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Suggestion of Vibration Criteria for Fresh Concrete Considering Early

Strength Increase
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ABSTRACT

In this paper, vibration criteria for fresh concrete are suggested considering relationship of strength
and ages of concrete. Vibration criteria of fresh concrete subjected to construction vibration are not to
be certain in abroad countries without question within a country. Before 12 hours cured, vibration
criterion is suggested 0.25cm/s. Used 4.0 cm/s by vibration criterion after 28 days. And the interval
extent used relation with strength and ages of concrete. Vibration criteria proposed in this paper are
thought may satisfy properties of fresh concrete as well as generally used those in domestic. Also, the
actual ground vibrations due to pile driving have been measured, and data are analyze using the
vibration equation applying to reliability index.
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Table 1 Generally used vibration criteria in domestic

Degree of Class

Cultural assert &
Type of structure | computer equipment
surrounding

House & apartment Store structures R.C. building &
(with small crack) (with crack) factory

Allowable vibration 0.2 05 1.0 1.0~40
valus(cm/s)

k 0.25
ASCE 0~ 12 hrs) 127 1.27~5.0 g 5.0
U.S.Department of 5.0
transportation(1991) | (0~4 hrs) 0.63 2.5 50 {127 25.0
Hulshizer & 10.0: 3.8
Desal(1979) (0~3hrs) (3~ 11 hrs) 5.1 10.0 17.8
Akins & Dixon(1979) 0.4 2.0 4.0
Law Eng. Testing Co. © ~0'1225hrs) 5.0
(unit : cm/s)

Fig. 1 Vibration criteria for fresh concrete
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Ko Ratio Vibration criteria
( dag o) (strength by ages/ by ages

4 strength in 28 days) | {em/s)

1 0.22 0.88

2 0.35 1.40

3 0.45 1.80

4 0.53 212

7 0.70 2.80

9 0.78 3.10

14 0.90 3.60

28 1.00 4,00

4.0 .

vibration criteria(cny/s)

[V.C(cm/s) =1.00 * In(age) + 0.79}

0.4 1 ] 1 111111 1
1 10 30
age(days)

Fig. 4 Relation with vibration criteria and ages
of concrete
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Ak Table 4 Results of ground vibration by pile driving
SRz AF AW AFFE AWF 12H
=2 o 3 TAar X DTO@ Scaled
z~31 Hz7b4) SR =R o A55EE S4A No Dis. height Energy fistance Acc. | Vel
|(m) ) (kN :m) (m/kN) (g) |lcm/s)
i Af;f.‘:ﬁ?:: 1150 07 48.07 0.721 0187 | 2.156
H 2160 09 61.80 0.763 0123 | 1.367
FFT 31751 09 61.80 0.954 0.342 | 3.605
Amplifier Analyser 4 1100] 09 61.80 1272 0.195 | 2.085
5 111.0] 09 61.80 1.399 0.268 | 0527
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DATA Recorder
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Fig. 5 Pick up system for ground vibration 101172 0.9 61.80 2.188 0.092 | 1.015
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Fig. 6 Complete view of pile driving
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Fig. 8 Peak particle velocity by pile driving
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Table 5 Vibration equations by pile driving
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- Equations of _
Reliability o . L g Coeff, of | Vibration energy
index( 8) ’v1brat(1(c:>rr;l /x:;lomty Reliability (%) State correlation () (KN - m)

0 1.865(SD) ¥ 50 Ultimate limit
1.28 3.684(SD) MY 90 Serviceability limit -0.74 481~61.8
3 9.170(SD) ¥ 99.9 Safety
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