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Fig. 1. View of the pull-off test
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Table 1 - Chemical compounds of cement used
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Fig. 2 Ficoarse aggregate gradation curves

&b 5 dLa.A Gludls poe ¥ Jg.h

— .
5 /
/]
i //
§ ; /

Fig. 3. fine aggregate gradation curves
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b lses S 5 Olaes o O Gl s e | cys e | Admixtur SUI e Morta | Aggrega
3 | (kg/md) ol (kg/m?®) s es N r te
(kg)/ m (kg/n) (k') (HRWRA sV volum | volume
& g ) (kg/m® | (%) e (m*/m?)
(kgm®) |) (m*/m
)
M-400-00- 400 180 120 1014 606 3.6 - 0 0.734 0.611
10
M-400-30- 400 180 120 1014 606 37 30 0.3 | 0.734 0.611
10 8
M-400-50-10 [ 400 180 120 1014 606 39 50 0.6 | 0.734 0.611
4
M-400-80-10 [ 400 180 120 1014 606 4 80 1 0.734 0.611
M-500-00-10 [ 500 225 110 916 546 2.6 - 0 0.77 0.552
M-500-30-10 [ 500 225 110 916 546 2.7 30 0.3 0.77 0.552
8
M-500-50-10 [ 500 225 110 916 546 2.8 50 0.6 | 077 0.552
4
M-500-80-10 [ 500 225 110 916 546 2.9 80 1 0.77 0.552
M-400-00-20 [ 400 180 120 994 626 3.7 - 0 0.727 0.611
M-400-30-20 [ 400 180 120 994 626 39 30 0.3 | 0.727 0.611
8
M-400-50-20 [ 400 180 120 994 626 39 50 0.6 | 0.727 0.611
4
M-400-80-20 [ 400 180 120 994 626 4.1 80 1 0.727 0.611
M-500-00-20 [ 500 225 110 900 565 2.6 - 0 0.764 0.553
M-500-30-20 [ 500 225 110 900 565 2.8 30 0.3 | 0.764 0.553
8
M-500-50-20 [ 500 225 110 900 565 2.8 50 0.6 | 0.764 0.553
4
M-500-80-20 [ 500 225 110 900 565 3 80 1 0.764 0.553
LP: Limestone HRWRA: high-range water-reducing admixture

Powder

Table 2. The proportions of the SCC mixtures
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Fig. 4. Positions of pull-off tests for different discs and ages

pull-offy 431 Sls s> ¥ Jgaer.

Disc Test type Test
Diameter, Thickness, Material age,
mm mm days
50 10,20 and ~ Aluminum Surface 14,
30 28
and
90
Partial core, 14,
10 mm 28
and
90
Partial core, 14,
30 mm 28
and
90
Partial core, 14,
50 mm 28
and
90
10, 20 and Steel Surface 14,
30 28
and
90
Partial core, 14,
10 mm 28
and
90
Partial core, 14,
30 mm 28
and
90
Partial core, 14,
50 mm 28
and
90
70 10 and 30 Aluminum Surface 28
Partial core, 28
20 mm
Partial core, 28
50 mm
10 and 30 Steel Surface 28
Partial core, 28
20 mm
Partial core, 28
50 mm

Table 3. Details of pull-off test
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Table 4. Significance of Regression Coefficients: Aluminum
disc

Sl oV Ko @Lﬂ Sl Oy la el Wl

s
Jo _1g351 20482 x £ 4684 x Ly 0051 < 1
7, c D D

(10)

2 obd Caglie 3,50 Gl Ope Sl oeal
Opee S5l b Gpmmad &5 (il 0d S5 (0) Jsir
Sig 5 (440 Olwabl mhaw ,3) t i < Beta ol
Lol b s S3VL s e shiles as e 0l 1, (D

‘Lajﬁdﬂ la paze o(0) Jsdr
N T

JJ.A )) )}«é;- LS‘JJ


https://mcej.modares.ac.ir/article-16-46715-fa.html

[ Downloaded from mcej.modares.ac.ir on 2024-04-20 |

SIS 3 o gLt Cuoslis o i ol pull-off 25,

Sws () o ST @L:J J;Uu 0 e pslie L0 JS..Z

Vb Sz () ¢ o grine

50
5 0 Linear 0 g
@ Nonlinear .
< 40
[-% 0 i
=%
£} 0 Line of
P () o
.§ 30 8 equalty
=
@25
o
o0
15
10 T T T T T T T
10 15 20 25 30 35 40 45 50
f._Experimental, MPa
50
15 O Linear
@ Nonlinear
© 40 [ ]
= 0
- 5 Line of
D "
.§ 30 . ° equality
K 25 ¢
= ¢ %
o' 20 o
— .. [ ]
15 ¢
10

10 15 20 25 30 35 40 45 50

f._Experimental, MPa

Fig. 5. Experimental values versus predicted results;
(a) Aluminum disc, (b) steel disc

S Slgdy S Jow sliel - £ -0

L odol Sy il Lot plsal gl lasl
I el o B [T 550 5 SOV 5 [A] S sike
ok e la Jlo s Sas S das L 0LV 5 F
REIC A T IO R SN N S
wlhpphid s, S, F IS s S Sl SSa el
GYY omeiss YA oS cuslio b Jsame O35 L o
S shiles 3L » Al e JLLK, gy

e G K sl S ! c,élju},;: Lo odalin
WJ byl s g s Jde o romad 5 la e
et sl Jue S 3l el U5 e IS sk e
ohy 4 Al gl dde 4 G g 08 5 Shes
e ok sk S V8 S ¢l
Gz 3 SOV b g sdel oty

s gl sl de el oS 58 ATl e S sl
2 ARG Glaesls e3sdoe Sl gzl pmen 5 o
B X O ¥ P L W] P N R

2yt dbs ¢ 50 S

bt O S5 sl ol ol Y Jgae

Regression R % | RMSE | MAPE | VAF
models adj (%)
linear
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disc: Eq.9
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Eq.10
Nonlinear
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Eq.4
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Abstract

In this study, a statistical analysis of the prediction of compressive strength of self-compacting steel fiber
reinforced concrete (SFRSCC) based on pull-off test results using linear and nonlinear regression models is
presented. For this purpose, an extensive test program was performed including different amounts of cement
and aggregate size along with steel fibers in the amounts of 0, 30, 50 and 80 kg / m3. Aluminum and steel
discs with diameters of 50 mm and 70 mm with different thicknesses were used. In addition, the effect of
partial core depth on pull-off resistance was investigated. The effects of SFRSCC properties and test
parameters are included in the proposed equations as dimensionless variables. The results showed that both
linear and nonlinear regression models have high potential as a reliable tool for predicting SFRSCC
compressive strength based on pull-off experiments. In the multiple linear regression model for predicting
SFRSCC compressive strength for aluminum disc, the most effective parameter is F / C factor and da / D
factor has the least effect and for steel disc, the most effective parameter is F / C and the lowest effect is
related. To the da / D factor. However, the most accurate results are obtained from nonlinear equations
compared to linear models.

Keywords: self-compacting concrete; Steel fibers; Pull-off test; pushing resistance; Regression models
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