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Mechanical Properties of Curb Recycled Aggregate
Concrete after High Temperature

LIU Pu"*, WANG Minghua"*, LI Qingtao"*”

(1. Jiangsu Key Laboratory Environmental Impact and Structural Safety in Engineering, China University of Mining
and Technology, Xuzhou 221116, China; 2. School of Mechanics and Civil Engineering, China
University of Mining and Technology, Xuzhou 221116, China)

Abstract: To investigate the effect of high temperature on the mechanical properties of concrete with curbs recycled
aggregate, the mechanical properties of concrete were tested after high temperature. Combined thermogravimetric
analysis and differential scanning calorimetry, the effect of replacing aggregate coarse and fine categories and
temperatures on the mechanical properties of concrete was studied. The results show that the curb coarse aggregate
at 573 ‘C shows a prominent heat absorption peak, while the curb fine aggregate mortar at 430 ‘C and 750—850 “C
shows a pronounced heat absorption peak. The compressive strength, splitting tensile strength, and modulus of
elasticity of curb coarse and fine aggregate concrete all decrease gradually with the increase of temperature.
Compared with the room temperature , the compressive strength decreases slowly at 400 “C and decreases by 60.1%
and 55.1% at 800 °C; the splitting tensile strength decreases significantly at 600 “C and decreases by 74.6% and
70.4% at 600 °C; the modulus of elasticity decreases significantly at 600 “C and decreases by 89.8% and 90.9%
at 600 °C, respectively.
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Table 1 Mix proportions of concretes

Mix proportion/(kg-m ™)

Type w(SP)/ %
Cement Water NCA GCA NFA GFA Prewetting water
NCA 350. 00 175.00 1173.00 0 719. 00 0 0 0
GCAS50 350.00 175.00 587.00 576.00 719.00 0 0.46 0.6
GFAS0 350. 00 175.00 1173.00 0 360.00 360.00 0 0
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Fig. 5 Changes of the compressive strength of curb recycled aggregate concrete with temperature

FE 400 “CZ R, A AL RHE 5 + P 3K 5 19 15
S it B CFL B N S A N W R M B il
FLBR R K, 5 VR B - Pk R L (H D IS R R R
Ab TR B, R MR 23R B K T 400 CHY
TR UE 1% 2 £ ML R AP A o 0 i R Pl o U5 R B
T Bt 70 phy VR R SR ) N EAT Y AR o AR
P Bt 25 R B A R L AR T A B8 e Y O - P S Y
SERIAAE A, i R I AR AR

(2) % % A7 40 B RHIR BE 1 B9 BT 98 5 b 5 16 %
B FF e A 5 T R R 3, 400 °C 22 Tif 0 R 35 46 A1 g A1
F 400 CZJ5 . 7E4: 177 200.400.,600.,800 °Chb FH 5
% G5 A AN RHIR B - B PR B R IR AR T 4 )
MG T 1.8%.4.6% .31.3% #155.1% . 76 4 ] I B 4%
PEF B G 4B RHE Bt 09 P 5 5 3 3 TR g
A, A B N T 3.5% . —2.3%.7.8% . —20.9%
M—6.7%.

FE 200 “CHF , AS 5] 40 B RHEBE + 38 A K i 2%
K2 T B A T A (R A 0 B A /0N L A 400 °C
SN Rl = W S Preteor a0 Ko a3 1 iy o 1
R SR BBk B Sk A Rk DR GRS 1 2 187 A 3R
14 B 2 T R VR R EL A e i B0 LR A
3 VR BEE AT B v, TR T R M R —
A HEFE T . B 3 I 8 A 4k 2 T L i R fid B |
A 1) VR BB DA S 5 1 405 2 3 B S, O B A
TREAL .

AR X 06 45 5% 70 #r , T LAAS 20 8% 25 7 P2 )
TR UG - 70 s ot 32 i 9 P 72 A 2 ik X

WG RLE R EE L
fu=—6X107T*+0.018 7T + 43.744(R* =
0.9902), 20 C << T<<800°C (3)
G A0 Al B R EE
fu=—5X107"T"+0.012 3T + 41.945(R* =
0.9848),20C << T<<800C (4)

24 BRMNEE

% S A i ORI BE B 240 B () Bl R Y
AR & 6 fr s . fi 1 6 7T L

(1) AS [R)RL B R VR 35 1 %) B 4 7 o o 8 ) i %5
Y PR Tl R (BN il TR = e S NS = 9 =
B BT B 0 AT B A P AN R L R R IR AR R,
30 TR A B PR B N 3.75 MPa; fE 4 I
200.,400.,600.,800 CAbH 5 , HBF 2440 H 58 B 0K R
Ty BIREAR T 11.0% .38.3% .59.8 % 1 79.0% . %%
AR RHE BE 1 00 BF 2 BT S R R AT M
L, 78 200 CH BEAR IR BEH /N, Ry 2.4 % 5 Bl & IR 2 1Y
FhE o B R AR LA B I, 7 400,600 °CH AR R B A%
T 35.4% F174.6% ,1E 800 “CH 5 J3F A AR Ik 2% , A%
T 82.1% . AEAH AL EE A 0 T L 6 S A ML B BHE BE 1
(1% B ST hor ok B 5 R E TR T 10.3%0.1.6 %0,
6.0%.43.2%H123.7%.

TE 200~400 “CH , TR % £ P9 K 40 78 & 25 R



1238 #®Oos oM OB % 95254
4.0
[l NCA I3 GCA50 B NCA [ GFAS0
32+
< 2.4+ ~F
2 W
] =
] S16F
1
1
1
1 P 0.8
] 1 2
P t
1 ] 1
1 H 1 0
20 200 400 600 800 20 200 400
T/°C. 7/°C
(a) GCAS50 (b) GFA50

P62 A TR A RHIR U5 e B 2R 10 50 8 Wt 2 1 72 1

Fig. 6 Changes of splitting tensile strength of curbs recycled aggregate concrete with temperature
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Fig.7 Changes of elastic modulus of curbs recycled aggregate concrete with temperature
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