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Tab.1 Main technique indexes of coarse aggregates
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Tab. 2 Mix ratio of lightweight aggregate concrete(unit: kg/m?®)
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Fig. 1 Schematic diagram of reference image and target image
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Fig. 2 DIC shooting system and camera position
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Fig. 4 Minimum principal strain cloud map of each specimen section in the first 21 days
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Fig. 7 Strain change of aggregate in the first three days
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Fig. 8 Strain change of mortar in the early age
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Fig. 9 Strain comparison of aggregate andmortar in the first three days
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Fig. 10 Comparison of minimum principal strain in the first 21 days
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Tab.3 The ratio of shrinkage of pre-wetting to no pre-wetting specimens
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‘ JKIR He
Fisf i)

0. 35 0. 40 0.45
0~3 K 40.05% 37.66% x 59. 14 %
3~21 R 82.63% 79.39% * 86.02%
0~21 R 76.53% 73.41% * 82.17%
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(2) 2 LWAC WK oy & i 22 Bl 309 o o B A 58 4 A SR 47 B8R B 35 5 10 S AR Y e /s 2
IO A8 AN 2 Bt A K OB HE 6 48 DRI D /) T 2 Bt 7K W EE B 386 O FE KO EE S 0. 40 B 32k 31 85 442 1) 1A 37 4
ORI % T Z2ALRRE KR FEAS 5y 5 i A6 T v B4 6 MU 3 B A KR LE

(3) TE R B0 I 5 B B /N AR AT B IR & — B B A 3 —E I BN A —
V8 AR 4 A8 A 2 B A 53— 23 (9 A8 A 1) AR S R Bk g o B ORE S D IR A A A K 0 e B 1 B 25 P
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Experimental study on early-age meso-shrinkage of lightweight
aggregate concrete based on digital image correlation technology

WAN Zhaohang, BAI Pengxiang, HONG Miao, ZHU Feipeng, HU Feng, LEI Dong
(School of Mechanics and Materials, Hohai University, Nanjing 210000, Jiangsu, China)

Abstract: In order to explore the shrinkage deformation law of early-age lightweight aggregate
concrete (LWAC), the shrinkage phenomenon of early-age LWAC was studied experimentally by
using digital image correlation (DIC) technology. The specific experimental method was to compare
the effect of aggregate pre-wetting on shrinkage deformation under three different water-cement ratio
conditions. The shrinkage deformation of LWAC was observed by DIC technique, and the evolution
process of full-field strain at the early age on the surface of LWAC was obtained. The results show
that the pre-wetting treatment can have the effect of internal curing on lightweight aggregate, thus
reducing the shrinkage deformation of concrete at the early age; with the increase of water-cement
ratio, the effect of internal curing will not increase, but shows the trend of rising first and then
decreasing. The curing effect is the best when the water-cement ratio is 0. 40; in the early age, the
minimum principal strain of aggregate and mortar does not always show a consistent change trend, but
deviates from each other in a certain period of time.

Keywords: lightweight aggregate concrete; digital image correlation; strain; early age; internal main-

tenance



