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Relationship between autogenous shrinkage and resistivity of
cement mortar internal cured with low active slag

DU Yuhui, LI Shuangxi

(School of Water Resources and Civil Engineering; Key Laboratory of Water Conservancy Project Safety and Water

Disaster Prevention, Xinjiang Agricultural University, Urumqi 830052, P. R. China)

Abstract: Using pre-absorbent low active slag as internal curing material instead of fine aggregate, the
autogenous shrinkage and resistivity variation of low active slag internal curing mortar were studied, and the
relationship between them was revealed. The results show that with increase of low active slag content, the
early strength of mortar decreases greatly, with the extension of age, the strength reduction in the middle and
late stages of mortar is smaller than that in the early stage. It is suggested that the appropriate content of low-
activity slag is 15%-25% of the fine aggregate quality. The internal curing of low active slag has obvious
influence on the resistivity development of mortar. Before setting hardening, the resistivity of mortar increases
with the increase of low active slag content. After it, the slurry resistivity decreases with the increase of low
active slag content. The internal curing of low active slag can effectively inhibit the autogenous shrinkage at

various stages of the slurry, especially in the rapid shrinkage stage and transient expansion stage. At the same
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time, the resistivity after 36 h has a good correlation with autogenous shrinkage, and the change of autogenous
shrinkage can be predicted by the development trend of resistivity.

Keywords: cement mortar; internal curing; autogenous shrinkage; resistivity; low active slag
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Table 1 Chemical composition and mineral composition of Portland cement P-1 42.5 %
. , i BB AR
Pe kit Sio, ALO, CaO MgO SO, Fe,0,
C,S C,S C,A C,AF
0.45 21.32 4.31 61.26 2.47 2.55 3.54 57.22 19.29 6. 34 10.76
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Table 2 Physical properties of Portland cement P-1 42.5

4 R/ L T AR/ T o B k45 ] /min B /MPa PSR JE /MPa
(0. 08 mm)/ % (g/cm?) (m?/kg) /% )k 2k 3d 28d 3d 28d
0.9 3.14 342 25.8 185 255 5.8 8.6 27.7 51.2
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. Fig. 1 Vitreous content of low active slag

ST 1643.676 87
BT 1689.178 17
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Fig. 2 Morphology of low active slag particles
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Table 3 Technology index of low active slag

HETE RWEE/ WBEE/ BEEE/

75 ik / % ‘ ‘ PR JEREME/ % CaO/%  £-CaO/%  MgO/%  WokR/%
S my (kg/m?’) (kg/m?’) (kg/m?*) - ! ’ ' g ’
1.11 0.01 2270 970 1085 2.6 28 38.3 0.1 5.6 10
R4 BEEAL
Table 4 Mix ratio of mortar
Bl &/ (kg/m*)
Fe 45 (my/my) g
ISEIZ1aVIS FrAEfd A1 T6 1 i 7K K e bRy K 7]
1 BO 0. 36 0 1 350 0 194. 4 405 135 0.6
2 B1 0. 36 20. 25 1147.5 202.5 194.4 405 135 0.6
3 B2 0. 36 33.75 1012.5 337.5 194.4 405 135 0.6
4 B3 0. 36 49.95 877.5 472.5 194. 4 405 135 0.6
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Fig. 3 Non-contact measuring instrument for concrete

shrinkage deformation
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Fig. 4 Effect of different low active slag content on

mechanical properties of mortar
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Fig. 5 Effect of different low active slag content on

autogenous shrinkage of mortar
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Fig. 6 Resistivity development curve of mortar with

different low activity slag content
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Table 5 Coefficients of fitting equation of samples
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