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A Study on the Effect of the Stemming Hole medium to the Blasting Separation

Distance of Structure

Hee-Seop Kang', Jung-Gyu Jeongz, Myung-Seok Bang3

Abstract: Because of urbanization, Industrialization and expansion of transportation network, blasting works are recently increasing in construction
field. The blasting work influences environmental effects to residents and the safety of facilities around the working place, so the development of blasting
technology is needed to reduce the damage to residents. The blasting mechanism in the hole was studied and tested in the blasting sites by the difference
of diameter between explosives and drilling hole, which is named by the decoupling effect. This effect was tested by changing the medium between

explosives and hole wall in three working sites(railway, highway and industrial complex). The vibration velocity of blasting was recorded and vibration
equations were produced by regression analyses. Finally, the structure separation distance was derived using these equations. The testing results show

that the specific gravity of medium is larger, the separation distance is smaller and the duration time of blasting is shorter in case of large specific gravity
of medium, so the vibration effect stops more fastly in the water compared with the air.

Keywords: Test blasting, Stemming hole medium, Separation distance, Vibration velocity, Predicted vibration velocity equation
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otk BdAew A&kl e FHAEZAe] 75
Table 1(Sonetal., 2013)3} 231 o] = FH O] 7 EFEAE 7]
%22 3ta o, I E S (Ministry of LI&T, 2006)2] 7]
Fol EH 7h(4, |, WA 5)2 0.1 emy/sec, 114, w3,
FAFFE] APIE-L2-0.2 env/sec, 8, O[HE 73-9-01i=0.3~0.5 cnv/sec,
7= 1.0 en/sec, ATZAZE DS B 3482 1.0~-5.0 env/sec

Table 1 Domestic Allowable Standards of Ground Vibration

Regulation Criteria According to Vibration Velocity

. [cm/sec]
Classification Allowabl
. oy owable
Kind of Building Standards
Cultural Assets 0.2
Building with Fault or Crack 0.5
Seoul Metro No Faulty Building with Crack 1.0
Industrial Concrete Building w/o a 1.04.0
Plastered Wall o
Domestic Animals 0.09
Cultural Assets, Vibration Sensitive 02
Facility ’
LH House, Apartment 0.5
Shopping Mall 1.0
Reinforced Concrete Structure 1.0~4.0
Domestic Animals 0.1
Remains, Cultural Assets, Computer 02
Facility ’
Ministry of
LI&T House, Apartment 0.3~0.5
Shopping Mall 1.0
Reinforced Concrete Building &
1.0~5.0
Factory
Cultural Assets 0.2
. House, Apartment 0.5
Ministry of .
E&L Shopping Mall(No Crack) 1.0
Reinforced Concrete Building & 1.04.0
Shopping Mall o

Table 2 Separation Distance regarding to the Vibration Regulation
Standards in General Blasting Method

E 587 XS AskaL Tk -85 F(Ministry of E&L, 2012)

of| A= a7t 1A FEE gk A&l B &3-S st

7] &l AE71Z A 9] 3-8 A& F3A = 0.2 em/sec,

FE I olFEE 0.5 em/sec, H7F= 1.0 cm/sec A F47

E g 2 A47=1.0~4.0 cm/sec ] AE54S 8312 5}
oh:}

T FFU9 W5 A7 15 A8 o] A A2l Table 2
(Ministry of LI&T, 2006)2} 2™, Type 1> 7|35 =23
W, Type 1= A & o233}, Type - 2715 2 &A]| o
W} Type IV S5 X541 0143}, Type V-2 Yrbda)
Type VI ti & a5 VeIt

Al
Al

ILbAIE 2

Nl
Mg
HI

31 HTAIEHAE

B A gidA| oA AR kel 3} Al -2 Table 3
o At} Wah-gat Zop Alolo] tAEY Bt s
S7bel 7|2 b R 372 A7 A 9-9F vItEA
&Rl E& A& HEFEE AY S T 714 735l i Al
i aE AABIEH. A ER oM = T ER Bi]E F
Type-lI(X-EA O] A7t A H)E AHSste] B2 mjd =
ke SulE Y 375 midE sk SuEH S 7H 1034
Z203] AL IE MBI o, 8422, m, 372
76 mm, AFAL F712 B 13m, 2 AL 1.5mo)H A
AL 3719 7% 1.4m, B 7% 1.5 mo]| L A i
theFgFe 1.5 kgolth. A& T 2o A& Type-V(L WL a3
H)E AHESt B8 md R g b 37)E vid =2
st WS 7 534 F103] A daE A o,
HAFAL 57 m, AE7-E 76 mm, A4S F712] 749-2.0

m, 29 79-2.1 mo|d MFNAL F719 H9-2.0m, =9

(

Type v=0.1 0.2 0.3 0.5 1.0 5.0
I to40m to25m to20m to15m  to5m to 3m

I 40~80  25~50 20~40 15~30 5~20 3~7
I 80~140 50~90 40~70 30~50 20~30 7~10
IV 140~260 90~170 70~130 50~90  30~60 10~25
V  260~450 170~290 130~220 90~160 60~110 25~40
VI >450m >290m >220m >160m >110m  >40m

7d-F2.15 mo]aL A HojagerEe: 7.0 kgoltt. Fig. 63
Table 3 Blasting Specifications in this Study
. Hole Hole Hole  Charge
Site . . rden .
(Type) Medium Length Diameter (m) Spacing per Delay
(m)  (mm) (m) (kg)

