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Study on mechanical property of carbonized concrete under monotonic loading

XU Shanhua, KONG Deliang, LI Anbang, ZHU Wenzhi
( School of Civil Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China )

Abstract: The purpose of this study is to investigate the effect of full carbonization on the mechanical property of concrete. Three
batches of specimens with concrete strength grade of C20, C30, C40 were cast, and accelerated carbonation tests and monotonic
loading tests were carried out. It shows that the material brittleness of concrete and the peak strength increased after carbonization;
the strain at peak compressive stress decreased about 10% and the effect of concrete strength on the decreasing amplitude was not
significant; the ultimate strain decreased and the decreasing amplitude were obviously impacted by the concrete strength grade, and
the decreasing amplitude increased from 10% to 30% as the grade changed from C20 to C40. This study can provide the seismic
performance evaluation on the existing concrete structure.
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Tab.1 The mix proportion of concrete

AR KR kg m® JKIkgm® BbFkem® A F/kem®

C20  0.65 220 340 957 883
C30  0.60 210 350 920 920
C40  0.50 190 380 824 1006
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Fig.3 Failure mode of the carbonated concrete under compression loading
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Fig.4 Before and after carbonation concrete stress - strain curve comparison
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Tab.3 The characteristic parameters of concrete under compression loading

o AN AN RN o AN AN BRNA
4] WL /MPa /107 ) W /MPa /107
201 2329 24.629 3.40 211 2.100 33.204 334
C20 KBpfE 202 2.406 23.825 3.85 C20 524Wf 212 2.203 34916 323
203 2417 24.505 3.92 213 2.089 31.247 337
301 2287 32.863 3.67 311 2.033 40.138 2.94
C30 AWk 302 2417 33.783 3.58 C30 240y 312 2207 44.496 3.14
303 2333 35.636 422 313 2.106 43231 3.8
401 2208 47.198 3.68 411 2.127 52.864 281
C40 AT 402 2.114 46.322 3.55 C40 22Ty 412 1.805 47764 2.58
403 2250 44.885 3.81 413 1.904 53.915 276
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Tab.4 The average value of characteristic parameters and the degree of variability after carbonation

- WAL 7 AR WA S ) A B A
il
gpxp gprc a / % Gprp Gprc b / % 80.85[) 50.850 c / %
C20 2.384 2.131 10.61 24.320 33.142 36.28 3.723 3.313 11.01
C30 2.346 2.115 9.85 34.094 42.622 25.01 3.823 3.12 18.39
C40 2.191 1.945 11.23 46.135 51.514 11.66 3.680 2.717 26.17
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Fig.5 The relationship between variation of peak stress and Fig.6 The relationship between variation of ultimate strain

concrete strength after carbonation
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