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A Comparison of Blasting Vibration Level due to the
Kind of Explosives Produced in Korea

Han-Uk Lim* + Woong-Soo Kim** - Kyoung-Woon Lee**#

Abstract

The blast—induced ground vibrations is one of the most important factors which is considered to design
blasting patterns in urban excavation, To compare with vibration level of different explosives, peak particle

velocity of each explosive was measured,
The results are summerized as follows,

1. Among the three kinds of explosives, the largest vibration was obtained from the gelatine dynamite,
while the smallest was blasting of ammonium nitrate,
2. The vibration levels of ammonium nitrate and slurry explosive were smaller about 35%, 20%

respectively than that of gelatine dynamite,

I. ¥

E

1 fEmS KAt 2 A4S =R R
E& [otel Mool A Bk fEel Bind
3 Y,

el A I8 fERe fEfTete 2 Bl
2 R g R, W ERY Rk BR
EgEor Hote] K& BE HREE Eo
Frol ke RES A WRWS TR BE
WIS BB o2¥la AR EAY pES
B2 7] W gl KeFle] EEdN ok T FHo M=
o,

MLEABRE TRAR RETER B

LR ARE TRAR RFRTERN &
FEERIRFRHRN EERRA

wtetA B RS wolUAR KES A
37l B W BAC A ERS T
9)\‘.’}'. 1,2,3)

—ge s Wke WY g BB 21
REEES Ml B AR, BR BRE D
ERE SegEE, BRGE, $%E(tamping) 9 R
REot WREE, HEme ¥ RS RS
BERE, HEBEME %o wet & Aoz &EA
Yo, o AR BEE KIS Refkel
uhE RENES el MY e k4 g
Aoz Bov, WA K A AE Bl K
g —aEsHA HEEe A SEvEke) A AE
HE KEE b dE 2ole Ad ol

*Assistant Professor, Dep’t of Resources Engineering, Kangweon National Univérsity -
##Professor, Dep’t of Resources Engineering, Kangweon National University.

#*kKorea Institute of Energy Resources '



vrupo] B, 2ot fRgE % KRS (slury ) & 2K

g SHEA ) B IREES) RS Mk
Goms g B BE CHE RMEA
vl o Brel Ragel gt

ol & F3ste]l A&ifiel A HiTrhel M 3,
45k TLEErb 100 kel 41 #1091 BiY
WEe Hiisks = f5RE oW, e

I. MEAE

2. 1 SEWIRENMES] HFik

KB Sl A BEgstl Sal AE]
g BEJjel HAsledl o] oA ik
MR R s o ks v

of WPk ARBE NR8Ei(body wave) e}
2 (surtace wave) B Lppe] X 3 o] & o] $-
fizretyd Pig, S, Rk, L 2 Hig %o
= OAMEE Y ©

v RBEE WEstE iﬂ_{f?ﬁol Bl o 2
B Zl7bgd oo g BE M £4% BaEA
B3 HKE AW R vdebdd,

uhetal Mk Lol 4 o] WHEKE MEsts 3
BT el whel 2y 13} gro] EE
A (vertical) o] K4y, HEFTJ51A (radial) 2 HFT
Fihrel] %3k }%v’ﬁﬁﬁr&](transverse)—@] B &3

M2 g+ Yo, YA B R A
z
Y
| ~
] ~
| \\kT
|
X é R
blasting Q .
(source) measuring
point
V : vertical component
R : radial component
T : transverse component
Fig.1, The Measuring Directions of Ground

Vibration

WHE T2 HRE A48 v K "9‘139'%:'01] 1‘"
of 3 IR5 rholl A 7 MBS Hmbe
skof o) & & Hitst el

RF el ek MMRIREDS 25 B (dis-
placement), JEE (particle velocity) 31 i e
(acccleration) o] Sfife RAE <+ dxd o

