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An Experimental Study on Ground Vibration Equations
by Underwater Blasting at Construction Site
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ABSTRACT

In this study,

quantitative ground vibration values and damping coefficient produced by

underwater blasting were measured and analyzed. Also, hydrospace noise in aquafarm and noise in
atmosphere as well as ground vibrations were measured, and maximum values of these results

were 86.8 dB(A),

147.8 dB(A), 0.244 cm/s, respectively. With these results, vibration influence

about snakehead (channa argus) and structures were examined, the damage of those was proved
that is not. Equations of vibration (Vsoe=1.507SD"**®, Vo54=2.171SD****) and hydrospace noise
(SL=293.2SD"*1%") were presented from quantitative experiment results, respectively. The results
of the study may be applied for the evaluation of the influence on aquafarm as a basic data before

having main underwater blasting at construction sites.
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Table 1 Vibration criteria

Class 1

il

il Reference

10~35Hz 0.2

Vibration criteria

0.5

1.0 1.0~4.0

Physical damage

{cm/s, kine)

> 35Hz 0.3

0.8

standard

1.5 5.0

- Class1
- ClassIll
- ClasslV

Type of
structures

- Class I Cultural assert & computer equipment surrounding
: House & Apartment (with small crack)

: House & Apartment(no crack)

: SRC Building, RC Structure

[ I Pick-up position

Fig. 1 Site map for underwater blasting construction
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Table 2 General contents for blasting design

Classifications Descriptions

Blasting section

Powder Mega—mite (250)

Detonator Hideto—plus

Number of Holes

110(Area A) / 140(Area B)

Charge per delay 3 kef
Hole / delay 1
MS 20 ms,

Delay time(ms)

LP 100 ms, 200 ms, 500 ms

H1: 1.5m(Area A)/1.8 m(Area B)
H2: 0.8 m(Area A)/1.2m(Area B)
Hole diameter 75 mm

rot
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Table 3 Measurement results

o] 7o [ o [ s | et T s |
86 10 | 27.19 39.918 0.244 - -
130 10 41.110 60.341 0.201 - -
109 10 34.469 50593 0.187 - -
- 188 10 59.451 87.262 0175 | 621 -
Soft rock | 142 10 44.904 65.911 0123 | 738 134
(92/22) ™ 1g9 10 56.921 83549 0.153 72.8 145
160 10 50.596 74.265 0.170 - -
180 10 56.921 83.549 0.146 - -
170 10 53.759 78.907 0.130 - -
249 30 45.461 80.136 0106 | 751 144
218 30 39.801 70.159 0154 | 796 -
b3 282 30 51.486 90.756 0095 | 730 -
Hard rock | 353 30 64.449 113606 | 0139 | 70.1 -
(80/37) ™ 954 30 46.374 81.745 0.095 69.1 -
287 30 52.399 92.365 0.129 - -
358 30 65.362 115215 | 0100 | 706 -
350 20 78.262 128941 | 0075 | 674 129
350 30 63.001 112640 | 0146 | 652 131
455 30 83.071 146433 | 0137 | 694 -
o4 350 30 63.901 112640 | 0102 | 680 136
Soft rock | 455 30 83.071 146433 | 0076 | 781 -
(73/3) [4z5 30 83.071 146433 | 0.105 69.9 129
455 30 83.071 146433 | 0097 | 762 -
350 30 63.901 112640 | 0152 | 728 132
455 30 83.071 146433 | 0.142 | 796 -
350 30 63.901 112640 | 0080 | 714 130
455 30 83.071 146433 | 0159 | 813 .
327 10 51.703 95.615 0145 | 787 148
327 30 59.702 105238 | 0132 | 706 143
413 30 75.403 132916 | 0120 | 798 -
bs 413 30 75.403 132916 | 0.131 - -
Soft rock | 827 30 75.403 132.916 - - 144
@O M3 10 130.602 | 191698 | 0070 - -
413 30 75.403 132916 | 0131 | 796 126
413 10 130602 | 191698 | 0083 - -
413 10 130602 | 191698 | 0.079 - -
413 10 65.301 120762 | 0124 | 868 130
413 40 65.301 120.762 | 0.133 - -

PRLSTUSESHE=2H/A 16 A A7 3, 2006'd/781



IR RNt N S B S

= LT = U (-]

P — e ]

sum) 2 Ueh A Zolgh Fig ol 14 23l
Szt 2 o) 180m ol YA AZE AN
£ ARRlojs 28 ARMlEE ek

MW
4.
ke

o _
4. BTN Y YT

o2

d 4E

41 NSEHAD

o
L

XA )

TS SALTT |
Table 39 A% % AWASAE E4elo] Fig. 5
S 2e WEFFAL A & Ak £HER A
23 ARgs A32 AL AR3E Qo) TAYGY
REEEL BIFEREL S

A Jebgth(Table 4).

