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Study on Hydraulic Blasting Technology of Tuanshan Tunnel
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Abstract; During tunnel blasting construction, conventional blasting methods have low explosive utilization rate,
produce more dust and cause great environmental pollution. In order to improve these shortcomings , taking the Tuanshan
Tunnel blasting construction as the background,a hydraulic blasting scheme is adopted. The tunnel is excavated by a
single side heading method ,and the blasting scheme is designed,in which the blast hole diameter is 42 mm. The single
wedge cutting is adopted. The distance between peripheral holes is 40 cm and the resistance line distance is 50 cm. The
distance between auxiliary holes is 100 ~ 120 ¢cm,and the resistance line distance is 80 ~ 100 cm. The distance of holes
on the tunnel floor is 60 ~70 c¢m,and the resistance line distance is 50 ~60 cm. The smooth surface blasting is adopted
for the periphery,the smooth blasting controlled by microseismic is adopted for unfavorable geology and shallow buried
sections,,and the settlement and horizontal convergence of tunnel vault are monitored after blasting. Compared with con-
ventional blasting, the results show that hydraulic blasting can increase the energy utilization rate of explosives,enhance
the blasting effect,shorten the construction time,increase economic benefits ,reduce dust,and protect the environment.
The monitoring results show that the hydraulic blasting has less damage to the surrounding rock mass of the tunnel,
which can better maintain the stability and ensure the safety of subsequent construction.

Key words: tunnel blasting; water pressure blasting; blasting design; tunnel monitoring
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*1 BESRMUEHER
Table 1 Delay schedule for each section of detonator
B 1 3 5 7 9 10 11 12 13
FERT/ ms 0 50 110 200 310 380 460 550 650
R2 RARBMBIEHEXR

Table 2 Charge coefficient and single hole charge quantity

EA ORKJE/m RARE WREREAE/ (kg - mTh) MK kg B2 ke
YOrEIR 1.68 0.60 0.78 0.80
HBNIR  1.40 0.50 0.78 0.55
JAIR 1.40 0.15~0.2 0.20
AR MR 1.50 0.55 0.78 0.60
=3 ZEMEARELTSLEERESHILITR
Table 3 Design of smooth blasting parameters for the upper left part of excavation by three bench method
g W R R . Ry B W JfL
WY ma am owem VT g ke B% EKd/m

1 1 THREHR 1.6 8 0. 80 6.40 16 12.8

2 3 B R 1.4 12 0.55 6.60 12 16.8

3 5 HHBIR 1.4 5 0.55 2.75 5 7.0

4 7 IR 1.4 12 0.55 6.60 12 16.8

%k 5 9 S BhER 1.4 0.55 4.40 11.2

6 10 HHBIIR 1.4 0.55 4.40 11.2

7 11 JEh R 1.4 45 0.20 9.00 45 63.0

8 12 AR IR 1.5 8 0. 60 4.80 8 12.0

9 13 JREAR R 1.5 7 0.60 4.20 7 10.5

&t 113 49.15 145 161.3

FEAETTEARIE

(1) AR :48. 08 m” 5 (2) BT AEIVER :1.26 m; (3) iy 1k :60. 58 m’ 5 (4) MIHREL: 113 4~; (5) 4L
BAEAKHE:161.3 m; (6) B2 1549, 15 kg (7) T8 145 5 (8) HUBNARAL:2. 35 4~/m® 5 (9) LR &t -

2.66 m/m’; (10) &2y ht:0. 81 kg/m’ ; (11) BAALIAR

N IR :2.39 &/m’ ; (12) BUHEFLFIHIZR :90% .
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Table 4 Design of smooth blasting parameters for the lower left part of excavation by three bench method

W MW R Bl wE el

2N H s

WS mn am o owem PO e ke /% EKd/m
1 1 i BHR 1.4 0.55 4.40 8 11.2
2 3 SR 1.4 7 0.55 3.85 7 9.8
3 5 AR 1.4 8 0.55 4.40 8 11.2

AT -
4 7 JE R 1.4 19 0.20 3.80 19 26.6
5 9 JRAR R 1.5 7 0. 60 4.20 7 10.5
6 10 AR R 1.5 0.60 4.20 7 10.5

s 56 24.85 66 79.8
FEA G AT

(1) BT A :34.76 m* 5 (2) BUHGAEFRER 1. 26 m; (3) By it :43. 80 m’ 5 (4) JHRAL:56 45 (5) HiL
BIEKAE:79.8 m; (6) B2 HE:24. 85 kg (7) T HL:66 5 (8) HLAHHRAL: 1. 61 /m’; (9) LA AR &t -
1.82 m/m’; (10) b2t 0. 57 kg/m’ 5 (11) BAATPR BV B Ik 1. 51 J%/m’ 5 (12) A LA T4 :90% .

