i
1750 8 I SCH U, & 4 R ECH 133, % L)
TR K 11. 8% AR EARAS . A& WA «, 2 a1 7
FEIA RN PR X O T, PRI AR R T
3.2 557,65 SIS S A

55 8 ST T T M TR, I AT R G R
it T MR 2R 5,6, 7 SR i 4 3% A0 A A e
Kl 6 frs. MIE 6 al [, BRI 2,26,42m B, il
Wedz 4 2Ky M 1.26,1. 28, 1. 27 b TR B E AR
A, RS X S R AT A, A S A R A >
1. 30, £ W S 07 B BH s/, S ef I B R B
435K 11.43,10. 65, 7. 57mm, % G HIFG T4 5 F
[ 3. 06% ,10. 88% ,15. 91% , R 5% 1 {ofF ik 1 4t
0055355 A7 % B K, it T B 7 ki a0 A7 W s e



TR 45« T R A 20 ) O 3 20 £ 5 o 3 R ) 5 S T8 109

2026 No.2
o —H1th Wl
J*ﬁ%lﬁ- 0l 23 456 78
Eg / -2 =
Bj //\\ g —4 .//
o 2 § _ /?’/
=3 N
=) > 8 s /
2_/_/~ NG z-10 /
(l);/2345678m:}i/ o
Wil A 16 MLl
a x[n b zJf)

5 EfREREaEEL
Fig.5 Slope displacement change before

and after unloading

I 5, 12035 VB P DX R M BB, 00 30 38 Ak 9
N AR R BRI B R i /N, R g T T
REPRIE R Bt T 4,
3.3 954,32 HAIYETE AR o b

HIfE 7,6,5 Ha Pk T, Sk TR E
PRI T, PRI AR 4,32 IR S S FS
= RO L2 m] 0, Y % B TR 66,74,92m B,
NP4 2B 9 1.28,1.28,1.29 4b T RE&E
ARAS, PR IR R i S E A, A S A R >
1. 30, 25 Wail 52 A% WA S 0l 07 S5 e KAV A% 41
Wk 5.50,4.25, 3. 14mm, %F ) FF BT 43 50 F B
3.17%,8.02%, 10. 12% , Y 10 Ab A3 7%y [ A A% oy
TR, Ud A % T8 2 318 e T B, 3 4 e 5 0 B 4 A o
IR E 7 S i B2 7 N A L o= I el s | 2 ST
T AR T UORE DR 5 el ol H4E T 5 i A A £
5 I il TS E S AT WA I S R,
I VR DX 305 0 3k 3 D Ak 9 AR A R
FEARNT D W R RN, e R G T BE R E 12 3
R B ORI T4 4
3.4 55 1 WIS YIRS b

WKl 6a iR, AT 1 B 9 )5, i
Wt 4 RBOH 1,32, i s p 1 B e R
1.3 MYRLE b FRUEIRAS . 45 WIS A7 A% BH I s
I TEVFR IS B KL RS N 3. 43mm, XF Fb IR R OR [
12.01% ., 5 H R TOUATE, B mfH 5 2 ~ 4
G N A R B K i T RSE N R A R AT W R 1
Bof i 3 S TR BB AR IR A S As e, IR e Ak Skt T, 7S
SRR B A AR R R R 5 R BE B AN BTG K
Wi BN, e 4 R AR 1.33, b TR
ARZS, U 2 33 A2 e MR b 22 BT B4 Jin 0. 01, Bk 38 Jiti
TANEERE3 ™ HE R  ,
3.5 e T S R A W 2

Sy 688 AT AR A X ) 1 3 39 R B B R )
BUN I, O E RS S8, iR HA
i HRR ] B I ) B e 4 2USE A R AT 2 U

AT
2 4 5 6 8
0
[ S
- \\-\
£,
8 \\
X3 N
= :
“Af —— R
—— ARG
a 1%k
JiARPE
o 2 3 4 3 8
| s
—— IR
5272 ~,
R | T
& e~ .
K3 \\' N X
B —— "
4 \_/
b 2%
A
0 1 2 4 5 6 8
~
-\.\;
1 \-\
\\_
£ \-\
&3 NN
=y I
e
N —— I
6
¢ H3%
R
0 1 2 3 4 5 6 8
. -\'\:\_\
£ \\
3
X4 \
= \
s
-6 —— G
;
d $pagk
AT
1 2 4 5 6 7 8
4
U
0
£,
] ~—
S 4 \
b ~3
=6 \
" .
—=— I AT
OF ——mgE ~
12
e H5%
R )S
1 2 4 5 6 8
4
2 -
TSRy ——m
0 —— AR
£
= b
-8 \\
10 \\~
" f 6%
AT
1 2 4 5 8
4
2 b
S ST
_ 0 —— TR
£
= .
8 \\
-10 \\
12 ~
e HT%
Ee6e BRERERIBEOLKEUNIULBE

Fig. 6 Displacement of each monitoring point of

the portal slope after the tunnel completion
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