B BB BAERAY BOrEk]l el Az 4
o] HIH shek, ¥ = uk fREel #iiel o)
A= ] REeAs BHERSS {}‘Uiﬁ'l'li
o] %m%;x/ 7] WliEel ol & ko s @)
of KB s Esk et

2. 2 RBhEES| R

PHUGHS HOI ) A
Bz e Ak, kL
AT T T T P &
AT+ U,
ol #] z : motion of mass

x : component of ground motion
k : spring cocfficient
¢ : damping coefficient

Wa=2xfn=+k/m, dam-

T RAE 4 glen
2 o] A% (D) KA (DA adg +
AT ol & v ey )Rz FRE +
slet,

d

angular {requency &

ping factor & &=

d?x

4 +~$W" +Wn‘*z_ T @

P28 waztwilz=—%: (3)
HEH R FANE
Wolzz—X 1 (4)
WAL Kl RAT )R A=),

i+28,Woz+whz=w,z i (5)
GYX9 s Rk (6) 2 (Do) o,
—&aWo(t—1)

w, 2t &}

2(0) == w2 (DDe
* sinwoy/' T—&02 (t—7)dz : (6)

~ [WLOJ’:W"ZZ (T)G_EOWD (tm’[)

- sinwoy/1—&,2 (t—r)dr] (D)

max



Ere B A HEEE Hd4 AlEd
z(t) 7.t} velocity response spectrum{vey)7F B
o] decr @K e 9OX] Ho. (=
g 2)

V(t)=waz(t) ¢ (8)
V(t) — [J:anz (T>e—$owa(t—7)
sinwoy/1—&:2 (t—r)dz']m : (9)

ILI

| | |
A
A\

0,20 sec

I | | | I

Tracing of VS—1200 Blast Seismogram
(actual size)

2, 3 iREMAIEM

BER HEEEs S % Sprengnether Ins-
trument Co Hl5he] VS—1200¢ F= FHH3IA L
Listel = B Rion it #fHe VM—I12B ¢ &
$jdl 8] VME—nitro Consultant jit:¢] Model F¥&
mppEe HEGGEY o F RE NEKS &
W& Ap SR 5-—200Hz = b1 ORI 37
IRE JEe] o,

VS—1200 Byt BRSO A WA,
WE 9 INEE RS EBEdd e 7
= o] BB £ Ko HeAz B|HEH, #T
2 OER Y Ro& Rkl RE#HE + A
el

IR B RO ESS (transducer) &= F-A 71 8, 8kgol
18X 18X 18ene] @A B JIER HEAN F
fier ¥4 HeAdw,

g3 VM—12B & S 256X 15X 12, 2em
27l 2.6kQ BEYRIERZ o Fo A glewl
EERS, MEERS 23z Al BRRE mE

Fig.2,

<+ HAE mEE Rod KB (vibration
leve) & EEPoz & ¢ dz B ik
9 LR—04 Figkit2 Eigsts AT TE A
o}z o] FHERS IREY BB IR 5—
90Hz 24 F-& filthe] gloh, —ho s ik
BEIS K4 5~200Hz AFole] Ag= el ¢l7)
W Eo B— FEE el o FHEyY BAE
WA E 2 figkel A AdEx THEEN A
Ao, webA o] e MEECT 90Hz LAl
il o REMES B2ER o,

VME—Model F & VS—1200 3+ 719 w58
> ANEBEE KEVNRSE RS fR=
5—200Hz 24 B8 WEel WAoot Fr
§] o] FHate Fay W HA%E w2 2 #
< 9% T e FlEel dE Ko REE
Y 4 dE fEsE VS—12008.Y 4 F
2 Aol AL EEEl At

2. 4 REFE H A2l EE

HEIE gl PRREE SEESHA LA 7IRA &
BTl A R BIEste] EIREel BEER
5 MiEtpe = @RISRk, A0 PERESL kEES
S LA 7IH A dolvulol B, SkIEEE
WREE %& Wgdor BEAA LED BH
2 Jdgled Fe%, uwetd, ALRY, =4
el A ol 23 BB Il

