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ABSTRACT

In construction site, there are some occasions where concrete under initial curing is being affected by vibration
from nearby vibration sources. To study these effects, in this paper, strength characteristics of concrete specimens
subjected to continuous vibration up to 12 hours in vertical direction after concrete placement were observed. And
through the vibration time control experiment where a number of time combinations consisted of times before and
after applying vibration during initial curing period were used as experimental parameters, possibility of concrete

strength improvement was investigated.

From the experimental results, it could be seen that the concrete strengths were mostly decreased due to the
increase of vibration velocity during initial curing period. But fluctuation ratio of concrete strength did not have any
close correlations with the vibration times. And results of vibration time control experiment showed that if times
before applying vibration sustains at least more than 3 hours, subsequent vibrations after that hours do not affect

the concrete strength in any unfavorable ways.
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Table 1 Physical properties of aggregates

Item Max.‘ Specific | Absorption| Finess
Aggregaté grain sSize| o avity (%) modulus
(mm)
Fine aggregate - 251 1.52 275
Coarse aggregate 25 2.62 0.85 7.28
Table 2 Mix proportions of concrete
Unit weight
Gonax |Stump| W/C | S/a | Air iy AE water

(mm)| (cm) | (%) | (%) | (%) wlclslal

25 | 12 | 48 |427] 50 |167| 348 | 721 {1010 1740

Table 3 Measured vibration velocities and

frequencies
Item Vibration velocity Frequency
Bridge (kine) (Hz)
) Min. 0.267 3.0
Bridge 1
Max. 2.460 7.0
. Min. 0.038 6.0
Bridge 2
Max. 0.648 14.0
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(a) Vertical bond test (b) Horizontal bond test

Fig. 1 Bond test specimen

Fig. 2 Test setup
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Table 4 Specimen identification for vertical vibration
experiment

Vibration velocity Vibration time

Specimen ID (kine) (hr)

C0.25
V0.25-3
V0.25-6 0.25
V0.25-9

V0.25-12
V0.5-3
V0.5-6
V0.5-9

V0.5-12

C1.0
V1.0-3
V1.0-6 1.00
V1.0-9
V1.0-12
V2.0-3
V2.0-6
v2.0-9
V2.0-12

C4.0
V4.0-3
V4.0-6 4.00

0.50

2.00
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(c) Bond strength ratio at upper horizontal bar

Table 5 Specimen identification for vibration time
control experiment

Specimen Vibratiop Tl;g;l;)frfgre \{ibration
D velocity (kine) vibration (hr) | M€ (hr)
C0.25 0 0
V0.25-3-9 3 9
V0.25-6-6 025 6 6
V0.25-9-3 9 3
V0.5-3-9 3 9
V0.5-6-6 05 6 6
V0.5-9-3 9 3
CL0 0 0
V1.0-3-9 10 3 9
V1.0-6-6 ' 6 6
V1.0-9-3 9 3
V2.0-3-9 3 9
V2.0-6-6 2.0 6 6
V2.0-9-3 9 3
C4.0 0 0
V4.0-3-9 3 9
V4.0-6-6 40 6 6
V40-9-3 9 3
60
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(d) Bond strength ratio at lower horizontal bar
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(e) Bond strength ratio at vertical bar

Fig. 3 Strength fluctuation ratios according to vertical vibration
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Fig. 4 Strgngth fluctuation ratios according to the vibration time control
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(c) Specimen vibrated for 3-9hours with 2.0kines

Fig. 5 Fracture surface of specimens for splitting
tensile strength
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