RS ZEAMEFEE LB EERBSHRITR

Table 5 Design of smooth blasting parameters for the upper right part of excavation by three bench method

T 2 B wE il

WY ma o wm O g ke B/% iDkd/m
1 1 TG IR 1.6 8 0.80 6.40 16 12.8
2 3 B 1.4 12 0.55 6.60 12 16.8
3 5 S BhER 1.4 5 0.55 2.75 5 7.0
4 7 S B AR 1.4 0.55 4.95 9 12.6
fik 5 8 R 1.4 0.55 4.40 8 11.2
6 9 S BhER 1.4 11 0.55 6.05 11 15.4
7 10 B AR 1.4 11 0.55 6.05 11 15.4
8 11 JEH R 1.4 38 0.20 7.60 38 53.2
9 12 JEAR R 1.5 6 0.60 3.60 6 9.0
10 13 JREAR R 1.5 6 0.60 3.60 6 9.0
A1t 114 52.00 146 162.4
FHEETE AT

(1) WTERL:53. 31 m* 5 (2) BT RAEFRIER ;1. 26 m; (3) BB 5 it :67. 17m’ 5 (4) HLHREL: 114 4~ (5) 4
FLAE K 5 :162. 4 m; (6) B%E2G .52 kg; (7) T4 I 1146 &5 (8) HUARIREL:2. 14 4~/m?; (9) HoARIR &
2.42 m/m’ 5 (10) H 42420, 77 kg/m™ s (1) BARLARFEE A A :2. 17 K/m’ s (12) BUHALF T :90% .

R6 —EMEFEATHIAAERSHILTR

Table 6 Design of smooth blasting parameters for the lower right part of excavation by three bench method

FE ARl w2 B WE il

i SDANS 23 R %4

B TR REE/m HW/kg  Zim/kg B/K S EAE/m
1 1 S PR 1.4 6 0.55 3.30 6 8.4
2 3 LB 1.4 6 0.55 3.30 6 8.4
3 5 4 B R 1.4 6 0.55 3.30 6 8.4
wr 4 7 JH R 1.4 8 0.20 1.60 8 11.2
5 9 JEAR R 1.5 6 0.60 3.60 6 9.0
6 10 JEEAR R 1.5 6 0.60 3.60 6 9.0
At 38 18.70 44 54.4
FEETE AT

(1) WP AR :27. 54 m® 5 (2) BH-EEEFAHER . 1.26 m; (3) 48075 :34.70 m’; (4) MIHR %38 1>; (5) 4
FLEIEA A 54,4 m; (6) MBEZG R 18.7 ke; (7) AR 44 K5 (8) LLANIR K. 1.38 4~/m”; (9) FLAHHR &
1.57 m/m’ ; (10) HeE 244 .0. 54 ke/m’ 5 (11) BALABIE 400 1. 27 K/m’ 5 (12) B AL % .90% .
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Table 7 Summary of main economic and technical indicators

hac] i H E<¥iva Kk KT HT HE AW E
1 VARG [NTE A m? 48.08 34.76  53.31 27.54 163.69
2 G ER m 1.26 1.26 1.26 1.26 1.26
3 BEIRN A T m’ 60.58  43.80  67.17 34.70 206. 25
4 IR 28 A~ 113 56 114 38 321
5 L BE K B m 161.3 79.8 162. 4 54.4 457.9
6 HE N K 145 66 146 44 401
7 Y2 i kg 49.15  24.85  52.00 18.70 144.70
8 b4k TR £ A/m? 2.35 1.61 2.14 1.38 1.96
9 LU TR & m/m’ 2.66 1.82 2.42 1.57 2.22
10 e 2y kg/m’ 0.81 0.57 0.77 0.54 0.70
11 MAABRESHE  &/m’ 2.39 1.51 2.17 1.27 1.94
12 - HR A =R % 90 90 90 90 90

(a) 72 LA L W v A R A L 1

(a) Upper left and upper right section blast hole layout

25
-
| /82
130
(b) AL ERE (c) Z& T 045 W T L IR A 8 P
(b) Cut hole layout (c) Layout of left lower and right lower section blasthole
B2 BBE YA (B em)
Fig. 2 Blasting design for excavation with one side heading method ( unit;cm)
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Fig. 4 Process flow chart of water pressure blasting
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Fig. 5 KPS-60 water bag automatic packaging machine
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Fig. 7 Effect picture after water pressure blasting
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