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Numerical simulation and analysis of the influence of blasting vibration

in the tunnel crossing under a temple
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(1. China Railway Construction Bridge Engineering Bureau Group Co. Ltd, Tianjin 300300, China;
2. Shaanxi Key Laboratory of Geotechnical and Underground Space Engineering, Xi'an Univ. of Arch. & Tech. ,
Xi'an 710055, China)

Abstract; Reasonable blasting design plan is the key to control vibration hazard in tunnel drilling and blasting
construction adjacent to existing buildings ( structures). Aiming at the drilling and blasting construction
characteristics of the Xindali Si large-section tunnel underneath the temple section of the Shanghehang Railway, a
blasting plan for the upper steps, combined with the Sadowski seismic wave attenuation empirical formula, is
proposed. The vibration impact of the proposed plan is evaluated by numerical simulation method, and the
rationality and feasibility of the blasting plan of the under-crossing section are judged. Tracking the blasting
vibration monitoring during construction and the comparative analysis with the numerical simulation results show
that the vertical vibration velocity time history curve of the simulated monitoring point is basically consistent with
the measured vibration influence law, and the location, time and appearance of the vibration wave crests and
troughs. The frequency is consistent with the actual measurement; the measured value of the vibration velocity of
the neighboring temple caused by the step method zone blasting scheme recommended by the numerical simulation
analysis is 1. 95 ecm/s, which is less than the required 2.0 cm/s control standard, so the numerical simulation
method used in the design stage can effectively guide the design and evaluation of the controlled blasting plan,
reduce the number of blasting tests, improve the efficiency of drilling and blasting, and ensure the safe construction
of the Xindalisi large-section tunnel underneath the temple and the safety of adjacent buildings. It is the technical

support that was provided for tunnel blasting construction plan.
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Fig. 2 Blasting data least squares regression curve

(2)BhfLAnE 2y & it

AT ORAIE B SE B A S S B 52 9IR 3 5 e 7
ZRAWHEZN, ALERMT GHELBEMNEE,
F2E G T 10 8 U 0 R P e K B A &
TEA T LR B T, et Aab v B R AL,
199 5% M 7 I HE B A RE I, AR IR M R N 0 A
RSB B LB RN, 7R A 2 fL 6 A b SR A )
B ke 24 ) A B IE A, BB A L A X [ S Y 45
Uite . EERHESLA BRI mIE 3 BoR, L
LRI oy KR R 2 2 80k, ol Ak 1 A

3 LEMIT. I9REAGERE

Fig. 3 Schematic diagram of the arrangement of blast

holes in the upper steps [ and ]I

®1 LHE ] 2XNRHSER

Tab. 1 zone | blasting excavation parameter table
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Tab.2 Zone ][ blasting excavation parameters table

HE J HR L3 LR el HEr
Bl A /m ik /kg i /ke
1 i 3 FL 5 1. 30 0. 45 1. 80
3 Wt FL 1 1. 30 0.45 1. 80
5 it 7L 4 1.30 0.45 1. 80
7 Pa 5L 6 1. 20 0.45 2.70
9 v B8 FL 10 1. 20 0.28 2.80
11 JE A1 FL 9 1. 20 0. 30 2.70
13 AR AL 9 1. 20 0. 30 2.70

&t 47 16. 30

HE S HR o FLIR B HBEL
B pit] /m 2yt /keg 255 /ke
1 L e 4 1. 30 0. 45 1. 80
3 sl 4 1. 30 0. 45 1. 80
5 Sl 9 1. 20 0. 30 2.70
7 i FL 9 1. 20 0. 30 2.70
9 i WL 6 1. 20 0. 45 2.70
11 AR AL 10 1. 20 0. 28 2. 80
13 IGEEDD 18 1. 20 0. 30 5.40
&it 60 19. 90
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Fig. 5 Schematic diagram of tunnel section
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Tab.3 Numerical model parameter table

2 R y/kN « m™* E/GPa © ¢/kPa @/° K,
gl =i 26. 00 28. 500 0. 30 75.0 25.0 0. 50
AN THERR 4 18. 00 0. 002 0.25 15.0 36.0 0. 50
s XA YR 20. 00 0.130 0. 28 60. 0 40.0 0.50
55 XA P 25. 00 0. 600 0.35 80. 0 45.0 0. 50
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Tab.4 Zone ]| , 1 blasting equivalent load and action time

SK B PRI JHERE  EIEEE
/MPa /ms /ms
1 7. 150 0. 264 1.292
3 4. 140 0. 264 1.292
5 3.530 0. 259 1.176
rIX 1 7 4. 420 0. 259 1.176
9 5. 110 0. 264 1.292
11 3.970 0.258 1.158
13 5. 467 0. 259 1.176
1 2.210 0. 264 1.292
3 2. 770 0. 264 1.292
5 1. 740 0. 264 1.292
aarall 7 3. 580 0. 264 1.292
9 4. 470 0. 258 1. 158
11 2. 920 0. 259 1.176
13 4. 560 0. 259 1.176
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Fig. 10 Layout of blasting vibration monitoring points
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