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Table 1 Chemical composition and mechanical properties of cement
A& w/ % PUE R EE/MPa Lo EE /MPa
Cl MgO SO, e 2kt 3K 28 K 3K 28 K
0.013 3.15 2.32 3.05 30.9 52.7 6.2 8.7
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Table 2 The physical properties of coarse aggregate

B2 A FWEE/(kgm ) FAE/ % FWE/ K WAKER/ K RRER Y =S R %
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Table 3 Summary of concrete mix proportions
AR R B/ (kgem )
R 25 \ — — B , :
7K e K A AL 7K KR H A B R w K
NAC 344 0 168 1170 0 667 4.13
RAC-NSO 344 0 183 0 1051 667 4.13
RAC-NS1 341 3.44 183 0 1051 667 5.17
RAC-NS2 337 6.88 183 0 1051 667 8.61
RAC-NS3 334 10. 32 183 0 1051 667 12.05
RAC-JO 344 0 198 0 1051 667 0
RAC-J1.5 344 0 198 0 1051 667 5.17
RAC-J2.5 344 0 198 0 1051 667 8.61
RAC-J3.5 344 0 198 0 1051 667 12.05
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Table 4 Results of the effects of water reducer on
mechanical property and workability

SRS BHERE/mm fu/MPa
3K 7K
RAC-JO 33 27.65 32.94
RAC-J1.5 86 28. 44 33.98
RAC-J2.5 154 25. 86 32.23
RAC-J3.5 185 26. 04 31.63
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Table 5 Results of the workability

S5 Ak AACRES R/ 0 YHEE /mm
NAC 0 155
RAC-NSO 0 140
RAC-NS1 1 78
RAC-NS2 2 45
RAC-NS3 3 65
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Table 6 Experimental results of the compressive
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Table 7 Experimental results of the splitting tensile

properties

N f./MPa
IR 3K 7K 28 K

NAC 39.42 48.55 53.72
RAC-NSO 24. 94 28.98 40. 62
RAC-NS1 27.78 33.75 41. 86
RAC-NS2 28.98 35.18 40. 10
RAC-NS3 31.00 32.96 42.54
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properties

e f/MPa
R 3% 7R 28

NAC 3.63 3.61 3.40
RAC-NSO 2.63 2.92 2.91
RAC-NS1 2.54 2.88 3.06
RAC-NS2 2.61 3.15 3.57
RAC-NS3 3.61 3.48 3.17
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(a)RAC-NSO; (h)RAC-NS3.
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Morphologies of RAC-NSO and RAC-NS3

Fig. 1
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Fig.2 XRD patterns of RAC-NS0O and RAC-NS3
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Effects of Nano Silica Additions on Properties of Recycled Aggregate Concrete

LIU Junhui', LTU Bingyue', OU Sihua', GUAN Shuhong', FENG Wanhui'**
(1. College of Urban and Rural Construction, Zhongkai University of Agriculture and Engineering, Guangzhou 510225,
China; 2. Guangdong Lingnan Township Green Building Industrialization Engineering Technology Research Center,
Guangzhou 510225, China; 3. Institute of Sustainable Building and Energy Conservation of Zhongkai University of
Agricultural and Engineering , Guangzhou 510225, China)

Abstract: Recycled aggregate concrete (RAC) is an environmental friendly material. However, due to the
inherent defects of recycled aggregate (RA) , it is difficult to popularize its application in structural
engineering. As an auxiliary cementitious material for concrete, nano silica (NS) has been tremendously
studied in ordinary concrete, but there are few studies on its use in modified recycled aggregate concrete. In
this paper, using universal testing machine, scanning electron microscope and X-ray diffractometer, the
effects of different additions of nano-silica on the modification of recycled aggregate concrete were analyzed
from the aspects of working performance, compressive performance, tensile performance and microscopic
morphology. The feasibility of using nano-silica to modify recycled aggregate concrete was discussed in
depth. The test results showed that nano-silica has high activity and filling effect, which promotes the
hydration reaction of cement and significantly improves the compressive performance of recycled aggregate
concrete at the early age. In addition, due to its small particle size, nano-silica fills the micro-cracks and
pores of recycled aggregate, reduces the brittleness of recycled aggregate concrete, and significantly
improves the tensile properties of recycled aggregate concrete at the later age. It is worth noting that nano-
silica has agglomeration effect, and it is necessary to use water reducing agent and pre-mixing method to
improve its working performance, thereby promoting its applicability.

Key words:recycled aggregate concrete;nano silica;mechanical properties; workability ; curing age
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