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Application of Smooth blasting of Water Cushioning and
Sealing Technology in Tunnel No. 1

LI Ji-ye' ,ZHANG Jian-xing',HE Xing-gui’
(1. The Fourth Engineering Co Ltd of CCCC First Highway Engineering Co Ltd , Nanning 530003, China;
2. Guizhou Xianlian Blasting Engineer Limited Co Ltd, Guiyang 550002, China)

Abstract: In order to solve the problems of poor blasting effect, over-excavation and unstable surrounding rock
during the excavation of Longna No. 1 tunnel, The parameter optimization experiment is carried out by using the
smooth blasting of water cushioning and sealing technology. The experimental results show that when the height of
the bottom water bag is between 10cm~25c¢m, the height of the top water bag is between 20cm~35¢m, and the total
height of the water bag is between 30cm~70cm, with the increase of the height of the bottom water bag and the total
height of the water bag, the ratio of the half hole is gradually reduced, the utilization rate of the hole is reduced, the
blasting block degree is increasing, and the ventilation time increases with the increase of the total water bag
height. After large, decrease. By optimizing the experimental results (the height of the bottom water bag is 15¢m),
the height of the top water bag is 25cm) , the ratio of the half hole is increased by 8. 7%, the average utilization rate
of the hole is increased by 10. 1%, the ventilation time is reduced by 8. 4min, the scale is increased by 0. 32m,
and the maximum block degree of blasting is reduced by 8cm. This technique is applied to Tunnel No. 1 of Long
Na. It has achieved good results and can provide reference for other similar projects.

Key words: tunneling; smooth blasting of water cushioning and sealing; Parameter optimization; The heigh of

water bag
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Fig. 1  Post blasting effect of conventional smooth blasting
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Fig. 2 Full section hole design drawing of tunnel (unit:cm)
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Table 1 Drilling and blasting parameters of tunnel section
X I R N WRRREE, B RBU  ZEEA ALz AibEssy
Ediv Bt . - " T
ZFR (m) (%) (mm) 7/(kg) (kg)
Fa IR 8 1.8 80 32 1. 05 8.40 MS-1
EEAL IS 8 2.7 80 32 1.65 13.20 MS-1
i R IR 9 2.5 70 32 1.35 8. 10 MS-3
k- \
N J R 13 2.5 70 32 1.35 17.55 MS-5
W .
i A EhIR 20 2.5 60 32 1.2 24.00 MS-5
Ji R 37 2.5 40 25 0.6 22.20 MS-7
JECHR AR 12 2.5 70 32 1.35 16.20 MS-9
it 107 109. 65
Ha IR 8 2.5 70 32 1.35 10. 80 MS-1
eI 8 2.5 70 32 1.35 10. 80 MS-3
¥ i R 8 2.5 70 32 1.35 10. 80 MS-5
) PR 8 2.5 70 32 1.35 10. 80 MS-5
W .
e B IR 12 2.5 70 32 1.35 16.20 MS-7
JE 1 HR 12 2.5 40 25 0.6 7.20 MS-5
JECHR R 17 2.5 70 32 1.35 22.95 MS-7
I 73 89. 55
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Fig. 4 A schematic diagram of the structure of the
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Fig. 5 The relationship between the total height of water bag
and the change of the half hole rate
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Fig. 6 The relationship between the total height of water

bag and the utilization ratio of the gun hole
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Table 2 Experimental parameters and results of the smooth blasting of water cushioning and sealing

EHAKASES  THEOKASES WAL F- A ‘
L i B T A STR 7 WA min R /m B em
J& hl/em J& h2/em 2 /%
1 10 20 94.2 92.3 19.2 2.32 25
2 10 25 93.8 90.5 17.8 2.29 26
3 10 30 93.1 91.2 16.7 2.30 25
4 10 35 92.6 90. 6 15.8 2.27 24
5 15 20 93.5 90. 2 21.3 2.26 26
6 15 25 92.9 89.5 18.9 2.25 27
7 15 30 92.2 89.1 17.1 2.27 26
8 15 35 91.5 88.6 16. 4 2.24 25
9 20 20 92.3 88.7 18.9 2.21 28
10 20 25 91.8 88.2 16. 8 2.20 27
11 20 30 91.4 87.6 15.9 2. 15 29
12 20 35 91.1 86.9 15.4 2.09 27
13 25 20 92.4 86. 4 18.2 2.11 29
14 25 25 91.7 85.9 16. 1 2.02 28
15 25 30 91.1 85.2 15.5 1.99 29
16 25 35 90. 1 84.9 15.2 1.96 30
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bag and the change of ventilation time
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Fig. 9 The relationship between the total height of water

bag and the change of the size of the water bag
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Table 3 The effect parameters of conventional smooth blasting and the smooth blasting of water

cushioning and sealing blasting
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