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Study of Blast Ground Vibration & Noise Measurements In-situ and Effect
Analysis for Numerical Analysis, Rational Blasting Design at an Eel Farm

Song Lee, Sung-ku Kim and Yong-ho Rhee
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Abstract The vibration or/and noise generated by blast operations might cause not only structural damage to
properties but mentally also to humans and animals. For that reason, maximum permitted vibration and noise levels
are set by sensitivities of structures and they are used for the management of blast vibration. It is known that
the fish lived in water are more sensitive to vibration than land animals, and thus the adverse impact of the blasting
on fish farms should be very concerned. This study investigated the vibration and noise levels at a large eel farm
located some 840 meters of the blasting site through the large real-scale experiments of blastings, prior to conducting
the actual blasting. As a result, it was found that the noise met the requirement to be within maximum permitted
level, while the ground vibration exceeded the permitted vibration. Accordingly, the impact of the excess vibration
was investigated by an existing empirical method and verified by a new three dimensional numerical analysis. In
this study, such an inspection process was briefly described, and a method was suggested for the examination of
possible adverse effects from blasting on vibration-sensitive structures like the eel farm. The study also introduced
a design method that controls the blast effects - ground vibration and noise.
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# 1. Example for damage and compensation of ground vibration and noise for pisces
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& 2. Ground vibration and noise permissible criterion establishment of eel farm
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19 2. Road route & eel farm location

% 3. Eel farm image

¥ 4. Specification and image of test vibration the use of logger
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H 5. Test vibration contests and site image
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R 6. Ground vibration and noise measured results at eel farm
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E 7. Calculated ground vibration assumed equation at cutting the ground of this site

T+ AEHA4 HH2A
D
A 5 V= 15322(——5) 71
W -95% BHA A g
D » BlastzR3 2o}z 2 73 &8
PSP V= 81167(~—7) 720 * °
w3
H 8. Blasting vibration effect range classified by blasting method
=307 e s A Aokt
dat 3 HE R A7 He(m
il (m) (m) (ke) 87V W)
Sleie B R ey 1.3 1.5 0.18 484 ~644
AUAZA o gt 2.0 2.0 0.32 644 ~1,140
AFA o) a2t 24 2.7 1.0 1,140~1,612
A A o) &3 ma} 26 32 2.0 1,612~2,549
Yedtat 4.8 5.7 5.0 2,549~5,098
3} 9. Blasting vibration effect examination and applicable blasting method
Ty H47ts B9 A7y day
L STA. 12+640 R

7‘1\01%’“
R£1140m
R#644m
‘F_
O E'H}M’éf
%

D=840.31m

K
&\\

« Ao FA oA I

AT AEan

 JUOlA] BEH Yo R @Eﬂ 21} ZFAo &
i ARk 1.0kg)Y 7% 0.00449cm/sec?] 2|
PAELES b Ao o2, urebd A5A]
AR dupRFol 22 dulg ga.

=} “7413‘5‘) o &3lo] Al F 79 du} A
A B8ty dvkad A8 et ﬁmﬁﬂ-‘%
= 8% 7EP°1 278 ATk(4)

o714, ez Ag7ks el AsHE 40
dBVE 0.0028cm/sec®] AFEEgEo 2 Fikalo] 24
gt} ZEHEdBV)E AEHie(em/sec)2 Al
olZ21Q]l A& ofFie} Zrh

dBV= 201log V+ 91

A7|A, dBV . AN B sl
V . AB4ET(cm/sec)

919} 0|24 A HELE(Peakgh} AR
5APY 7he 8Hz o4 Aol Aol L A

2 gelE oles, dutde® Aol 8Hz oAl
SHAFRY $HA5) YERHS o 2A) ke A
o sepslan 9)7) wholch dtHo2 S| Wty
Aol HE3haL Qi Wt AE 4] Hele WES
Slemise) B A§3P) TR B R AE
S Eae AsEER gisle Wt A5 9% =S
8519t

i

4.2 ZEN WONS %% UE

A4 deRold & 3o Yuigriow AYS 4
ZALo) 3] ofurito)xe] dulAls g5k RS

Sayeigich FPgolMe) W A5Lwel HEAE

0.0028cm/sec 0|8} 2 MAAjstn vhu} A5y 58

= 40dBVEF T A9, AER uluzlele o) AL v}

58 THE 3 99 Zo] vEptt

?524?2_}



e A3

% (NORAI),
B _
A AT A o -
9 8% NORM. . x
w24,
o 8% NORM. /,
W9 (NORM)

7173 4. Newton-Raphson Iterative Method

PINTAGON-ID Vor 2000

4.3 #xIs140] o8t Wiz WY A=
UukHel WIS FFY BALS

L} ] ot QIS Zoj|Afe] 2EE o
= A A A 2271 o] gtk
2 @il AlsgE dulkgazl vy 800~
1,000m ol x5t el Fake & AUAl di
gk 34 =X|3A(PENTAGON-3D)& E3] o4 A
FAE FAstL ohekel Wabgdof oist simulationg:
Foll S AESAC
AMEE] PENTAGON-3D Zg e 2 3¢
FEM Z=zTo) v|sj 321 mdlglo] golstal Al
A siaS Aol 7 AEE 4 ek FEo
= &) 7| Alolef gol AMgEI Qloh EgH
Non-linear Material2] 73-¢-¢]] Path-Dependent 40|
Q7] wiRol o|2gt 242 Non-linear 3j4j2] 7S
o= d5-& a4 7Hslojok Agst o] o]F o]
o, kA 2 SkEg AMESt dldshd Hggst
dfafo] o]Fojitt &, HAY g B9 FaA] Y

185

8% (NORM)»
A
&4 % | X
¢ 8% NORM, i 7249 H%-w9
4 3 2
s R
7
/
ol A% e 1/
9| &% NORM, j

! (NORM)
1% 5. PENTAGON-3D Iterative Method

1% 7. Analysis range establishment

of mE BRI 3 W3t W] wiEol s
o] 3159l TS As] weprtE A djdekA] g,
HojupA] aiME 9oz AalolA Holue Axe
Z#3It}. PENTAGON-3DojA = A4 BHE sl5s
A Uroid HxH o s o N o5 §|Es)
I UTHIH 5 ZA=R).

I8 4% YubHQl Nonlinear 3ol lojAle)
Newton-Raphson Methodol| 4] o] Fo|Zji= "L Ho
1, 18 5= PENTAGON-3Doj|l4] ARR&}= #- v}
HE BojErh

a9 62 Ut As RS 3 M ndo)y
a8 7 AU 49S vEebd Aok

Agh}p e 2kt e melyd moj= A
oflf= FEs] A AAE FHow =ARL Fajj4ol=
ARkl AAE A& A oh vAREE At A7)
7] WiZoll & o2t fbE 5= 9k ojE Ak
Holls AR %Pl 187 Al(artificial boundar
-y), AL A) 2738 A(transmitting boundary, hyp-
erelement), F3+8 A(infinite element), 772 A(bou-
ndary element) §2] HPHo] glom E gdojri
Lysmer2} Wass7} A3t 2474 Al(viscous boundary E=



186 Febge] U}

)

$ 28 GPREY SANHS T GHE 2 PAA YA AT

H 10. Applied ground parameter and numerical analysis modeling
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