= k3] RN 2 REHES e B
S 2 HME Fatel k3 EEENE LT
= 9

w3 FEEY EBA-L 2359 Crandell(1949),
Edwards and Langefors(1958), Dvorak(1962),
Attewell et als(1965), Duvall(1968), Nichols
(1971), Stagg(1980) U,S.B.M =&z HAY
HEE, H) % o8 BES WE HRVSTY,
HRIEEY EHE RO& REste HiEel 27
A 2] W oA BEREY BB 2
gz By F A BEZA S HR BRE H
frstel gk e WRKoR BRE T+ 4
q_‘ 5,6,7)

V=K(D/W*)" : (10)

._..11___



71 A n: HEER
b : BSERIREL
K: Admme R, kgge] fM, &
B %ol wE WE
D: R s¥8 9 faE, m
W B SRgER, b
Vi REREEE, on/sec

W b ol Yl AA FII F- HERY
o2 1/28 #REHA sz o] & root scaling o] 2
gel, @9 U, S, B Mo A& 1/324
root scaling o]} o] RILHEHTS FHEH-S AR
2 sz g

cube root scaling-&- FEEHE £ #HiTL
AR A JIES % 2 AR BRI AR
A Koo = AH vk 2V A HE

o AE d=sbA o g vl fEFS FEgEs)
gkl et IREHES WEst e EEEESHT
(multiple regression analysis)ol k&l —igx&
sl oF, 18 = root scaling 3F cubic root
scaling of] #8t EEFMRE Skatel EIFGHR ¥
BEEN F2 &g Hatd st BEes
=,

o] -E- cube

5.0
2,0 + 1 ~-1,64
V= 94(D/W'3')
s Lo |
<
g
Z o5
g L
E; N
°
3 02 |
8
o,
i
0,05 Lo, N WS B B
5 10 20 50 100
scaled distance (m /kg?)
(3, a)

I. AlE #R % @Hh

HEKBER, BE BERR WES RE) &
ol & RERAP AEH 254 flEEd
27 33k 7k

el A | BWHe 1HWmE BE, v
FEngst 2HME BWHE Bk

WA RIS #5R PPN (scaled dist-
ance D/W?)e] {&e I cubic rootl 7k
b izt 42 B ool o

A EHhel A EiES Bl —adtng, e

g, AR WE /RE st 4 K
ZERHIY WS R, AIEEY & M

el A 27FA] k3ol #3l
VseZKl(S, D) nl
vdy=1<z<s,D>"2} (D

g7 A V. : SRS EHHE
Vay ¢ dynamite o] JREHE
S,D: D/Wiss
o} Zhehwd 3t HilRoll A 9 MmN Fl—3 2
2 % k3] S,D)nt o o, zerw

PEBAREY o)

2.0 -
F -1,78
V=87(D/,; )
g 1,0
N
§
o/
8 0.5
8
E: I
5 02}
0,1
o‘os-llll‘ 1 [ TR SN
5 10 20 50 100
scaled distance (m/kg*)
(3. b)



5.0

2.0

Q
T

(o4
(4]

T T

particle velocity, (em/sec)

o
™

0,1

T

0.05

1l L L

[ A

Fig.3.

@3k (S, D)ell

w8 FE K

10 20 50 100
scaled distance (m “kg¥)
3, ¢

5.0

particle velocity, (emsec)

0,05

|

| S S VO SR

-6
I38(D/ ¥)

[é:]

Scaled Distance vs Blasting Vibration

A F R

Lol 2,

Az v R(12)
b EER & K REMRS e

10

" scaled distance (m/kgt)

20 50

3. d)

