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Research on Construction Parameters and Scheme Optimization of
Connecting Channel of Extra-long Highway Tunnel
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Abstract;To explore the influence of different construction parameters on the excavation process of a
highway tunnel connection channel, based on the construction of an ultra-deep shaft connection channel
in a highway, the influence law of various construction parameters is analyzed by means of field
monitoring and numerical simulation. The results indicate that the stress of the surrounding rock at the top
of the tunnel face decreases rapidly after the excavation of the connecting passage, and the extreme point
of the stress reduction of the surrounding rock is located at the center of the top of the section. The stress
of surrounding rock on both sides increases rapidly, and the stress changes of surrounding rock on both
sides are unevenly distributed. For the Grade-lIl surrounding rock excavated by using the full-face
blasting method, the maximum influence range of the excavation of the tunnel face on the stratum along
the excavation direction is about 4D (D represents the excavation step distance ). The larger the
excavation step distance, the more obvious the stress concentration in the center of the tunnel face vault.
The excavation step distance should be controlled within the range of 2 ~3m. The influence range of
blasting dynamic load is affected by multiple factors. When the explosive in the borehole adopts
uncoupled charges, the blasting scheme can be optimized and the construction efficiency can be improved
by increasing the ratio of borehole diameter to charge diameter and appropriately increasing the maximum
detonation charge and using air gaps to buffer the energy generated by the explosion.
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Fig.1 The plane location of the main tunnel and

the connection channel
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Fig.2 Layout of the blast hole of the exhaust air

connection channel on the right line
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Table 1 Single-section blasting parameters of the

right line exhaust air connection channel
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Fig. 3 The layout of each test element in the test section
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Table 2 Properties of model material
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Fig.5 Stress distribution of the surrounding rocks of

the connection channel under the same working conditions

() ite TR B T g ST 0 5 A 41 248 SR 4 i b £, dn &
6 7R
14

| —=— 35 5L —— 45 L —— 5T
—e— 3EHU —— 45 RH —— S T

[ —
S N
T

Hil & N2 /1 324/ kPa

DO N s N ®
T T

234 5 6 7 89
Wi T B
E6 A%HRBEEEENAELERNTL

Fig. 6 Stress changes of surrounding rock at each

—

measurement point of the exhaust air connection

channel on the right line
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Fig.7 Variation of rock stress around the connection channel with different construction steps



54 HETHAR (10

555 &

Wei AR , PN 50 T30 s 5 3 B B, I IR
Bt 5E BRI 5 AR A AR T AR JF 2 f DY A LA
B Az TR . 2T RLE i al A,
LRI IE T2 5 AT 32 252 2ok A THES oG e R Y
SRRy T A7 A B O, HE TR O B R ) A
GUBCH WL, PRIEIK 46 8 38 T 4206 1% 42 fe
TR IHZE A I BRI 2~3m JEEN

/ \’ / \
‘:\j/ - ,\\—,,,,,,,777"7;;:;,// -
a IR b H2M B c FEIPB

B8 AREMEIMENYIFRE TR
Fig.8 Deformation of the primary lining concrete at

different stages of construction

3.2 WBOFEE TS5

SERCTLRRE B PYKO-+060 I T 34 KO 5 0
e PR 15 20 ) A S B W
SEREE 3 AR TOLEHREE R, ARG T
e (M S R o 1 T R0 1 S|
S5 3 R R 5 0 3 e < S/, B £
R 2012 2 B B2 5

R=(K/V)" -0 (1)

Ko R R BEIR 2% 4 A VE S (m) s Q W HEEY
ik SRR 2 A R O 25
(k) s V BRI B A ML 4 o VT A e/
0 1K oy S HRE A R S M B A
5 BRI SERA R T B R

o R4 3052 2 B 1 A 5 T
B 5 B2 R R B SR SR B
R ey e
TR R ) A T B R S R T
MRS S50 3 3 B

VELOCITY VELOCITY
TOTAL T.cm/sec TOTAL T,cm/sec
o 2.930 03e+000 4312 4964000
012,685 86eH00 0% 3053 11e000
010 2441 69e+000 010 3393 T4e+000
0505 2197 5267000 025, 3234 3624000
0.6% 1.953 35¢+000 S0 2 37.! 99e+000
0.6, 1709 184000 0anp 2515 62¢4000
050 1465 024000 op 2136 244000
Lloe 11220 85¢+000 oG, 11796 87¢+000
Lgoe 9766 77e-001 % 14'3; >057(:21
3% Soe-001 %6715 o1
o, 4883 39¢-001 0% 187 7467001
85.5% 3360 doe 007 OLI% o1 330-007
3.260 62¢-007 33

a Ll

b TH2
B9 FEISRTEGEERZ# R AR E
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Table 3 Blasting parameters for different

operating conditions
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