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Drying shrinkage prediction model for pavement concrete

based on multivariate linear regression theory
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(School of Highway, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: In order to decrease the drying shrinkage ratio of concrete, it is essential to make reasonable
choices among such parameters as water-cement ratio, binder consumption volume, the amount of coarse
and fine aggregate and so on. In the present study, the influences of main factors on the earlier drying
shrinkage were investigated by using the self-developed experimental drying shrinkage setup, and the
main parameters for controlling drying shrinkage of concrete were determined. Through comparing and
analyzing the limitations of existing models for predicting drying shrinkage of concrete, and based on
multivariate linear regression theory, the prediction model for earlier drying shrinkage of pavement con-
crete was established based on raw material mixing proportion of concrete by applying SPSS software.
The results show that such factors as water consumption volume and aggregate volume content are main
influence factors on the drying shrinkage of concrete while the cement content is minor, and basically ag-
gregate volume ratio has no influence on the drying shrinkage. This study will provide theoretical foun-
dation for designing pavement concrete mixing proportion to resist cracking. 4 tabs, 11 figs, 16 refs.
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Tab.1 Mixing proportions of pavement concrete

[iie A 7K Je =/ FHK &/ HLAnERE | BB [iied IKVEH &=/ FHK &/ HLANERE | HORHMARR
Fe (kgem™) | (kg m™%) R L U Y% F5 (kgem™3) | (kg*m™ %) R S8/ %
1 144.0 11 298 155.0 73.1
2 151. 2 12 300 126.0 77.6
3 158. 4 13 330 138.6 75.3
360 1.8
4 165.6 14 360 151. 2 73.1
5 172.8 15 390 163. 8 70.8
1.8 73.1
6 180. 0 16 420 176. 4 68.6
7 419 17 1.2
8 388 18 1.5
155.0 360 151.2 73.1
9 360 19 1.8
10 316 20 2.1
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Fig.1 Measurement apparatus for drying shrinkage of concrete
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Fig. 2  Influence of water consumption volume on

drying shrinkage of concrete

—— LAl
—— LAtk
—— A3
—— P Atbd
-8 fiiALLS
-8 fii&kko

K 7E K Blg

1 35/d
B3 RRAKR T IREE LKL RNl

Fig. 3 Evaporation of water in concrete with different
water consumption volumes
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Fig. 4 Influence of cement content on

drying shrinkage of concrete
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Fig.5 Evaporation of water in concrete with

different cement contents
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Fig. 6 Influence of aggregate volume content on

drying shrinkage of concrete
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Fig. 7 Evaporation of water in concrete with

different aggregate volume contents
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Fig. 8 Influence of aggregate volume ratio on
drying shrinkage of concrete
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different aggregate volume ratios
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Tab.2 Comparison of predicted values with different prediction models and measured values for drying shrinkage

NGEEES S it & R WE) ACI biibo Bazant-Panula AT CEB-FIP AEXF
2 d R4S b T T W/ T (& W2/ % TS w2/ %
1 1.272 7 52.895 8 10.451 0 10. 958 8
7 1.180 7 64.809 7 19.057 6 19. 605 0
e3/e2 1.945 9 1.405 7 1.412 2
12 1.270 3 53.191 5 10. 664 6 11.173 5
17 1.265 8 53.729 7 11.053 5 11.564 1
1 1.484 8 91.407 1 15.262 9 16.317 4
7 1.325 3 114.449 8 29.138 9 30. 320 4
e /e2 2.842 1 1.7115 1.727 1
12 1.729 7 64.309 2 1.055 1 0.149 9
17 1.379 7 105. 987 4 24.043 0 25.177 8
1 1. 636 4 125.641 0 20.063 9 21.703 2
7 1.397 6 164.191 0 40.576 4 42,495 8
€5 /€2 3.692 3 1.964 7 1.991 5
12 1.918 9 92.416 0 2.384 8 3.782 8
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7 1.4819 203. 658 5 47.367 3 50.036 7
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7 1.518 1 247.038 3 56.688 1 60.218 2
er /e 5.268 3 2.378 6 2.432 2
12 2.270 3 132. 055 7 4.773 4 7.133 8
17 1.797 5 193. 095 2 32.3327 35.314 1
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Fig. 10  Residual distribution histogram
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