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Abstract

Recently, it is noticed that autogenous shrinkage of high-performance concrete causes early crack in high
performance concrete structures. The purpose of the present study is to derive a realistic equation to estimate the
autogenous shrinkage of high performance concrete and to apply to structural analysis. For this purpose, several
series of concrete specimens have been tested. When water-binder ratio is fixed to 30 %, major test variables were
the type and contents of mineral admixture. The autogenous shrinkage of HPC with fly ash slightly decreased than
that of OPC concrete, but the use of blast furmace slag increased with the autogenous shrinkage. A prediction
equation to estimate the autogenous shrinkage of HPC with mineral admixture was derived and proposed in this
study. The proposed equation show reasonably good correlation with test data on autogenous shrinkage of HPC with
mineral admixture. The finite element program developed in this study provides the useful tool for the flexural
analysis including the autogenous shrinkage model. By this program, we know that the tensile stress considering the
autogenous shrinkage of reinforced concrete structures increase 20~27 % than that not considering.
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Table 1 Mix proportions of concrete
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Fig. 2 Channge of concrete mass with time
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Fig. 3 Frmae element configuration of reinforced
concrete

Fig. 33 Zo| ofjrle] ZaE
S ARSI S L
AMAE 2 dd 7

% H2 FoE 4
oZAYE MW Q4% Fg 3
x5, y=o & W H9 g
T MY AREE e AR Akt dAEwee
RE QRS uo 2 g2 Jej

e |
Il
g 2
& F
‘;_/
< |
I
SR
=
Il
N% _Q:
—_—
~ |
Il
TN
le |
N—
—
—
=

g, AN

u
(Condensation) W&ol
ZSEAREE o AR

dR= K dr ©
K=K + K 3

AN, R, K, K, Ke 27 e, dagaae
S35 A, T

HEAL-We] BAPE B = A @) go| 28
Ase $E3} o] #dAHE FEoE o] Uehd 4
Qo BABAAE K 94 4 ()9 o] Uehjo] 7
Alojdl 4 Ik

= (6., ~v6..) = |B.,~yB,) )

K = /ETEE dv

TEB ~yB,"EB,
—/ e | AV
be Yy B, BB,

aa ](ab
- [fm F } ©

A (5)8] RHE ZojA] WA T s
ol F7HHN F HEo] o8] AN, Zolo] et

INMIES

o

o

i

o
o
[l

B ZCIE 29 s oA

Hi

Time(days)

0 10 20 30 40 50 60
% 100 T T T T T
[~}
- —n— OPC
X 0
T —e—FA15
2 —+— FA3D,
f:f -100 ‘&
= \
% 200 \:\:\
I S —
2 3w .
@ e
m L]
£ 4
=
<

500

(a) Shrinkage according to fly-ash replacement
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(b) Shrinkage according to furnace slag replacement

Fig. 4 Autogenous shrinkage according to mineral

admixture
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Fig. 5 Comparison of the autogenous shrinkage
model
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Table 2 Proposed coefficients of modified Tazawa
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