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~16 mm, GB/T14684—2001
s 2.42,
1 P.O42.5R
Tab.1 Performance of ordinary Portland cement
Strength - Warer Setting time/min Compressive strength  Flexural strength
meness requirement . . . of mortar/MPa of mortar/MPa
of /% of normal Inlt.lal Fm‘al Soundness
cement consistency/ % Setting  setting 3d 28 d 3d 28 d
42.5R 0.7 28.6 110 170 qualified 23.1 44,2 4.1 6.7
(3)
2,
2.6%.
2
Tab. 2 Chemical constituents and size distribution of fly ash
Chemical Constituents MgO Al O, SiO, K, 0O CaO TFe, O, MnO TiO, P, 0O; SO,
Mass percent/ % 0.6 31.9 54.1 1.4 2.6 4.6 0. 04 1.2 0.18 0. 45
Range of Size Distribution Mass percent/ %
0.1 mm<CX 20. 68
0.075 mm=<X<<0.1 mm 28.31
0. 045 mm=<CX<C0. 075 mm 37.97
X<C0. 045 mm 13.04
4)
C30 . 30%,40%  50%.
W:C:S:G=0.49:1:1.29: 2.34. 100 mm X100 mm X100 mm
R 4 P(0%).D(30%) .E
(40%) \F(50%). 28 d 39. 2 MPa.
1.2
GWD-05 s 30 kW,
b
, 250,450,550, 650°C, 10°C /min ,
2 h, S , ;
1.3
7 d N PWS-500
s 0.1 mm/min,
TDS303 s 5s 1
2
2.1
b b

HFCC



4 : 583

3 HFCC

Tab. 3 Color and appearance of HFCC after elevated temperatures

/C
250
450 .
550 ) .
650 ;

s N N N .550%C , . 650°C
b b b b Y ~ . 5500(:

2.2

, ;550C

2.3

550°C , , s

3.1

3.1.1
450°C
HFCC . 1 s

3.1.2
1 ) ) HFCC
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residual ratio with temperature
,30%~50% ;
(D 4
4 )
10% , .
2
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/%
Tab.4 Error analysis of fitting formula calculated
values and experimental results/ %
Serial m'lmber Room 250°C 450°C
of specimen Temperature 2
D 1.2 1.61 4.1
E 7.1 0. 81 8.16 . . . . .
Fig. 2 Coupling relationship among compressive strength,
F 6. 87 3.01 7.9
temperature and {ly ash content
3.2
: HFCC
=
b b ’%
HFCC . 4
g
1)
|
3.2.1 e
[ E
450°C -
6 5 0 oC 0 100 200 300 400 500 600 700
’ Temperature/"C
, 3 550°C
3 HFCC

Fig. 3 Curve showing splitting residual

ratio and temperature
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3.2.2
3 , 40% .50%
3.2.3 .
2).
T
%z{& 90X 10" "(T—20)>—0. 001 14(T—20)+1} X (—8& 692> +7. 66x—0. 622) (2
P
2
. 10%
4 HFCC
5

Tab.5 Error analysis of fitting formula calculated

values and experimental results/ %

(%)

D 10. 5 17.0 10. 9
E 5.3 4.9 5.7
F 3.67 5.24 .05
4
HFCC
(I)HFCC .
(2) HFCC
( 30%.40% .50 %)
CC
(3 , HFCC
: 40%.30% .50 %
40%.50% . 30%
4)

5

Fig. 4 Coupling relationship among splitting strength,

temperature and fly ash content

, HFCC
, 40%.50% HF-
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Effects of elevated temperatures on the mechanical properties
of high fly ash content concrete

JIA Fu-ping"?,CUI Yan-li* ,SUN Yi-bing® ,CHEN Yong”

(1. Jiangsu Key Laboratory for Environmental Impact and Structural Safety in Civil Engineering, Xuzhou 221008, China;
2. School of Mechanics &. Civil Engineering, China University of Mining & Technology, Xuzhou 221116, China;
3. Permanent Co. Ltd, Xuzhou 221004, China)

Abstract: In this paper, the effects of elevated temperatures on the mechanical properties of high fly ash content concrete
(HFCC) are presented. The specimens were prepared with three different replacements of cement by fly ash 30% ,40%
and 50% and were tested after exposure to elevated temperature 250, 450, 550 and 650°C respectively, compared with
plain Portland concrete. The results showed that as the elevated temperature increases, the residual compressive strength
and the residual tensile strength both apparently decrease and the deterioration of tensile strength was much quicker than
the deterioration in compressive strength. The results also showed the influence of fly ash replacement on the degraded ra-
tio of strength is complicated. After an exposure to the elevated temperatures, the degraded ratio of compressive strength
is less than plain ordinary Portland concrete (PC) and one of tensile strength, except 30% fly ash replacement, remains
the same. Based on the experiments, the alternating simulation formula for determining the relationship between residual
strength ratio, elevated temperature and fly ash, the replacement is developed by using regression of results, which pro-
vide the theoretical basis for the evaluation and repair of HFCC after elevated temperature.

Key words: high fly ash content concrete (HFCC) ; elevated temperature ; mechanical properties
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