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ABSTRACT

Steel reinforced concrete(SRC) columns, which have heen widely employed in high-rise buildings, exhibit a
time-dependent behavior because of creep and shrinkage of concrete. This long-term behavior may cause a serious
serviceability problem in structural systems, so it is very important to predict the deformation due to creep and
shrinkage of concrete. However, it was found from the previous experimental studies that the long-term deformation
of SRC columns was quite dissimilar from that of RC columns. A new method is required to quantitatively predict
the long-term deformation of SRC columns. In this study, the causes of the discrepancy between the behaviors of
RC and SRC columns are investigated and discussed. SRC columns exhibit a time-dependent relative humidity
distribution in a cross section differently from that of reinforced concrete(RC) columns owing to the presence of a
inner steel plate, which interferes with the muoisture diffusion of concrete. This relative humidity distribution may
reduce the drying shrinkage and the drying creep in comparison with RC columns. Therefore it is suggested that the
differential moisture distribution should be taken into account in order to reasonably predict column shortening of

SRC columns.

Keywords : SRC column, moisture diffusion, drying shrinkage, drying creep, differential moisture distribution
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Fig. 1 Obstruction of the moisture diffusion route
as it occurs in SRC columns
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Table 1 The mix proportion

Unit weight(kg/m’)

Cementj Water-| Fine Super
binder | agg. Fly Fine [Coarse -
type ratio(%6)lratio(%6) WaterCement Sla plasti

wiag
ash ags. | agg. cizer
1 33.9 43 161 | 403 [48] 24 | 720 | 976 | 6.65
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Fig. 3 The shape of specimens and measurement

locations
100 =i
=
o
f=4
E. 96 —
-]
2 i
[
3 o
0w 92— [e]
g &
g J .
b \
b .
= 88 \
J \
T T T T T 171 \‘ T ¥ 7T Y‘F‘l
1 10 100

Drying duration (day)

Fig. 4 Analytic results compared with experimental
result

>
o
=

o2 EE’ rot
X2,
o
id
i
58
rin
=
o
i}
oft
_O‘L
£
>
i_fl‘
o

oil ol
L ot
> F

ol
bdt
B
°
=
=
LS
.
i
ot
)
Sh
A
o mlo

(I )
S
i)
Sy
il
1%
olo
e
:?I:,“
1=
it
ich
1o
1)

%% log scale® YERI g zolu)

RE 34 dAA 2d 23 o4 2o} Ao
2 2% 29E woli 98S ¢ don, AusE
547179 oA 9 A% eAE s, @4 A
zaey $EHe % BT & 4 QY $8Y
b A9 A9E Ador malete Dih-103 A4 5
ERAAE, Ao FEIIAS) 3 18410 mivh o)z,
FUAF [ 12410 “mh otk olFA 7@ F a4
¥eE Ul £4% 2agee) $EA2SE 2 H57
22T 8 Aol ALgelelrt

32 £5UxFE Y F5yUza2(Ze A o

Neig € of ro| 2



&
]

e

Regression analysis
. Measured value

Strain (x10%)

¢

0~ T )
1 10 100
Drying duration (day)

Fig. 5 Regression analysis of drying shrinkage
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differential moisture distribution
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