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Frost Resistance of Limestone Manufactured Sand Concrete

WANG Zhen'*, LI Huajian"*", HUANG Fali*®, YI Zhonglai'®, YANG Zhigiang"*

(1. Railway Engineering Research Institute, China Academy of Railway Science Corporation Limited, Beijing
100081, Chinaj; 2. State Key Laboratory for Track Technology of High-Speed Railway, China Academy of Railway
Science Corporation Limited, Beijing 100081, China)

Abstract: In order to determine the appliability of the utilization of limestone manufactured sand in severe cold area,
taking the relative dynamic elastic modulus as the evaluation index, the effects of strength, air content and powder
content on the frost resistance of limestone manufactured sand concrete were studied, and the reasons of freeze-thaw
failure of manufactured sand concrete were analyzed by water absorption and bubble spacing coefficient. The results
show that high strength limestone manufactured sand concrete has the characteristics of high frost resistance and sudden
failure. Increasing the strength and introducing appropriate amounts of bubbles are effective ways to improve the frost
resistance of limestone manufactured sand concrete. The frost resistance is the best when the air content of C30 and
C60 manufactured sand concrete is 6.4 % and 4.4%, respectively. The limestone powder in manufactured sand has
both positive and negative effects on the performance of concrete. The content of limestone powder in manufactured
sand is controlled within 10.0%, which is beneficial to frost resistance, mechanical properties and workability.
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Table 1 Main properties of fine aggregates

Apparent density/ Crushing Water absorption 14d . Modulus of
No. ; Soundness/ ! 4 MB value/? ., / /9 4
¢ (grem °) oundness/ % index/ % value/ %4 (by mass)/ % expansivity/ % w(mica) /24 fineness
LS 2.70 1 11 1.0 1.0 0.07 0 2.8
RS 2.57 2 — — 0.8 0.01 0.1 2.7
3.0

Particle size distribution/%
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Fig.1 Particle size distribution of limestone powder
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Table 2 Mix proportions of limestone manufactured sand concretes

Mix proportion/(kg+m ™)

Strength  Water-binder

Air content(by

Slump/mm

grade ratio C FA LS or RS w SpP AE volume)/ %

C30 0.50 280. 00 70. 00 832.00 1081.00 175.00 1. 50 0.11 175 4.6

C45 0.40 320. 00 80. 00 805. 00 1 085. 00 160. 00 1.75 0.21 170 4.6

C60 0.28 384.00 96. 00 734.00 1101.00 135. 00 3. 40 0.27 185 4.4

Note: The limestone powder content of manufactured sand is 7.5% (by mass).
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Fig.2 Compressive strength of limestone manufactured
sand concretes
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Fig.3 Frost resistance of limestone manufactured sand

concrete with different strength grades
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Fig.4 P-A curves of limestone manufactured sand concretes
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