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An Experimental Study on the Creep and Shrinkage
for the Segment Concrete in PSC Box Girder Bridge
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ABSTRACT

In designing PSC box girder bridge, the dead load. prestressing force, creep and
shrinkage of concrete are the main factors which influence the camber and deflection of
segmental concrete structure under construction. Among these factors the creep and
shrinkage are the functions of the time-dependent property which, therefore, must
considered with time. The prediction model for estimating creep and shrinkage of
concrete has been suggested by ACI, CEB/FIP, JSCE and KSCE design code.

In this study the creep and shrinkage test were carried out for four curing ages of
concrete which was applied to the pretressed concrete box-girder bridge at a construction
site, and the results of test were compared to the values of prediction by the design
code. Shrinkage test shows that the test results are similar to KSCE-96 and JSCE-96
but very higher than other prediction models and creep test results are generally similar
to ACI-209 and KSCE-96 but lower than other prediction models in contrast to
shrinkage test.

Keywords : prestressed concrete, creep, shrinkage, prediction model, compressive

strength, elastic modulus.
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Table 1 Condition for creep and shrinkage test
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Fig. 1 Longitudinal cross section of the box girder bridge

Photo 1 Compressive creep testing machine
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Table 2 Concrete mix design
HA7NE2 = (kg/cm?) 400
HABAAF (mm) 19
W/C (%) 30.5
S/a (%) 41
Water (kg) 163
Cement (kg) 534
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Slump (cm) 15
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Table 3 Mean compressive strength and elastic moduius

A= HEUEHAE €A Al
(<) (kg/cm?) (% 10°kg/cm?)
3 330 2.13
7 454 2.42
28 544 2.68
90 550 2.91
5 - . 1
i
—~ 4 |
£
] 22| BFAIYA \
rT; 3 - -—/__./’_- !
(\;: P M‘, ’
fay i
X0 !
w

[ — 1 S S I

300 350 400 450 500 550 600
ABAE (skolcnf)

Fig. 2 Elastic modulus of compressive strength
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Fig. 3 Shrinkage strain with time at each curing age

900
800

UZSZHEE («107)
o
o
o

200 [—o—sealed |
100 —&— unsealed

0 50 100 150 200
AlZh(d)

Fig. 4 Sealing effect on shrinkage strain at 3 curing age
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Fig. 5 Sealing effect on shrinkage strain at 7 curing age
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Fig. 6 Sealing effect on shrinkage strain at 28 curing age
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Fig. 7 Sealing effect‘on shrinkage strain at 90 curing age
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Fig. 8 Time dependent stiain with time at each curing age
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Fig. 9 Specific creep with time at each curing age
800
500
© 400
X
w
% 300
E2)
H|
T 200
" ——Unscaled|
—e— Unsealed
100 i-#-Sealed |
[¢]
0 50 100 150 200

Alzh (&)

Fig. 10 Sealing effect on creep strain at 3 curing age
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Fig. 11 Sealing effect on creep strain at 7 curing age
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Fig. 12 Sealing effect on creep strain at 28 curing age
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Fig. 13 Sealing effect on creep strain at 90 curing age
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Fig. 14 Shrinkage strain by KSCE-96 model
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Fig. 15 Shrinkage strain by ACI-209 model
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Table 6 The coefficient used in CEB/FIP-78 model
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Fig. 16 Shrinkage strain by CEB/FIP-78 model
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Fig. 17 Shrinkage strain by CEB/FIP-90 model
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Fig. 18 Shrinkage strain by JSCE-96 model
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Fig. 19 Comparison for shrinkage strain at 3 curing age
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Fig. 20 Comparison for shrinkage strain at 7 curing age

| ~—se—— CEB/FIP-78
| ot ACI-90
| ——CEB/FIP-90 ™ g..coeo" -

UL SHUB(-109

0 50 100 150 200
AlZHR)

Fig. 21 Comparison for shrinkage strain at 28 curing age
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Fig. 22 Comparison for shrinkage strain at 90 curing age
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Table 9 The coefficient used in KSCE-96 model
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Fig. 23 Specific creep by KSCE-96 model
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Fig. 24 Specific creep by ACI-209 mode!
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Fig. 25 Specific creep by CEB/FIP-78 model
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Fig. 26 Specific creep by CEB/FIP-90 model
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Fig. 27 Specific creep by JSCE-96 model
4.2.6 44X A3 Hln 4
o& 3¥ 28%E 312 ZF FAAEA ] v
AYZE z} & vjud ol

1.6E-05

|—e—«sCE-98

1.4E-05 |—®—ac-200 |

—&— CEB/FIP-90 .

1.2 Lj---®-- Expenmsmal‘
E05 1 e ssce-ss

~-&—CEB/FIP-78
o

1.0E-05

(/kg/cm?)

8.0E-06

o

6.0E-06

CEE]

4.0E-06 |

2.0E-06

0.0E+00 . PO
0 50 100 180 200

AlZH(")

Fig. 28 Comparison for specific creep at 3 curing age
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Fig. 30 Comparison for specific creep at 28 curing age
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