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Experimental research on bond behavior between deformed bars and
ferrous mill tailing concrete
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Abstract: The ferrous mill tailing has been used to replace river sand to mix concrete, and the bond behavior between deformed
bars and ferrous mill tailing concrete was studied by a series of pulling-out test in the paper. Twelve groups of the ferrous mill tailing
concrete specimens with different strength grades (C20, C30 and C40) and diameters (12 mm, 16 mm, 20 mm and 25 mm) were
made, and the average bond stress (7) - slip (s) curves were obtained according to data collected in the experiment. Based on this, the
bond behavior of deformed bars and ferrous mill tailing concrete are analyzed, which has also been compared with the corresponding
behavior of ordinary concrete. The experimental research indicates that the bond capability of deformed bars and ferrous mill tailing
concrete is slightly better than that of the ordinary concrete. Therefore, ferrous mill tailing could fully replace river sand to make
concrete, which can provide a theoretical reference for engineering applications.
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Tab.1 Type and size of the specimens
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Tab.2 Mixture ratio of ferrous mill tailing concrete /kg-m™

ROEHS BERS/mm®  SWHEAKEmMm A &9 Kk K BREARY H O BHEKR WO Abmsl
C2012P  120x120x120 60 6 C20 183 210 833 1087 60 60 99
C3012P  120x120x120 60 6 C30 180 255 788 1089 80 65 124
C4012P  120x120x120 60 6 C40 171 310 695 1117 90 80 153
C2016P  160x160x160 80 6 -
C3016P  160x160x160 80 6 1.3 WRAOFEMEE
GO ION N0 MR 257519
C3020P  200x200%200 100 6 T 7= ) SRR AR BURE 1 8 B R AE 4> Ptk
C4020P  200x200x200 100 6 IR T FHIRBA0O S AR kA 5 A3
C2035P  250x250x250 125 ) qﬂifﬂiﬂn fﬁH’E, xf f J%_Vlﬁméfﬁh{fﬁ
C3025P  250x250x250 125 6 B, BEIH SRR WERIRA. RABEME
C4025P  250x250%250 125 6 T Rk Tl TV
C2012W  120x120x120 60 6 ®E, fﬁﬁﬁ#yblﬁj *H:b%}f" aﬁﬁ%ﬁ ﬁcgfm
C3012W  120x120x120 60 6 X 25 A7 UEE 5 B B A 6N K R 150 mm )b o
C4012W  120x120x120 60 6 R SHISE ST 2 v SE

RYA R 15 | G +
Cr016W 1601602160 % . ﬁﬁ{ﬁi&%ﬁﬁﬁ)ﬁﬂﬁ] R, DA E TR v jﬂ’%ﬁ&%
C3016W  160x160x160 30 6 B RbTRSE 4 37 5 AR BT 5 B A an R4 T A
C4016W  160x160x160 80 6 =3 RHE
C2020W  200x200x200 100 6 Tab.3 Mechanical properties of steel
C3020W  200x200%200 100 6 —
C4020W  200%x200x200 100 6 - JoE AR B JEE S, AR KRR B A AR
C2025W  250%250%250 125 6 /MPa /MPa E/MPa
C3025W  250x250>250 125 6 HRB400 446.5 610.7 2.1x10°
C4025W  250x250x250 125 6
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Fig.1 Specimen size and field production
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Tab.4 Strength index of concrete samples

KA IREELIRESS ST RYUEREF{E/MPa
C20 22.34
i R C30 31.26
C40 4232
PREp—— C20 22.54
iy C30 28.96
L C40 41.76
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Fig.2 The loading device
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Fig.3 The failure pattern of specimens
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Fig.4 The bond stress-slippage curves

SIATIRE BT A, e L 9 BRI A B
FEEE L) (0)- ¥ B (s) il 27 A — 2 R, 23 Sl A 5
BTN, B AR R 45 R Al B E R
AR PR P24
3.1 RELEE

HESTATAL, fEMHFE RN T, BEEREE
LIRBERITE R, RERKAE AR FROR: 45 B ) A BT
R W ERAREE LR, SRR IR
k5 A 475 R AR BRORES 45 82 ) b 2% e R - 1 W
. X GEEgR A R RE LN,
fl B4 20 mmitf, HCAEC30MT MRS 45 R ) BLC200
A FRHEAR, 447 J PR AT R S X JLA AR AR A S 1 72
hEREE AR N2, S BCRTE MRS,
KEARRS. Fi4h, RAFECA025W BIREEE I ) -1 8
2R BT BB, aX R Hh T LA e A e ki
R, FERRFRORS S BN P RARBER, SENEE K.

25
—=—C4012P —=-C4012W
20 —~conp B —e-C3012W
T —C2012P g 2 . C2012W
515 z
z w15
N 10
s 10
5 5
0 0 e
0 2 4 6 8 10 12 14 16 18 0 5 4 6 8 102 a6 e
Ss/mm s/mm

(a) HAREAR12 mm

25 30

—a—C4016P —a—C4016W
20 ——c3016p ., 25 —— C3016W
@ —~—C2016P g 5 ——C2016W
Ets g
g z 15
Z S
<o
s 10
5 5
0 o4
0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
s/mm s/mm

(b) M EAE16 mm

30
—=—C4020W

—a—C4020P 25 -
20 —e—C3020P § _‘_gigigy
9 ——C2020P E 20
g1 Z1s
z S
w10 10
5 5
0 0
0 5 4 6 & 1012 12 16 18 0 2 4 6 8 10 12 14 16 18
s/mm s/mm
(c) HARE 20 mm
25
—=—C4025P 30
2 T Caosp 25 —e—C4025W
o G o —e— C3025W
45 E 20 —— C2025W
z Zz 15
§ 10 S
10
5
5
op® , . . ., 0

0 2 4 6 8101214 16 18 0 2 4 6 8 1012 14 16 18
s/mm s/mm

(d) M EA25 mm
Es5 SRETEERFN

Fig.5 The influence of concrete strength on 1-s curves
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Fig.6 The influence of bar diameter on 7-s curves
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