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Effects of Blasting Vibrationg

on Physical Properties of Curing Concrete
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ABSTRACT : Effects of blasting vibra-
tions -on curing concrete have not been
well studied. As a result, unrealistic and
costly blasting vibration constraints have
been placed on blasting when it occurs in
the vicinity of curing concrete.

To study the effects of blasting, concrete
blocks of 30x20x20cm were molded and
placed on the quarry. Different sets of con-
crete blocks were subjected to peak vibra-
tions of 0.25, 0.5, 1.0, 5.0, and 10cm/sec.
The impulses of blasting vibrations were
applied at thirty minutes intervals. Along
with unvibrated concrete blocks, the vi-
brated concrete samples with 60.3mm in
diameters were measured for elastic mod-
uli, sonic velocity and uniaxial compres-
sive strength.

Test results can be summarized as fol-
lows :

1) The blasting vibrations between 6 and

8 hours after pour generally have ex-
erted bad influences on the uniaxial
compressive strength of the concrete.

2) Under low vibration of 0.25c¢m/sec,

variations of the uniaxial compressive
strength were not shown. As the mag-
nitudes of blasting vibration in-
creased, compressive strength of con-
crete decreased. But under the vibra-
tions between 5 and 10cm/sec de-
creases in strength were almost same.

3) Physical properties of the p-wave ve-
locity, Young s modulus, and Poisson’
s ratio appeared to decrease for the
concrete blocks subjected to vibration
for 6 to 8 hours.
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Table 2-1. Comparison of blasting vibration
equations proposed by some researchers
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Table 3-2 Comparison of measured and calcu-
lated peak particle velocity
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Fig.4-1 Uniaxial compressive strength vs. num-
ber of blasting vibrations
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Fig.4-2 Uniaxial compressive strength vs. vibrat-
ed time after pour, blasting vibration

1999. 2.




FAFQ 2B Eo ¢t 13] Uupx) B 2H8-A]
ZA-g v 47t xe] H3ke Fig4-29) 2t} of7)
A x3J3EAI 0,1, 2, 3,4, 6,8, 10, 12, 249
AZbE ZH2y A%, e F 143 2417, 34)
Zr 4A7E el bzl Fo] 2H4-3S-& 9wl
g}, o] do U WaE AF A HA 7L
50/10002 =%} 53] -2 A)7boeh,

WA ze] =27] 0.25404 10.0cm/sec7HA 5
AR SHA7|EA o 13]9] ARl ES 2Hg-A]
AT} 25 FAZT] F 2~3A7) o] U2 R E

288 ¢4E7E Zrlske A Holrr)
2~3A17F o] FollA HE] 12417k o)A 2] AT )
A= AR 57l ashe AFE R
FiL 9ok 2l A5 Z7)d wel AxE
0.25, 0.5 2 1.0cm/secolldv 47k er) ok7h
A 7r28A%E 5.0 ¥ 10.0cm/secd] ¥]wA &
AFelM= dEUE7AEr) 24 Zrske 43S
B 9},

qr oy o

4-3 Yulrlz0| S4Hslo n)xl= gE

T E B 3 AT LdRlFe] EaBlE
o] B4 &, B9} AL e XA Foldn]
5 T8 BA vH e F3E AES) 3l 7}
A ST Fashe A duxlge] =27
5.0cm/sec® DUA5-2 24171 BHollA] A3
HE Az A3, 2 A5E F3sid
Table 4-13} 2},

Table 4-1¢l4 B ule} o] £z €A
F 7P SRS Aadhe A6 2zl
27] 5.0cm/secE 2417 74 dRlEg =
SAFNA] & FA15Y 73l wlste] erAdal A
S, BAA S, Zoln] So] A7 Zhrste
78S nejFa Qi)

CHOIE 4R

Fig.4-1 Experimental results of physical proper-
ties of concrete

Uni.Comp. Strength 244~274 224~254

(kgf/cm?) (261) (240)
P-Wave Velocity 3,210~3,270 3,200~3,260

(m/sec) (3,240) (3,230)

Young' s Modulus 1.67~1.75 1.66~1.73
(x10%kgf/cm?) (1.70) (1.67)

Poisson's 0.14~0.19 0.13~0.19
Ratio 0.17) .17

Test conditions ; vibration level : 5.0cm/sec,
No. of specimens : 45ea
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