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Abstract; To investigate the effect of steel slag coarse aggregate replacement rate and different
strength grades on stress-strain characteristics, damage morphology, compressive strength, elastic
modulus , peak stress and peak strain of steel slag concrete. through the uniaxial compression test of
steel slag coarse aggregate concrete, based on the analysis of the test results, the stress-strain
relationship of steel slag coarse aggregate concrete under uniaxial compression was established , and
the failure mode inside the concrete were analyzed by combining the microscopic means. The
failure mode and stress-strain curve shape of steel slag coarse aggregate concrete are similar to
those of ordinary gravel concrete. The ratio of prismatic compressive strength to cube compressive
strength of steel slag concrete is higher than that of ordinary concrete;the peak stress and peak
strain of steel slag concrete increase with the increase of substitution rate,the peak stress increases
with the increase of steel slag concrete strength, and the peak value should decrease with the
increase of concrete strength. The elastic modulus is less affected by the substitution rate of steel
slag,and slightly increases with the increase of strength grade. Poisson’s ratio decreases with the
increase of substitution rate and strength grade. The performance of steel slag coarse aggregate is
better than that of ordinary concrete. Steel slag can replace coarse aggregate and meet the needs of
engineering and the goal of solid waste recycling.

Key words : steel slag concrete ; stress-strain curve ; microscopic analysis ; failure mode
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WA 1, ARG X BT (XRD) E2 ARSI

rghgﬁn@ 1 ff i—\‘o 3@k XRD 4540 3 i 4k Table 2 Chemical composition ( by mass)

) of the steel slag %
F1 LR AL W W e W

(CaO) (SiO,) (Fe,05) (MgO) (Al 05) (P,05)
52.7 13.2 19.5 4.6 2.32 2.13

1.2 RBELTEAL

Table 1 Basic properties of the coarse aggregate

Rk MERERE, RWEEL, Wok#/ FEREhR/

KM (kg'm?) (kgemT) % %
S0 1% > 766 08 g At 6 4, AR K x
Wi 1 600 3 130 - s 6 B x 1554 150 mm x 150 mm x 300 mm [
FEARIE 18 A, FH T 55 52 He o -y AR i
. caco, 1A 100 mm x 100 mm x 100 mm [ 37 )7
§§f§, PRIL 18 A, T Heom B i i, MR 40 (T ik
) 4:Ca,Si0, + 25 LIS Y (GB50010—2010) , ¥ i

K100 mm AYSZI7 RIS BT AFEE 1R L 0. 95
AR IE AR BRI 31 37 75 (470 e 5 BE AR MEAEL
SiR HE SR A T TR b T T 5 B B
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20 30 40 500 60 70 30 r=0.30% .60% ,100% , % J&FE % K C30,
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1 REA) XRD 3% SEIELGE 1 A He R HBLRR) (JGISS—2011) ik

Fig.1 XRD pattern of the steel slag ﬁ?, #*ETE‘X@([ 13 T ’ Bl L3,

®3 RBELMBCA L

Table 3 Mix ratio of the steel slag concrete

AR ET R/ (kg-m ™) Sl
% KB L

pOKIE)  p(BIHRENK) p(B)  p(RIKWEAT) p(MikAT) p(7K) /%
G-40-0 0.45 337 59 788 1159 0 178 1.0
G-40-30 0.45 337 59 788 812 382 178 1.1
G-40-60 0.45 337 59 788 463 766 178 1.2
G-40-100 0.45 337 59 788 0 1013 178 1.3
G-30-100 0.50 296 52 811 0 1350 215 1.4
G-50-100 0.40 380 67 765 0 1280 188 1.2

T :G-40-30 11 40 FIRTRFEHYN C40,30 FoR WAL RHE N 30% , RIF].
1.3 REH*E o AR A Oon 05 2 B AL
LT U ELREOR A AT SO AT 3 WBUE, ik e i

B ORI 2 SR .
SO B AR s A e PerRuR B LAETT IR TR,

R R A e R B SR 42 2% TDS-530 A DA VR B a1 PR 2R R 3 T S R R 2L
S SR AR T A v T 28 B R R B RS A, IR R LA 2,
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Fig. 4 Stress-strain curve of the steel slag concrete
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Table 4 Cube and prism strength of the steel

slag concrete
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N L1 I T
(kg'm™)  » /MPa  f./MPa
G400 2 441 43.6 3.4 072
G40-30 2535 45.8 34.8  0.76
G40-60 2678 48.4 37.8  0.78
G40-100 2869 49.3 39.9 0.8l
G-30-100 2808 41.3 3.2 0.76
G-50-100 2842 61.8 531 0.86
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Fig. 5 Elastic modulus of the steel slag concrete
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Fig. 6 Peak stress and peak strain of the steel slag concrete
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Fig. 8 Dimensionaless complete stress-strain curve of the steel slag concrete
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Table 5 The stress-strain curve fitting parameters

of the steel slag concrete

K= a b
G-40-0 1.828 0.946
G-40-30 1.683 1.151
G-40-60 1.326 1.575
G-40-100 1.516 1.651
G-30-100 1.232 0.970
G-50-100 1.578 6.226
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Fig.9 The comparison between measured and calculated stress strain curves
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