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Durability of GO-RAC under the Coupling Action of Freeze-Thaw Cycling
and Chloride Salt Erosion
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Abstract: The durability performance of graphite oxide recycled coarse aggregate concrete (GO-RAC) under the
coupled action of freeze-thaw cycling and chloride ion erosion was tested througth the rapid freezing method of
concrete frost resistance. The relative dynamic modulus, mass loss ratio, compressive strength and chloride ion
erosion of graphite oxide recycled coarse aggregate concrete were tested and analysed. The results show that the
effects of freeze-thaw cycling and chloride erosion exacerbates the damage to the recycled coarse aggregate concrete.
After 72 freeze-thaw cycles, the relative dynamic modulus of GO-RAC is reduced to less than 60% of its origin
value, but the degree of damage of GO-RAC is reduced to a lesser extent than that of ordinary recycled coarse
aggregate concrete (RAC). In the early stages of coupling, the freeze-thaw damage is confined to the surface layer
and the erosion products are densely packed, so the compressive strength of GO-RAC shows an initial increasing
and then decreasing trend. The CI” distribution of GO-RAC under the coupling of freeze-thaw cycling and chloride
erosion follows Fick's second law, the surface CI” mass ratio increases exponentially with increasing coupling times,
and the diffusion coefficient first decreases and then increases with increasing coupling times.

Key words: graphene oxide recycled aggregate concrete(GO-RAC) ; freeze-thaw cycling; chloride salt erosion;
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Table 1 Physical properties of recycled coarse aggregate

Water absorption rate Apparent density/ Crush value(by

(by mass)/ % (kg'm ™) mass)/ %
2.30 2538 16.3
®2 GOMEXSH
Table 2 Basic parameters of GO
Average . e w w
Single-layer ~ Stripping
layer diamet y e/ % (oxygen)/  (carbon)/
ameter/pm ate
thickness/nm o i ! % %
1 0.2-10.0 >95 39.6 47.7
®3 RACHEALL
Table 3 Mix proportion of RAC
Mix proportion/(kg. m )
my/ Sand rate(by
R led coars 5s)/ Y
e CYEIEa Ot Water  Cement  Sand mass)/ %
aggregate
0.42 1242.0 180.0  432.0 698.6 35.99
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Fig.1 Apparent morphology of RAC specimens under different coupling times
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Fig.2 Variation curves of GO-RAC mass with

different GO contents
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Fig. 5 Changes of GO-RAC compressive strength with different GO contents under coupling action
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Fig. 8 Measured data and fitting curves of CI~ mass ratio distribution

K4 BAERTHRECIRELRECIT# AL

Table 4 Surface CI mass ratio and Cl diffusion coefficient under coupling

Specimen No. N/times C/(mg-g ") D/(m*s ") R’
18 3.365 30.239x10 ¥ 0.999 4
36 3.867 16.950x 10 0.999 7
RAC-0 )
54 4.141 21.911x10 " 0.9847
72 5.124 32.533x10 " 0.9829
18 2.959 28.411x10 * 0.998 8
36 3.225 16.121x 10" 0.999 6
RAC-3
54 3.466 20. 746X 10" 0.991 1
72 4.107 29.409x10 " 0.9808
18 2.793 24.898Xx10 " 0.999 5
36 3.058 13.182x10 " 0.999 7
RAC-6 5
54 3.191 14.364x10 " 0.996 3
72 3.385 19.892x10 " 0.9925




B

1189

CJd(mg-g™)

Dx10"%/(m?-s7")

B, A RS A AL RIS /E TR GO-RAC T A TERE
5.5 4.0
- G - C
sol— C=2.997 7+0.253 9¢e00204¥ 3.8 L — C.=8.2329-5.547 600028V
== C=2.736 5+0.030 8N -- C=2.721 340.013 8N
a5l R=09733 .7 23T R=0.9999
R=09381 </ 234 R=09997
40 R < B
-~ U 32t R>=0.999 6
R*=0.9799
35+ P 30t
---C,=3.337 8-0.002 6N+3.711 4x10-*N? -= C=2.686 8+0.015 SN—1.929%10-°N*
30 1 1 1 1 1 1 28 1 1 1 1 1 1
10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80
Nl/times Nltimes
(2) RAC-0 (b) RAC-3
3.8
. G
3.6 L — C=4.038 6-1.523 370015
- - (=2.629 5+0.010 6N
= 34 R*=0.990 7
by
2321 R=09899
SEEX
R>=0.983 1
2.8 ¢
--= C=2.540 8+0.015 SN-5.478%10°N?
26 L L L L L L
10 20 30 40 50 60 70 80
Nltimes
(c) RAC-6
B9 3R CLBUEE 5 R A YR 6 3R
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