.

o,

A S, ABAS ES
BAAGFE 0536224
vehbe el ZAE uo 24 @

& otk olel ARE £3use AFAL o

%) AFZYAE 77 2vlet

w3 ANY PHAFEFYNE TAZ WEVNEE
WET 5 Qe HEPAF 42U Table 4ol
EhglT slgole AR wske e met &
o2 AE71Z% WoA% BABA Aolg o) FA

ot Fold WENEL BHAE AUG 383

okekg 7hdhe] AFE 4 QIEE § Zlojt.
Aurgatelkayl olAAg ] e AAYE 7F
08 F£FAS AZARE BN Ad: Fig. 6%
Zth ABAS r2 —0.6628 oA AFFHA
I w&d $29 AREE Hole oz Y
ok A (D AANE FFAS FYe 2 ¢
AT GALE SAoM AELE e ek Ak
Holu} 2&XE A5t FHojF FHHEA A
TEZ Ao AEF F e HozH AgE F 9l

SL

I
[\
©
w
Do
w2
]
~
o

o714 SL : FF4S dB(A),
SD : &A= (D/W)
D: AZ, m
W B N

o

42 HEUTE I8 YA TR ABUE

782/812 24 SR EB 3 =2H/A 16 A A7 F, 2006

¥ - Adgdw - 3FF

B A ot FHE NE UL AT HUY
B AFAL A2 AE A £3UAFA} 9
[+

FEA ASHE 549 U ARAL FA
of Ax 126.3dB(A) ~147.8dB(A) Y] FFAT,

Ao 86.8dB(A)Y A&, 0.07cm/s ~0.244cm/s 8
AFo] x&Hdou Hallv TR G AR
vebttt olgid Ails FAREAA gAEHE 4
& w0 A% PAAFOIEA)Y AR B
s} APL Do)l “‘GEASo] 149 ~176 dBYH
e Q] Ao 43S vlA F Uy A AAF
Adgs 2 #ET 2  lch

o
!

—

™

32 rlo do 1x

FEukntz Qs dAEE APdE s &
olF U9 FF45E F3S AR MIEA
A 0.244cm/s, 2% 86.8dB(A), F
126.3dB(A)elA Hd 147.8 dBA A &A
t} olglgt ARe FEFUN FAPL AAEHE T
kvt HoAelo] 9Rshs FAFE TEeR
A8 golmz AA i FAARUREADE
& ANE AE P AR ZE gl =EHA
gx @ 4 glon, olz A% FAFY A=
uhslr] ke AoR FARESILE 53], FEUUE
Qg ty] 29 ASAE Fs) e #AE L
sz Tk A35A40] od Ro= wokd
t} o] ATEEE PolR A AZF AHAE ol
$3to]  WEEHA (Vaoq = 1.507SD >,
9.171SD 086y 7} £Z A8 244 S[=293.28D 1%

74z} AAIsHgh o] A7 Ayt AY AeE

Q= FEu BAL ABYY Rolt £AHA
Zat olde] Q1T FAoigel AFITE FE
= 71239 Ag2AE AMHE ¢ AE A=
g5y, AR AeFAHL I AEHA B

[e)
=}

1o mo

%
28
5

e ol

[

Vosa =

4 ¥ e

o



U Wl e AEFFAC Be 43

(1) Dowding, C. H., 1996, “Construction
Vibrations” , Prentice Hall.
(2) Research Institute of Safety Engineering,
1985, Under Water Blast, Sanhaedang(in Japanese)
(3) Ahn, M. S, Kim, J. D. and Hwang, S. I,
2001, “A Case Study to Minimize Effect of
Blasting and Noise on Animal

Casualties” , Transactions of the Korean Society

Vibration

for Noise and Vibration Engineering, Vol. 11, No.
1, pp. 104 ~ 110.

(4) Ministry of Environment, 1997,
Animal
Vibration” , Central Committee for Environment

“Influence

on the and Structure by Noise and

a7

2

Trouble Mediation.

(5) Ministry of Construction and Transportation,
2002, “Allowable Standard Examination for Noise
and Vibration by Basting(Suggestion)” , Audit and
Inspection Office.

(6) Hwang, W. S. et. al., 1997, “A Study on
Animal Damage and Relief Methods by
Construction Works” , Research Institute of Animal
Husbandry Technology, pp. 6 ~ 11.

(7) Shin, H. Q. 1995, “Effect of the Piling
Work Noise on the Behavior of Snakehead (Channa
Argus) in the Aquafarm” , Journal of the Korean
Fisheries Society, Vol. 28, No. 4, pp. 492 ~502.

IRASESSHEA=RY/A 16 A A7 F, 20061/783



