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Influence of Replacement Rate on Compressive Strength of
Recycled Ceramic Coarse Aggregate Concrete
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(1. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China; 2. National Experimental
Teaching Demonstration Center of Civil Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract:In order to study the effect of replacement ratios on compressive strength of recycled ceramic coarse
aggregate concrete. 10 groups of recycled ceramic coarse aggregate concrete test blocks with different replace-
ment ratios and 1 group of ordinary concrete comparison test blocks were made. Uniaxial compression tests were
performed on the test blocks after curing for 7 d and 28 d respectively. The failure process and phenomena of
the specimens with different replacement ratios were compared and analyzed. The effects of different replacement
ratios on compressive strength and peak strain of concrete were studied. The calculation method of 7 d and 28 d
compressive strength of recycled ceramic coarse aggregate concrete was put forward. The research results show
that the compressive strength of recycled ceramic coarse aggregate concrete decreases with the increase of the
replacement ratio, and the peak strain first decreases and then increases with the increase of the replacement ra-
tio. When the replacement ratio is 40%, the peak strain is the smallest.
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Tab.1 Performance index of coarse aggregate

Water Apparent Bulk

Agigregate A‘ggr;égate absorption  density/ density/
ybe srzermm 1% (kg/m®)  (kg/m®)
Natural =5y 0.40 2726 1429
gravel
Ceramic
coarse 5~20 9.77 2392 1202
aggregate
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Tab.2 Crushing indicators of coarse aggregates with
different ceramic replacement ratios

Ceramic
replacement 0 20 40 60 80 100
rate/%
(rush 1124 1123 1099 1087 925 9.50
index/%
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Tab.3 Mix ratio of recycled ceramic coarse aggregate concrete

Specimen Natural gravel/ Ceramic coarse

Sand/ (Water/Additional

Cement/

number wie (kg/m?) aggregate/ (kg/m?) (kg/m?) (kgh®)  water)/(kg/mt)  Olmp/mm
NC 0.48 1162 - 625 448 215 90
RC-10 0.48 1 045 109 625 448 215/7 80
RC-20 0.48 929 219 625 448 215/14 70
RC-30 0.48 813 328 625 448 215/20 70
RC-40 0.48 697 437 625 448 215027 90
RC-50 0.48 581 547 625 448 215/34 75
RC-60 0.48 465 656 625 448 215/41 80
RC-70 0.48 348 766 625 448 215/48 85
RC-80 0.48 232 875 625 448 215/54 65
RC-90 0.48 116 984 625 448 215/61 70
RC-100 0.48 - 1 094 625 448 215/68 65

Note: NC in this paper stands for ordinary concrete. In RC-10, RC stands for recycled ceramic coarse aggregate concrete,10 stands

for ceramic coarse aggregate replacement rate of 10%, and other numbers are numbered in the same way.
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Fig.3 The 28 d failure morphology of recycled ceramic coarse aggregate concrete specimens with different replacement

ratios
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Fig.4 28 d stress—strain curves of recycled ceramic coarse aggregate concrete with different replacement ratios
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Tab.4 Compressive strength and peak strain of recycled ceramic coarse aggregate concrete with different replacement ratios

7 d compressive strength
Specimen

28 d compressive strength

Calculated value/tested value 9g ¢ peak strain

/MPa /MPa /MPa

number
Tested value Calculated value Tested value Calculated value 7d 28d /(x107)
NC 40.79 40.52 46.90 47.00 0.99 1.00 19.16

RC-10 39.84 39.98 45.18 46.05 1.00 1.02 19.00
RC-20 38.66 39.43 4438 45.11 1.02 1.02 18.56
RC-30 39.19 38.89 45.41 44.17 0.99 0.97 18.09
RC-40 38.78 38.34 4347 43.22 0.99 0.99 18.05
RC-50 37.80 37.80 42.79 42.28 1.00 0.99 18.12
RC-60 36.83 37.25 41.10 41.34 1.01 1.01 18.52
RC-70 37.47 36.71 4132 40.39 0.98 0.98 19.09
RC-80 36.49 36.16 39.19 39.45 0.99 1.01 19.38
RC-90 35.60 35.62 38.75 38.51 1.00 0.99 19.93
RC-100 34.52 35.07 36.50 37.56 1.02 1.03 21.60
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Fig.5 Compressive strength of recycled ceramic coarse
aggregate concrete
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