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A Blasting Experience in a Shallow Tunnel Section Overlain by
Residential Structures

Yeon—Ho Won, Choo—Won Kang and Joung—In Kim
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Abstract This study, to reduce a ground vibration damage of the structures in an area adjacent to housing structures
located closely above the tunnel section, is the ground vibration reduction instance of a tunnel blasting selectively
applied the ground vibration-controlled blasting method (delay time applied blasting method, large center hole cut
method, Line Drilling method, etc) with an originally planned blasting method connected, but with it's workability
and economic efficiency is satisfactory, so, the results says the ground vibration-controlled blasting method on a
similar condition is very effective, even if the applicability is depend on the blasting method and ground condition

Key words Blasting method, Delay time applied blasting method, Large center hole cut method
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Fig. 1. General view of the surroundings.

Fig 2. The distance between a tunnel and a structure for

safety.
Table 1. Blasting condition
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Fig. 3. The regression analysis of a upper half section.
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Fig. 4. The regression analysis of a down half section.
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Table 2. A charge volume per delay time by

1 3 Pk

(2) 32 urn|.x|_g

() W B

@ 7 HelsdT} B AR 9] Fho

the interval of a upper half section

293} wet BT

Charge per Weights (Kg/Delays) - 0.3cm/sec 7|54

& o]4A(m) Vg, = 278.293( ,\2/%)*’-607(1}%3) Vs, = 377294(%)’]”(%%{%) H 1
10 0.020
20 0.081
30 0.182
40 0.324
50
60
Table 3. A charge volume per delay time by the interval of a down half section
i - HES
Zol} wor 2AZY Charge per Weights (Kg/Delays) - 0.3cm/sec 7]5A]
Az o FAYM) | Vi = 115771 V%,)*W(x}%%) Vs, = 139,625 ﬁ—VV"“‘(ﬁ%&) B 3
10 0.051
20 0.203
30 0.456
40 0.811
50
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Table 4. An excavated length according to a charge volume per delay time
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Table 5. An excavating-method compounding classification by step at a upper section of a tunnel
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€

TYPE
A-1-TYPE
2-2-TYPE
A-3-TYPE
AF-4-TYPE
AF-5-TYPE
A-6-TYPE
A-7-TYPE
A-8-TYPE
AF-9-TYPE

-10-TYPE
-11-TYPE
-12-TYPE
Ar-13-TYPE
A-14-TYPE
-15-TYPE

AF-16-TYPE
-17-TYPE

A
F
).
}
}

Table 6. An excavating-method compounding classification by step at a down section of a tunnel

TYPE
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[e)

(0.8m)
(1.2m)

32.0m B2

1-2-TYPE

5}-3-TYPE

31-4-TYPE

#-5-TYPE
H| 1

&-1-TYPE
3|
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Table 7. An investigation on the shortest distance within a permission level of an expected ground vibration at the upper

half section of a tunnel

/xl-%lE A 71(_]'5

N o774 e B SERE s
A-1-TYPE 45 3.296 AF10-TYPE 41 0.287
AL 2-TYPE 50 0.297 A-11-TYPE 49 0.297
A1-3-TYPE 61 0.299 AF-12-TYPE 57 0.294
A4 TYPE 71 0.295
AL-5-TYPE 41 0.295 AF-14-TYPE 38
A-6-TYPE 45 0.299 A+15-TYPE 46
ALT7-TYPE 56 0.291 2E16-TYPE 53
AH-8-TYPE 64 0.296
AF9.TYPE 37 0.291

Table 8. An investigation on the shortest distance within a permission level of an expected ground vibration at the down

half section of a tunnel

e SEEE e o o147 Tene
3}-1-TYPE 33 0.296 3}-4-TYPE 46 0.294
8}-2-TYPE 37 0.287 3}-5-TYPE 50 0.297
3}-3-TYPE 42 0.291




o
2
fob

Table 9. A sclection of an appropriate blasting method
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by blasting section at the upper half section of a tunnel

