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ABSTRACT

As time passes, bridge structures require extension work on bridge in use from various effects such as social,
economical, or traffic environment change. When the concrete is poured at the connection of extension work, initial
curing concrete is influenced by vibration of vehicles that are passing through the old bridge superstructure.
Concrete at early curing stage in construction site should be properly protected, enough to have established
sufficient integrity to withstand outside vibration, impact etc. Currently there is no standard specification or
regulation in our country. In this paper, experimental variables were divided by vibration velocity and time of
loading, and concrete compressive strength and bond strength were measured.
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Fig. 1 Concrete setting and hardening

where, (a) Limit of mechanical tamping
(b) Limit of hand tamping
(c) The first tamping
(d) The last setting
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Table 1 Vibration limit for curing concrete

Time after placement(hours) PPV (cm/sec)
0~3 10.16
3~11 381
11~24 5.08
24~48 10.16
48 more 17.78

Table 2 Vibration limit for curing concrete

(DOT, 1991)

Time after placement PPV (cm/sec)
0~4 hours 5.08
4~24 hours 0.63
1~3 days 2.54
3~7 days 5.08
7~10 days 12.70

10 days more 25.40

Table 3 Vibration limit for curing concrete
(Vibratech, 1991)

Time after placement PPV (cm/sec)
12 hours 0.635
24 hours 1.27
48 hours 254
7 days 6.35
14 days 10.16
28 days 12.70

Table 4 Vibration limit for curing concrete(KIGAM)

Time after placement PPV(cm/sec)

0~3 hours 5.08

3~24 hours 0.63

1~3 days 2.54

3~7 days 5.08

7~10 days 12.70
10 days more 25.40
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Table 5 Mixture proportion for concrete(kg/m®)
Cement| Water |Fine agg.|Coarse agg.|F/ash| AE |W/C
337 191 750 993 46 0.77 | 45.3

Table 6 Properties of steel(MPa)
Bar Tensile strength | Yield strength |Elongation(%)
SD40, D19 605.07 494.75 17.1
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Fig. 2 Experimental variables
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Table 7 The fluctuation rate of compressive
strength for loading time

Time of loading Vibrating velocities(cm/sec)
(hours) 03 045 06 10
0.0 0.0 0.0 0.0 0.0
30 -019 | -104 499 | -2056
6.0 178 | 1283 | -1077 | -16.73
12 0.0 20.34 ~0.82 | 2479
24 361 7.02 1631 | 1763

Table 8 The fluctuation rate of compressive
strength for vibrating velocities

Vibrating Time of loading(hours)
velocities (cm/sec) 3.0 6.0 12 24
0.3 -0.19 -1.78 0.0 3.61
0.45 -1.04 12.83 20.34 7.02
0.6 4,99 -10.77 -0.82 16.31
1.0 -20.56 -16.73 -24.79 -17.63

Table 9 The fluctuation rate of bond strength for
loadirig time

Time of loading Vibrating velocities(cm/sec)
(hours) 03 045 06 1.0
0.0 0.0 0.0 0.0 0.0
3.0 761 9.13 15.6 -9.37
6.0 9.20 -0.23 434 -2.04
12 8.10 ~7.89 -0.81 -14.23
24 22.21 8.46 6.40 11.48

Table 10 The fluctuation rate of bond strength
for vibrating velocities

Vibrating Time of loading(hours)
velocities (cm/sec) 3.0 6.0 12 24
0.3 761 9.20 3.10 2221
0.45 9.13 -0.23 -7.89 8.46
0.6 15.6 4.34 -0.81 6.40
1.0 -9.37 -2.94 -14.23 11.48

DN
~=

of
b
t
N

lo

finss
30,
rlr o

ol

le

0. 45 cmv/secoll A€

lo

o
Y
X

iﬂdﬁq
cm/secoll A&
1077 %] Z=7h 720l

>

of
b

7P

nﬂ:
[o

sk
a8 r
o o =

rek o

CpTA=s

=7} 10cvsecE VA 2 4% A% 7}

WA AAHe R FEATI} dashe
—

off
J%%

B2 oo tlo mo X
- )
it
ok

4
s %
B
ot

T e Ao nAHYL

> e =
I
ot
o8
Hn
el
gk
Y
H

3o
i)
>
=

o] Hdf 204 %—’F%Ql A

r
>>L A

ow, 12X7HlM Al 5 %Y=e] H53

——
« V 15 ) ¢
V/.
@
Loexdng Time(hours)

Fig. 4 The fluctuation rate of compressive
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