Industrial  Ajr 2.7 76 1.3 1.4 L5
Complex
(Type ) Water 2.7 76 1.5 1.5 1.5
Highway Air 5.7 76 2.0 2.0 7.0
(Type V) Water 5.7 76 21 215 7.0
Railway ~ Air 3.2 76 1.3 1.4 6.0
(Type IV)  Water 3.2 76 1.5 1.6 6.0
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Table 4 Blasting Vibration Velocity Measurement Data(Unit : cm/sec)

Times 1% 2n 30 4 5th

No Air Water Air Water Air Water Air Water Air Water
1 1.350 1.000 0.927 0.508 0.902 0.559 0.610 0.356 0.457 0.292
2 0.576 0.386 0.437 0.435 0.340 0.783 0.446 0.478 0.199 0.597
3 0.575 0.332 0.400 0.324 0.425 0.289 0.337 0.224 0.387 0.189
4 0.513 0.359 0.322 0.205 0.340 0.264 0.289 0.200 0.225 0.230
5 0.183 0.168 0.157 0.184 0.171 0.152 0.162 0.168 0.178 0.181
6 0.186 0.171 0.176 0.175 0.148 0.170 - 0.130 0.178 0.117
7 0.149 0.168 0.168 0.168 0.154 0.117 0.152 0.144 0.190 0.102
8 0.167 0.176 0.119 0.190 0.184 0.173 0.164 0.157 0.141 0.117
9 0.141 0.127 0.184 0.096 0.170 0.149 0.187 0.160 0.164 0.156

Note) Every Distance between Measuring Points is 15m
gk 717101tk AIS7] DA 1R Fig. 83 2o] HjR|E131 2 U%
WIE A, AFEE FH4 E52 93 A4

= Asto] ARE S717IE ARleh A Bokde %
25 A 370 Aol thaf) Abo] EXE 8-9THS Measuring Point
o IFAA HEEE(cm/sec) S BA SHSIAT Fig. 82
TEEE ARNA AZANA AALARGL HelFT Yok
2417} A1 W) 2 ol A & AZAA7A 64mE o]
AR ASAAZE] AL 15 mE FAS A

oo]_/\

= T
9ick,
33 Algdnt & 24
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FTIARAE Tl AR TEEFH A& ST e
= Aokt AFEEE Aol ol 4 Au S HEst
= AR QYA Gk @8 AdDeE B ASo)

( Field Test Blasting )

}

Measure Blasting Vibration
Velocity(V)

(Table 4)

< Regression Analysis

(Eq. 3. 4). (Fig. 10, 11)

Predicted Vibration Velocity Equations
e (Table 5)

|

Calculate Separate Distance(D) using Charge
per Delay(W) and Vibration Velocity(V)

(Table 6), (Fig. 12)

Fig. 9 Analysis procedure
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Table 5 Predicted vibration velocity equations by regression analysis

Site Predicted Vibration Velocity Equations
Industrial Air Vasse = 208.36(D/ VW)~
Complex Water Visy, = 108.67(D/ /)~ 143

] Air Vs, =1142.27(D/ /W)~ 2142
Highway Water Vysy, = 477.58(D/ VW)~ 1%

. Air Voo, =66.27(D/ VW)~
Railway Water Vs, =59.73(D/ v/ W)~

Table 6 Distance according to the allowable standards in 3 sites

Allowable Vibration Velocity (cm/sec)
Standards
Site, Type <01 <03 <05 <10
Air =39 =20 <14 =9
Type I
Water <39 <18 <13 <8
_ pwen AT =80 ~40 =20 19
2 P Water ~78  ~37  ~26  ~16
g At ~143  ~72  ~52 34
=5 I
g el e <140 ~66 ~47  ~29
o At ~253  ~128  ~93  ~60
S Type IV
2 P Water  ~249  ~118 ~84  ~52
i Tvoe V Air ~438 ~222 ~161 ~105
P Water ~431  ~206 ~145  ~91
Toey] AT =438 =222 =161 =105
YPEE Water =431 =206 =145 >91
e ] AT =27 =16 =12 =10
YPE L Water <27 <15 <11 <3
At ~55  ~33  ~26  ~18
il
Type L water  ~s4 <30 ~23 ~16
Air ~98  ~59  ~46  ~33
I Type I
& 7 Water ~96 ~55  ~42 ~29
P oy AT ~174 -104 -2 =59
< P Water ~171  ~97  ~75 -5
Ty AT =300 ~180 142 106
P Water ~296 ~168 ~130  ~91
Ty AT =301 =180 =142 =106
P Water =296 =168 =130 =9I
e A =36 =16 =11 =7
P Water <36 <16 <11 <6
At ~73 <33 =23 ~14
il
e b water  ~71 <32 <2 ~13
Air ~131  ~59  ~42  ~25
I
g el Waer <127 ~57 -39 -2
Z Al
z it ~232  ~105 ~74  ~44
1\
< TN ater  ~224 <101 ~70  ~42
Ty AT ~402 0 ~183 0 ~129 =77
P Water ~389 ~176 ~12  ~73
Ty AT 402 =183 =120 =77
YPEE Water =380 =176 =12 =73
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Fig. 12 Comparison of blasting influence area according to the
allowable standards(Highway)
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