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Effect of Mineral Admixture on Early Age Cracking of Concrete

GAO Xiao-jian, BA Heng-jing, YANG Ying-zi
(School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, Heilongjiang, China)

Abstract: Early age cracking has been an ever-present problem during the application of high
performance concrete. Influences of silica fume, fly-ash and ground granulated blast-furnace slag
(GGBS) on early age cracking tendency of concrete were studied using the plate type concrete
cracking frame, and autogenous shrinkage, total shrinkage of early age concrete under the drying
condition were also measured in this experiment. The test results show that the addition of silica
fume worsens the early age cracking of concrete, though it has little influence on the total
shrinkage of early age concrete under drying condition. The addition of fly-ash reduces evidently
the early age autogenous shrinkage of concrete and it doesn’t decrease the total shrinkage of
concrete. The addition of GGBS increases both autogenous shrinkage and total shrinkage of
concrete at early ages. However, the addition of fly-ash or GGBS improves the early age cracking
resistance of concrete, and fly-ash exceeds GGBS. As a result, the main reason of the lower
cracking resistance of the silica fume concrete is that the addition of silica fume increases the
elastic modulus and reduces the creep stress relaxation capability of concrete at early ages. The
higher cracking resistance of the concrete added with fly-ash or GGBS is due to the lower elastic
modulus and the better creep stress relaxation capability of concretes at early ages.
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Tab.1 Mixture Proportion and Basic Performances of Concrete
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Fig.1 Cracking Frame of Restraint Shrinkage

for Plate Type Concrete
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Tab.2 Testing Results of Early Age Cracking of Different Concretes

— T Z\%&%jﬂﬁ ST 8 391 (D 1) e K 5% 58 2/ mm S %%%éﬁ AT

B 18] /b 1 3 B JE/em T LR/ %
FEMETR B 1 1. 00 2. 00 1. 10 1.10 24 264 22.8
SF5 0.83 1.83 1.20 1.30 26 287 25.0
SF10 0.75 1.92 1.35 1. 40 27 288 24.5
FA20 3. 00 5. 50 0.70 0.75 21 256 21.3
FA40 3.50 6.75 0. 35 0. 40 19 239 19.6
SL20 1.10 3. 00 0. 80 0.85 26 278 27.0
SL40 2. 00 7.00 0. 60 0.65 25 241 21.3

2.2 BHS
400

A VREE L B R A L A 2 R .
B2 mTR0, Bk R TR & 11 d v B e 5 A TG
M, L 48 Ak TR BE M 4 I ds b, T
HEIREE 1, 213 At 48 5 Vo ik K IR EE £ B U 48 34 m
T6.8% . Bk K MR EE 1 A e B )
BRI 20 Y0 (1R e 1.3 disk BRI B 0 4 43 U
INT29. 7020, 5% . FEITF b i £ 1) JL/N i, B
EVREE L BN T EWEIREE 1 S BT E R IR
HE 1 B R T I e SRR TR R 5 203 AR BT
20 Yo TRk = A W 4 (8 A S TR B £ 19 110. 6 26 .

A0 BT T 5 R T VR BE 1 RS A )
G E 3 s, TEREA K WL, B 5 A Bk K
TR B T 0 0 B B A 22 AR/ B3 dINF B R KR
Bk ) Rl s i R TR B £ K6 Y A . BT
N TR A W 1B 8 KR BE Y R

5 2107
g

- = AR
—m— SF5
100 —a— FA20
—e—SL20
0 . . . . . ,
6 18 30 42 54 66 78
1 H/h

B2 FWsmBRELt R e lmngn
Fig.2 Influence of Mineral Admixture on Autogenous
Shrinkage of Concrete at Early Ages
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Fig.3 Total Shrinkage of Concrete at Early Age
Under Single-Faced Dry Condition
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Fig. 4 Water Loss Ratio of Conrete Under
Single-Faced Drying Condition
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Fig.5 Shrinkage Deformation of Concrete at Early Age

Under Condition of Restraint
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