VO 22 B HURHE R 225 4 (B AR AR
J. Xi'an Univ. of Arch. & Tech. (Natural Science Edition)

Vol. 51 No. 6
Dec. 2019

5551 4255 6
2019 4F 12 A

DOI; 10. 15986/j. 1006-7930. 2019. 06. 014

KK e BEKERRESERBHRALTR
MREM, HLA, KO, BERA, HARE, £ R
Ll BB A A A L3 1000485 2. WPEA: MRD ICE S %5 Bl MR T S IR0%, TR 100044)

FE. DERILIRFE N RIRE BRI x5, MR R R AR b TN W 5250, &7 XH4%
AR E N 2R, RAR SRRy 228, N2E . fLmBE ., fL&2 . JE25 2094 J7 10 455 o BT B 6 18 i sk
S, SR IERSAI I E T IR AR E BT 2, RS ANSYS/LS-DYNA WR 80 S M), A BRI a5
Attt BRI TIRAEREN BN R TR, mEX o, TR hR RS R. BE, SRR R50 R
LERGHEATRT G, SRR AL SR AL SR AR S, BARAL IS 00 A s SR B R 0 T RR A R W OE AR W] AR 2R
BR T B2 et PR R B S B T O T

KW RANGE; Bkt HEER

hESES. TU45; 0382.2 XHktRERL: A XEHS: 1006-7930(2019)06-0865-08

Research on blasting optimization of horizontal layered

mudstone section in Zhangjiayan Tunnel

CHEN Zhenglin', PU Wenming'?, CHEN Fan', PAN Jiaqi', MA Longhao®, REN Song*
(1. Power China Road Bridge Group Co. Ltd. , Beijing 100048, China;
2. State Key Laboratory of Coal Mine Disaster Dynamics and Control, Chongqing University,
Chongqing 400044, China)

Abstract; Taking the Zhangjiayan IV mudstone section tunnel of Chongqing Jiangxi as the blasting object, according
to the geological structure and lithology of the actual project of the Zhangjiayan tunnel, the basic physical and
mechanical parameters of the mudstone were obtained based on X-ray diffraction test and laboratory mechanical
test. From the four aspects of the differential, hole spacing, aperture, and charge amount, the impact of the
blasting on the blasting effect was analyzed comprehensively. The simulation scheme of the mudstone tunnel
blasting was formulated using orthogonal test, and the dynamic analysis program was displayed with ANSYS/LS-
DYNA. The blasting parameters were optimized to obtain a blasting optimization program for a mudstone tunnel.
Through comparative analysis, an optimal blasting scheme was selected. Finally, the optimal blasting scheme is
compared with the field test results. The results show that the simulation results are basically consistent with the
test results, and the optimized blasting effect is obviously better than the original blasting effect. The research

results can be proposed in a similar tunnel to the design of targeted blasting parameters and promote their application.
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Fig. 1 Tunnel blasting hole layout
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Tab. 1 The upper excavation blasting parameters

FE o MmRAERR BEAER MmILE LN Bk LRIy At e 2 PO A 0
1 TR FL 42 1.5 5 i 452 0.6 3 1

2 ShBhHL 42 1.3 48 o 0.4 19. 2 3.5.7

3 JH AL 42 1.3 55 & 0.15 8. 25 9

4 it 108 30. 45

5 FRIZTE 46.7 m?

6 AL 2.3 4 /m?

7 BT = 0. 65 kg/m?

8 RS 88%%

9 itk R L2 m/BAEH, 2.4 m/d, 72 m/H

10 it E

30. 45 kg/F 5, 60.9 /d, 1827 kg/H
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Tab. 2 The lower excavation blasting parameters

FY o RS MILEAR MALE  MmAlE ESidin 2t pildezie ME RBEDEESON
1 —&4l 42 1.3 29 Y 32 0.3 8.7 5
2 JREATFL 42 1.3 19 45 32 0.3 5.7 3
3 it 48 14. 4
4 FFHZ T R 30. 3 m?
5 AL 1.6 4 /m’
6 & 0. 43 kg/m*
7 FIH & 8874

8 it R

9 it E

1.2 m/®PEH, 2.4 m/d, 72 m/H

14. 4 kg/SIEFR, 28.8 kg/d, 864 kg/H
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Fig. 2 Mudstone mineral composition
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Tab.3 Mudstone conventional mechanical parameters

N R y g
LSRR v e ey

A o 5 B W/GPa f1/S  /MPa
/MPa /MPa
e 57.2 2. 44 4.13 26.57 1. 64
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Fig. 3 Blasting model diagram
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Tab. 4 Rock parameters

Eqi W/ kg - m? HYERIE/GPa JRAALL BULSRJE/MPa NEE A/ Ki % 71 /MPa
ke 2 550 12. 39 0.29 3.66 26.57 1. 64
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Tab.5 Emulsion explosive parameters

MR %R WERE p/kg-m 0 R D/m - s PCJ JE 11/GPa A B R R w E,
A Ve 1 200 5 000 .62 326.42 5.8 5. 80 1. 56 0.57 2.67
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Tab. 6 Air parameters

VAR MR /kg - m G C C, Cs C, Cs AL " Lt N BE/Pa MG EBLV,
=K 1. 22 0 0 0 0.4 0.4 0 1.4 2.5E5 1.0
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Fig. 4 Numerical simulation of the original blasting forming

of grade [V mudstone tunnel
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Tab.7 Smooth blasting parameter table

- TR B A BHAME JE) 323 HR i) B JE 20 M S5 AR AH X P J 3 B s 2
38 ¥ /MPa R¥y d/cm Bk W/em d/w B/ kg - m!
il 2 =60 1.25~1.50 55~70 70~85 0.8~1.0 0.3~0.35
i 30~60 1. 50~2. 00 45~60 60~75 0.8~1.0 0. 2~0. 30
o <30 2.00~2. 50 30~50 40~60 0.5~0.8 0.07~0.15
*8 XEBBWREBIFMNIRE
Tab. 8 Smooth blasting quality evaluation standard
75 LN i 2+ Hi A ws
1 A T6 3% To % To R

2 R LMEBIZE/cm <20 <25 <25

3 RHFRIZ R /em <5 <5 <5

4 JFLFRI &/ % =90 =95 100

5 FERFLIR R/ % =80 =70 =50

6 AFEEPE /em £15

7 J RSN B /em - s <12 <8 <5
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Fig. 5 Blasting program simulation results
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Fig. 6 Surrounding rock over-excavation at different

locations of tunnel blasting
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Fig. 7 Comparison of Scheme 2 and Scheme 5 of Grade
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Tab. 9 Grade IV mudstone blasting results
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Fig. 8 Comparison of blasting results after optimization
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Tab. 10 Comparison between simulated and
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measured values of mudstone tunnel optimization
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