AT BT E O A B R
ol 2eAAE ol %

A% % 9

100

7'£!E
el

A9 KD & BEEME WA sty

V. K, WirE sged ol % Tdd # 1
Vo o T :(12) o,
R CKEEEER BMBBHDR
W Om Kk B B oW B 4 i Mk B X WO B ORI 72
B OK BB | AR RE, R 58(8,D)-1.7 Kae 47 o o aThE
LERE S ” 47(8,D)-1.7 Ksre — 58 ™
RO g ” 24(8.D)-1.5 Ka- e 17 71 bTE
H ok B ” 17(S.D)-1.5 Ks-e 24
el bl & y WE.DLE | Ksee 76 70 | cTm
] ” 76(S.D)-1.72 Rdy 99
tfe]jufo] B uoE OB OB OB W 138(5,. D)-1.63 Ks-e 107 4 76 dTE
&K & OB ” 107(S, D)-1.83 Kdy 138
shelriols | o GTREE, HERE | 48.8G.D | Kee 256
4 K IR ¥ 7 25,6(8,D)-1.8 IIZdy 48.8 eTE
| -1 ae 19,6 __
LN B ‘ ” 19,6(5,D)-1.5 Ko o560 77
thol}upol B o R OB OB W 87(8.D)-1.5 Ks-e 64 o 74 fTE
R ” 64(S,D)-1.5 “Rdy &7




1 Foll 4] golvintol Eoll g Sk
RIS b K">° 0.78, 0.76, 0,52, 0,74
24 fEE 0,700 9,
B AR B MBI B i
% 2 0.81, 0.71, 0.7724 453 0, 700] c},
olel 2 Jhowm i%ﬁ tho] 1pelo] Eof #f
£ 0.657F #t},

N. % &
KIME WA BERLE € A Lol

= MRS RES Tl /‘13} 2ol EE I
o) mEE FelAe s Wk &
HEP shrfolt,

of o} 22 HIMERENS] Asle G E ki
el MM, OHME, WWOTH, WEERH & 4
H7bA HROl Kl stEAT A e =
KHEHE] FERU REl vl R e Mkel $i5}o]
wavstAdeh, W BRCl A AEEE kg
iy o de] 2ole AlHE tolyutel e
T2 1 gE, rﬁﬂﬂ?ﬁ@% & gl & itﬁiﬁﬁb

el 2% e SR, EED fge e
s 7,
1, m NS 2% WG, AR,

A2tel grolvkulo] & ]

2. BARIBIEL ARl wrelvrle) el 3l
o 2 REPEESL ) 80% e},

3. TARIRES AKIREE) Hotd o EE
RARIE K 80%els Aetd Mgkl HhE
659 FBEo] o},

W

& BT BT pahela TEE) R
Aol dxmd, diEE WA #EE =
.

g £ x B

1 &MF, FEE, IR, Bk, B0 B
Ao HARBIIE ) B g TR A
Bl HFRAT#, Vol.3, Nol, pp.17—26, (1983)

2. WBE, FIEL,  BUWRE K wmiEo)
LS el ml A= el BSH Bt ik
B3k Vol 16, Nol, pp. 41—50, (1979)

3. BRI, GEE, BEEL, 0 KES MTERE 9 B
BBl BRUREIA W Ale B KEBRLB e,
Vol.21, No4, pp. 334—339, (1984)

4, Duvall, W, I,,et al,, ; Avoiding Damage by Air

Blasts and Ground Vibrations from Blasting ;

Surface Mining. AIME, pp, 398—412. (1968)

Bollinger, G, A, ; Blast Vibration Analysis ; Feffer

& Simons, Inc., pp, 132. (1976)

6. Nicholls, H.R,, et al,, ; Blasting Vibrations and
their Effects on Structures; U, S, B, M., 656,
(1971)

7. Stagg, N. S., and A, J. Engler,, ; Measurement
of Blast—Induced Ground Vibrations and Seismog-
raph Calibration ; U, S, B. M., RI 8506, 63pp.

8. IMehSTEA., : WRNIC X AHUR R X OB ORED
2B EONBEANY Y RY v AWEE, 143 pp.
(1967)

[

~_14: —



