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Size Effect on Flexural Strength of Various Concrete
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(1. Central Research Institute of Building and Construction MCC Beijing 100088 China;
2. College of Materials Science and Engineering Southeast University Nanjing 211189 China)

Abstract: Based on brittleness evaluating index of concrete the normal concrete fly ash concrete

lightweight aggregate concrete fiber concrete and polymer-modified concrete were selected as sample

and the size effect on flexural strength by the method of the Bazan’s size effect law was presented to show

the brittleness degree of concrete. The Bazant’s size effect law gave a very good fit to the flexural strength

of concrete measured from beams of different sizes. As observed in the size effect curves the fracture

behavior of lightweight concrete seemed more brittle than that of the other HPC and fiber concrete and

polymer-modified concrete showed less brittle than normal concrete moreover fly ash was less benefit for

brittle decreased. Linear elastic fracture mechanics may still be less applicable to concrete in the normal

size range than nonlinear fracture mechanics.
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Table 1 Physical and mechanical property of fiber

1 / /
L1 . GPa GPa 1%
P-1152.5 : 3.20 200. 0 3.8
I 9.8%; 0.55 8.5 3.5
2.6; 5 ~15 mm;
5.3% 1.480 t/m’; N
940 kg/m’ 7.9 MPa 30s 3 min
5 ~15 mm;
1; - N 30 s
—-10 C 30s 3 min.
0°C; FOX-8H > 1d
30% ( 20 +2 °C >90%) 60 d
0.5% ~0.8%. PC4
2
Table 2 Concrete mix design kgem ™
PC 450 140 720 1050
PC2 315 135 140 680 550
PC-3 315 135 140 720 1050
PC4 315 135 140 720 1050 45
PC-5 315 135 140 720 1050 1.1
PC-6 315 135 140 720 1050 25
1.2 3
1.2.1 Table 3 Size specimens for each group
4 ( x
L/mm
40.100.200.400 mm X ) /mm /mm
’ 200 mm 400 40 x40 x 160 120 12
mm 150 mm 100 x 100 x 400 300 30
0.3 A 200 x 150 x 800 600 60
L 22 400 x 150 x 1 600 1200 120
1 1.3
ONINORM 2000 .
Bazant
( Y DL/T 5332—2005) 5

0. 1 mm/min.
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Fig.1 Schematic diagram of three-points beam method .
3
4
?: Table 4 Basic strength index for each group
/ /
2k
M’%ﬂ s MPa /MPa %
PC4 68.2 3.64 5.49
la d
PC2 73.4 4.07 5.62
2 Bazant
Fig.2  Size effect law proposed by Bazant PC3 52.7 2.78 5.26
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Influence of beam size on nominal flexural strength



1314 2013

29%  27% 15% ;
12% 13% 8%:;
100 400 ;
200 mm
S
K 4
&) 8 8
; _»
v=0.010 52+1.228 2 S6i9 o 0.013 440,027 3 =
=0.012 1x+1.089 0 =005 da+0).027 e
= / ~ FUroes ///. = I 1 lr//
2 // S 4f // 8 4t A
— - B S5
L d - ./-0’
0 : ! 0 L ! 0
0 200 400 0 200 400 1] 200 400
d [/ mm d / mm d / mm
() PC-1 (b) PC-2 (c) PC-3
20r 10 10
v=0.029 Bx+5.2132 -« v=0.014x+1.865 0 v=0.013 Bx+2.114 5 5
15+ o 2 —~
/
’:“ !/ '—‘:‘e / '—‘:‘e ! .
2o g 5 & 257 //
5t o ‘/ -
) - - 0 ] 0 -
0 200 400 0 200 400 0 200 400
o [ o [ un o 1 inn
() PC-4 (e) PC-5 (F) PC-6
4

Fig.4 Linear regression for determining constants in size effect law

(4) C. 5
A.B (1) Table 5 Size effect law equations for each group
5. B dy/mm
X = 0.9,
log( o, /( Bf)) Y=logd 5 _ pc4 09 1169 7 . d
116.9
0. 96/,
Bazant . PC2 0.9 9.2 77 d
2 1502
Loy,
PC3 1.04 69.2 " d
-1,.2 1 *69.2
( 3) 0. 44f
PC4 0.4 1749 7T 4
141749
0.73f,
> PC-5 0.73 1332 77 p
100 mm 1+ 133.2
: 0.47f,
PC-6 0.47 1532 77 . d
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Fig.5 Size effect law of flexural strength for different
concrete
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