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Effects of Blasting Vibrations on Strength and

Physical Properties of Curing Concrete

Han-Uk Lim, Keun-Soon Park, Dong-Ho Jung and Sang-Eun Lee

uniaxial compressive strength.
Test results can be summarized as follows ;

compressive strength of the concrete.

decreased.

ABSTRACT Effects of blasting vibrations on curing concrete have not been well studied. As a
result, unreasonable and strong blasting vibration constraints have been placed on blasting
when it occurs in the vicinity of curing concrete.

To study the effects of blasting on curing concrete blocks of 33.3X27.7X16.2 cm were molded
and placed on the quarry. Several sets of concrete blocks were subjected separately to peak
vibrations of 0.25, 0.5, 1.0, 5.0, and 10 cm/sec. The impulses of blasting vibrations were applied
with thirty-minute intervals. Along with unvibrated concrete blocks, the vibrated concrete
samples cored with 60.3 mm in diameter were measured for elastic moduli, sonic velocity and

1 The blasting vibrations between 6 and 8 hours after pour generally lowered on the uniaxial

2 A low blasting vibration of 0.25 cm/sec did not affect the uniaxial compressive strength. As
the magnitude of the blasting vibration increases, compressive strength of concrete is

3 Physical properties of the P-wave velocity, Young's modulus, and Poisson's ratic showed a
weakly decreasing trend in the concrete blocks vibrated between 6 and 8 hours after pour.
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Table 1. Drilling and charging conditions for blast

Classification Contents

Number of Holes 18 holes
Diameter of Hole 76 mm

Hole Spacing 1.0m

Drilling Depth 2.0m

Explosive Himite - 50 mm
Charge per Hole 250 g

Distance 3.30~24.30 m
Detonator Electric Detonator
Stemming Materials Sand+Clay
Vibrometer DS-477, VMS-500
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Table 2. Distance from blasting site to measuring point

Content 1st row 2nd row 3rd row 4th row
D A% D A% D A% D v
Procedure (m) (cm/sec) (m) (cmisec) (m) (cm/sec) (m) (cm/sec)
1 8.40 1.592 11.30 (0.861) 17.70 (0.474) 24.30 0.390
2 7.80 1.627 10.70 (0.926) 17.30 (0.489) 24.20 0.381
3 7.10 (1.623) 9.70 0.956 16.40 (0.525) 23.30 0.415
4 6.90 1.979 9.40 (1.100) 15.80 0.525 22.60 (0.435)
5 6.60 (1.760) 9.20 1.184 15.70 0.495 22.40 (0.347)
6 6.30 (1.872) 9.00 0.881 15.50 0.529 21.50 (0.366)
7 6.05 1.901 8.60 (1.238) 14.90 0.615 21.20 (0.373)
8 5.50 (2.243) 8.30 1.060 14.60 (0.613) 21.00 0.368
9 5.20 2.527 7.90 (1.238) 14.10 (0.642) 20.70 0.385
10 4.90 (2.615) 7.60 1.060 14.00 0.529 20.60 (0.442)
11 4.90 (2.615) 7.10 (1.386) 13.10 0.583 19.70 (0.536)
12 4.70 (2.763) 6.80 1.083 12.90 (0.722) 19.40 0.544
13 4.70 2.801 6.10 1.339 12.40 (0.722} 19.40 0.512
14 4.50 2.993 6.10 1.692 12.40 (0.761) 19.10 0.544
15 4.40 3.250 6.00 (1.954) 12.00 0.577 18.90 (0.435)
16 4.30 (3.110) 5.20 (1.881) 11.60 0.660 18.30 (0.454)
17 4,25 (3.159) 5.10 (1.998) 11.20 0.720 17.70 (0.474)
18 4.20 (3.209) 5.00 1.871 10.90 0.778 17.50 (0.482)

- <d

data

: distance from blasting site to measuring point(m)
: level of peak particle velocity (cm/sec)
: data in the parenthesis are calculated from the empirical equation(3.1) derived by other measured

Table 3. Comparision of measured and calculated peak particle velocity

Position Distance Calculated Measured velocity Remarks
of hole (m) velocity (cm/sec) (cm/sec)
1st row 1.8 10.0 9.72(9.02~10.3) V=54.3
(SD)-1.329
2nd row 3.0 5.0 494(4.82~501) r=0.92
3rd row 10.0 1.0 1.01(098~1.21) n=36
4th row 17.0 0.5 052(0.48~053)
5th row 284 0.25
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Table 4. Experimental results of physical properties of concrete

Classification P-Wave Velocity Uni. Comp. Strength Young's Modulus Poisson's Ratio
(m/sec) (kgfiem®) (x10°kgfiem®)
Unvibrated 3210~3270 244~274 1.67~1.75 0.14~0.19
Block (3240) (261) (1.70) 0.17
Vibrated 3200~ 3260 224~254 1.66~1.73 0.13~0.19
Block (3230) (240) (1.87) 017
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