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Study on Blasting Construction of Highway Tunnel Across

Railway Tunnel at Close Distance

YANG Xingbao
(CCCC Road Bridge North China Engineering Co. , Lid. , Beijing 101102, China)

Abstract; Taking the Daluquan No. 1 Tunnel of TJ2 section in the Chengde to Pinggu District, Beijing

section of the Capital Ring Expressway as an example, the influence of blasting construction of the new

highway tunnel on the existing high-speed railway tunnel is studied, and the micro-vibration

comprehensive control blasting technology of the new tunnel arch smooth blasting and wall pre-splitting

blasting, and blasting vibration control measures are introduced. The research results show that the

displacement and stress changes of the main structure and track structure of the existing Ping’ anpu

Tunnel caused by the construction of Daluquan No. 1 Tunnel mainly occur in the construction period near

the intersection of the two tunnels, and the deformation and stress of the main structure and track

structure of the Ping’ anpu Tunnel are within the safe range.
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Fig.1 Location relationship between Daluquan Tunnel

and Ping’ anpu Tunnel
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Table 1 Physical and mechanical parameters of materials
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Fig.4 Vertical displacement of

Ping’ anpu Tunnel (unit:m)
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Fig. 5 Displacement of track structure (unit:m)

a T3

c MET.2PS

e MiT.2B7

g M9

i HET2P11

1.090e+001
3.041e+000
—4.813e+000
—1.267e+001
—2.052e+001

—8.336e+001

1.485e+002

—1.045e+002
—1.466e+002

-273 1e+002
—3.153e+002
—3.574e+002

2.597e+002

—6.590e+001
—1.202e+002

—3.373e+002
—3.915e+002

2.896e+002

~9.598e+001
—1.602e+002

—4:173e+002
—4.816e+002

2.814e+002

—3.184e+002
—3.851e+002
—4.517e+002
—5.184e+002

v

b HET.2P4

d HETb6

f TS

—3.471e+001

—1.386e+002

6.918e+001
4.321e+001
1.724e+001
—8.736e+000
—1.646e+002

—2.425e+002

2.142e+002
1.653e+002

—3.036e+001
—7.928e+001

~2.749e+002
—3.239e+002
—3.728e+002

2.869e+002

~3.800e+002
—4.407e+002

2.813e+002

~1.136e+002
—1.794e+002

—4.427e+002
—5.085e+002

h #2510

2.824e+002

—3.188e+002
—3.856e+002
—4.523e+002
—5.191e+002

j T2

6 TRERBENZE(HAL:kPa)
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Table 2 Blasting parameters of grade III surrounding rock

i JfL AR L ALK, BEEREE, K/ Rtjm/ Gikcviev4
SRR 52 A m m m kg A~
1 4 0.6 0.2 0.4 1.6 4
TR fL 2 4 2.3 0.2 2.1 8.4 4
3 4 3.1 0.2 2.9 11.6 4
4 9 2.8 1.4 1.4 12.6 9
5 11 2.8 1.4 1.4 15.4 11
L& AL 6 14 2.8 1.4 1.4 19.6 14
7 16 2.8 1.4 1.4 22.4 16
8 19 2.8 1.4 1.4 26.6 19
9 21 2.8 1.4 1.4 29.4 21
L 10 50 2.8 2.0 0.8 40.0 50
AL 11 23 2.8 1.4 1.4 32.2 23
L 1 16 3.5 1.7 1.8 28.8 16
Tam 2 16 3.5 1.7 1.8 28.8 16
JAhfL 3 10 3.5 1.7 1.8 18.0 10
AL 4 23 3.5 1.7 1.8 41. 4 23
*3 NEBEEBRBRHSH
Table 3 Blasting parameters of grade IV surrounding rock
. J1fL Fted L AL, BUEEREE, BB/ B2t/ FHERR
Hfin A 53 A~ m m m kg A~
1 4 1.1 0.2 0.9 3.6 4
THRESL 2 4 1.5 0.2 1.3 5.2 4
3 4 2.1 0.2 1.9 7.6 4
4 9 1.9 1.0 0.9 8.1 9
5 11 1.9 1.0 0.9 9.9 11
Ay WAL 6 14 1.9 1.0 0.9 12.6 14
7 16 1.9 1.0 0.9 14.4 16
8 19 1.9 1.0 0.9 17.1 19
9 21 1.9 1.0 0.9 18.9 21
JaifL 10 50 1.9 1.5 0.4 20.0 50
ik 11 23 1.9 1.0 0.9 20.7 23
- 1 16 1.9 1.0 0.9 14.4 16
L 2 16 1.9 1.0 0.9 14. 4 16
JaifL 3 10 1.9 1.5 0.4 4.0 10
AL 4 23 1.9 1.0 0.9 20.7 23
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Fig.7 Process of drilling and blasting construction
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Table 4 Blasting parameters of grade V surrounding rock

oy iETR AR L ALK, sEKE, RAKE/ R/ CiEviev4
ZFR ity A m m m kg A
AL 1 4 1.6 1.0 0.6 2.4 4
2 4 1.2 1.0 0.2 0.8 4
p— 3 4 1.2 1.0 0.2 0.8 4
Ay 4 4 1.2 1.0 0.2 0.8 4
5 10 1.2 1.0 0.2 2.0 10
JaihFL 6 37 1.2 1.1 0.1 3.7 37
AL 7 18 1.2 1.1 0.1 1.8 18
1 13 1.2 0.9 0.3 3.9 13
2 14 1.2 0.9 0.3 4.2 14
AL 3 15 1.2 0.9 0.3 4.5 15
45 4 15 1.2 0.9 0.3 4.5 15
5 16 1.2 0.9 0.3 4.8 16
6 16 1.2 0.9 0.3 4.8 16
JEFL 7 28 1.2 1.1 0.1 2.8 28
AL 8 24 1.2 0.9 0.3 7.2 24
1 13 1.2 0.9 0.3 3.9 13
L 2 14 1.2 0.9 0.3 4.2 14
Fan 3 15 1.2 0.9 0.3 4.5 15
4 15 1.2 0.9 0.3 4.5 15
JEhfL 5 28 1.2 1.1 0.1 2.8 28
AL 6 24 1.2 0.9 0.3 7.2 24
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Table 5 Blasting vibration control parameters
AT R T i R 5/ PR HE M

1 = L bzl ) o s Z B/
i‘,",ﬁ ;'iﬁ L T AR Yy HE R/ ﬁﬁ%*j‘

» - MPa mm mm mm (kg - m™)
SG g 30~60 450~650 600~ 800 0.7~1.0 — 0.20~0. 30
5303 e <30 300~ 500 450~650 0.5~0.8 — 0.07~0.12
iz TR 30~60 400~450 — — 400 0.20~0.25
P37 L€ <30 350~400 — — 300 0.07~0.12
WELmZ R 30~60 400~450 500 ~ 600 0.8~1.0 0.10~0. 15
St Lo <30 400~450 500~ 600 0.7~0.9 350 0.07~0.12
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