AR
" AAA —
T8 A4l pALEIA= TYPE wilo) e A% +H W8
ok FARAA)
- SR T A ()
~ - Al - -
43K 070~063 | PD-6 | 0375kg |A-13 TYPE| PD-6BH 7m +LineDrilling* 2 117 % 4(0.8m)
- b IR A A (45
—~ — A - :
43K 063~060 | PD-6 | 0375kg |4-17 TYPE| PD-6AH 3m +LineDrilling(2 %)+ 2 42 2(0.8m)
- Thebd s A A o A (4-8)
—~ - Ah - Z
43K 060~038 | PD-3 | 0375kg |4-17 TYPE| PD-3AH 22m +LineDrilling(2 8+ 2242 2(0.$m)
- TR A A (38)
—~ - Ab - -
43K 038~031 | PD-3 0.375kg | A-13 TYPE| PD-3BH 7m +LineDrilling + 2 21 % (0.8m)
- Tt A R AT A (35)
—~ - Ak - -
43K 031~028 | PD-3 0.5kg .14 TYPE| PD-3CH 3m LineDrilling+2 112 (1 0m)
- ThE S A AR A 7 A (3E)
—~ _ Ab. - -
43K 028~015 | PD-3 0.375kg |A-13 TYPE| PD-3BH 13m +LineDrilling+ 2 1142 4(0.8m)
- A A A Y A4
—_~ - Ak - ~
43K 015~000 | PD-3 0.375kg | A-17 TYPE| PD-3AH 15m +LineDrilling(2%)+ 2 A% 2(0.8m)
- ot A AH A Y A (48
—~ _ Al - -
43K 000~42K 985| PD-2 | 0375kg |4-17 TYPE| PD-2AH 15m LineDrilling(2 2)+2 A% 2 2(0.8m)
- opehd A R A T A (35
~ = A} - -
42K 985~979 | PD-2 | 0375kg |A-13 TYPE| PD-2BH 6m +LineDrilling+ 2 2145 4(0.8m)
- et A A Y LB (GE)
~ _ AR - -
42K 979~966 | PD-2 0.5kg ‘.14 TYPE| PD-2CH 13m +LineDrilling# 2 214 % (1 0m)
- oA A A GE)
—~ n Ak - -
42K 966~957 | PD-2 0.75kg | 415 TYPE| PD-2DH 9m +LineDrilling+2 2152 4(1 2m)
> P A A A Y A (G )
—~ _ Al - -
42K 957~923 | PD-2 1.0kg }-16 TYPE| PD-2EH 34m +LineDrilling+ 2 213241 5m)
- YA T B 22T,
42K 923~ PD-2 1.25kg PD2 PD2 - Za%m
Table 10. A selection of an appropriate blasting method by blasting section at the upper half section of a tunnel
A A
o A7) R . .
T8 ol Pl Ies TYPE R A% = W
zorek HAEAAA
43K 070~066 | PD-6 0.5kg &-2 TYPE | PD-6BL 4m - ohehdb et A A2 2 25 42(1.0m)
43K 066060 | PD-6 0.375kg | 31 TYPE | PD-6AL 6m - PR A 22 2V 2542(0.8m)
43K 060~035 | PD-3 0.375kg | 81 TYPE | PD-3AL 25m | - PR A AR A S 2(0.8m)
43K 035~027 | PD-3 0.5kg 3-2 TYPE | PD-3BL 8m - Chbd A 2+ 2 55 25(1.0m)
43K 027~000 | PD-3 0.375kg | 3}-1 TYPE | PD-3AL 27m | - G A 2 A A A(0.8m)
43K 000~42K 986| PD-2 0.375kg | 81 TYPE | PD-2AL l4m | -« ok a2 2085 4(0.8m)
42K 986~976 | PD-2 0.5kg 32 TYPE | PD-2BL 10m | - ChePoh A a2 R A A (1.0m)
42K 976~969 | PD-2 0.75kg | 33 TYPE | PD-2CL m |+ ORISR R AR E A(1.2m)
42K 969~963 | PD-2 1.0kg 3}-4 TYPE | PD-2DL 6m AT A| A2 Ak A(1.5m)
42K 963~923 | PD-2 125kg | -5 TYPE | PD-2EL 40m | - I ARHE R 2m
42K 923~ PD-2 1.25kg PD2 PD2 - - YA EHID ) RE7T 277 2m
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Fig. 5. The blasting pattern by a blasting section at the upper half section of a tunnel (a cross-section).
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Fig. 6. The blasting pattern by a blasting section at the down half section of a tunmel (a cross-section).
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