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FE: @RI T A RSB A C35 BB . PUERE . BB . 5 W 4E i 52 e 558 1 BG4k 5
BT B AT LR R A o G ALBR X 90 d ety s, 25 SRR . IREE XM R EE S K EN T BER EEA, §5E
k6.5 % B YT BE IR B B R AA 165 mm.  HUHESRBERE SR8 M T m RS, TR EE A 8 AR et R A 2 A TR 1 9 o
B, BEKEN 8 0%0 72 h4E R N 7 d LIRTREE i 4s R B & IR 5+ &K B WA & ; 14~90 d IREE Ik
GERFEE SR BN MR, SRENR 4 6 X HREE AR AP . DU 9% B R4 P A8 A3 B A UF 00 P . R AT
LR R 90 d iREE Ll Rk, HAFLEN 1 000~2 000 pm BYEFLAF 90 d Wi 4E STk % KT 10~ 100 pm B9 FLN
90 d WA BTk IR /N, 1% TT R AR PRGE A A T TR B SR A T AR b A BRI AR
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Effect of different air content on shrinkage property of concrete

HANG Meiyan', SUN Zhongke', GUO Yanmei*
(1. School of Civil Engineering, Inner Mongolia University of Science &. Technology , Inner Mongolia Baotou 014010, China;
2. Hohhot Construction Project Quality Supervision Station, Inner Mongolia Hohhot 010020, China)

Abstract: In this paper, the effects of different air content on the fluidity, compressive strength, early shrinkage and late
shrinkage of C35 concrete are studied experimentally, and the effects of porosity and graded porosity on 90 day shrinkage
are analyzed by means of image processing. The results show that the fluidity of concrete increases first and then decreases
with the increase of air content, and the maximum slump is 160 mm when air content is 6.5% , and the compressive
strength decreases with the increase of air content. The higher the air content of concrete, the more obvious the restraint
of early shrinkage deformation. When the air content is 8. 0%, the shrinkage rate of 72 hours is the smallest; before 7
days, the shrinkage rate of concrete decreases with the increase of air content of concrete; and after 14 days to 90 days,
the shrinkage rate of concrete increases with the increase of air content. When the air content is 4. 6%, the fluidity,
strength and shrinkage of concrete can be well balanced. The image analysis shows that the larger the porosity is, the
larger the shrinkage of concrete in 90 days. The pore size of 1 000~2 000 pm contributes the most to the shrinkage in 90
days, while the pore size of 10~100 pm contributes the least to the shrinkage in 90 days. This method is simple and fast,

which provides a good theoretical basis for future engineering applications.
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JKIBIEHISEVE P - 042.5 KIB, 2R 2 940
kg/m®, 3 d HLEREE 19. 8 MPa, 28 d ¥ 58 FF
47.8 MPa, M EMM 389.7 m*/kg. #WHBEF %
AR T BB, MR 2.6, KA
89%, 28 diFEPE4E%L 88%.

MR 3L Y A 5~ 25 mm % 42 2% 1
fi, RWERE 2 755 kg/m*, HERUBER 1 625
kg/m®, FERFFEFR 10%. 48 Bhik ALk =i &b,
MPBERIE K 2.7, RUWEEER 2 520 kg/m’, HER
BREEh 1 543 kg/m*, SREN 2.7%.

WK S R 12.5%, BKER R 21%
1) 2R R T v 1 RE 7K 5.
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Fig. 1 Shaking state of air entraining agent K12
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Tab. 1 Concrete mix ratio/(kg - m™*)

[ e TR K ¥e Ty IR W fi ¥ K = 1A

J 280 120 828 994 160 6 0
Y-1 280 120 828 994 160 6 0.4
Y-2 280 120 828 994 160 6 0.8
Y-3 280 120 828 994 160 6 1.2
Y4 280 120 828 994 160 6 1.6
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(2) Vo T b 3 7 3%

REEEBABIAHG, 5IANKER/NH,
TS BB N 51 AR G TR FL 25 R AS 4k
HOEBFLARTEE 4 10~2 000 pm 1S FL#EFT AL
SINT. S HRHESE N AR B O k. R R
90 d My RN R DI FF, Ik AR 2 AT R T AT
AhFE, KT I A R AL S R R, H 0.4
pm A6 CaCO, 8y K 34 5 U $K 76 40 3 5 i k0
B L2 R AT, R Image Pro Plus 3%
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Tab. 2 Performance of concrete with different air content

‘ . HLF B / MPa
RIS SR/ PHER /mm
7 d 28 d
J 1.3 140 33.1 52.1
Y-1 3.3 150 30.1 50. 1
Y-2 4.6 160 27.6 47. 8
Y-3 6.5 165 24.8 39.7
Y-4 8.0 140 24.6 37.8
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Fig. 2 Early shrinkage of concrete with different air content
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Fig. 3 Later shrinkage of concrete with different air content
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Tab.3 Pore size distribution of 90 d concrete with different air content
N - . S RFLBRE /%
I T AR RALBCE 90 Dl 10~100 100~250 250~500  500~1 000 1 000~2 000
L X —~ ~ oK C() ~ T = ~ —~
/% /% RI% 7 Y 7
/‘um /;Lm /‘um /‘um /[Lm
J 1.3 0.173 186. 4 0.000 3 0.018 7 0.025 5 0.021 0 0.088 7
Y-1 3.3 0. 642 204.7 0.016 8 0.322 9 0.139 9 0.119 3 0.042 7
Y-2 4.6 1. 135 260.7 0.010 9 0.5337 0.339 0 0.238 2 0.090 7
Y-3 6.5 2.075 327.9 0.0159 1.118 2 0.523 6 0.239 2 0.178 3
Y-4 8.0 3. 367 400. 3 0.029 3 1.340 0 1.342 8 0.435 3 0.219 8
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Fig. 4

Pore distribution and morphological characteristics of 90 d concrete
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Fig. 5 Effect of porosity on shrinkage of 90 d concrete

with different air content
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