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Experimental study on preparation of ecological slope protection
brick with air—granulated slag

GUI Mancheng,RAO Lei, LI Bangping, LIU Zimin,ZHANG Yaohui, MA Mengchen
(Maanshan Iron and Steel Co. , Lid., Maanshan 243000, China)
Abstract ; In order to widen the utilization way of air—granulated slag, they were used as a substitute for
crushed stone to prepare ecological slope protection bricks. The effect of air—granulated slag on the
properties of slope protection brick was investigated. The results showed that the strength of the sample
prepared when no more than 46% of crushed stone is replaced with air—granulated slag was higher than
that of the sample prepared without air—granulated slag. The strength of the sample increased gradually
with the increase of the replacement amount of air—granulated slag. When the content of air—granulated
slag was 40% , the compressive strength of the material was 31.03 MPa on the 3rd day, and 38.83 MPa
on the 28th day. The freeze—thaw resistance grade of the prepared sample reached F150, and the auto-
clave stability was qualified. In addition, the leaching toxicity of the sample met the requirements of I-

dentification standards for hazardous wastes—Identification for extraction toxicity ( GB 5085.3—2007).
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Table 1 The main chemical composition of air—granulated slag

% Ca0 TFe Si0, MgO P,05 MnO Al, 05 Ti0, Hih
B/ wi% 47.27 26.85 11.63 3.66 2.62 2.20 3.18 1.08 1.51
F2 HAEBHHNNEDST
Table 2 Particle size distribution of fine aggregate
J5UkL/ mm >2.5 ~2 ~1.5 ~1.0 ~0.6 ~0.355 ~0.15  ~0.1 <0.1 AR
JAER i/ wi%e 4.6 5.7 7.8 14.6 23 19.5 15.7 4.9 4.2 2.6
Wb/ wi% 0.7 0 1.0 6.3 44.9 42.5 3.5 0.3 / 2.07
=3 HEHMNNESE
Table 3 Particle size distribution of coarse aggregate
JERE/ mm >4.75 ~4 ~3.2 ~2.5 ~1.5 ~1.0 ~0.6 <0.6
A () /wit% 80 8 5 2.5 2.2 2.3 / /
WA () /wt% 8.6 7.7 8.8 8.8 16.7 11.5 9.5 28.4
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A4S DL JGY 55—2011 (3838 YR 5 - A

FEBe T R ) A4l , BT €20 58 8 55 9 1 TR €
+o WBERAY R A L LR 4,

F4 KWEREL
Table 4 The ratio of raw material
RS 7KUe/ kg Wb/ kg WA (M) kg AT (CHL) kg K/kg B/ kg KU LE A5 %
1# 7.29 12.92 23.54 6.25 2.92 0 0
21 7.29 12.92 8.54 6.25 2.92 15 30
34 7.29 12.92 3.54 6.25 2.92 20 40
44 7.29 12.92 0 6.25 2.92 23.54 47+ PR
54 7.29 12.92 0 6.25 2.92 23.54 47
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Fig.1 Micromorphology of air—granulated slag
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Fig.2 XRD analysis of different batches of air—granulated slag
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Table 5 Compressive strength of sample on
the 3rd and 28th day

- PRI/ MPa
EE S

3R 28K
1# 24.83 30.51
24 29.39 35.02
34 31.03 38.83
a4 36.80 40.89
S# 0 0
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Fig.3 Section structures of samples( 1# 2# 3# 4# from left to right in order)
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Table 6 Changes of samples after 150 freeze—thaw cycles %
S8 jry 2 0 25 & 50 & 75 100 ¥k 125 % 150 ¥k
14 0 0.85 0.85 0.85 0.28 0.28 0.28
i 24 0 0.26 0.26 0 0 0 0
R 34 0 0.75 0.75 0.25 0.25 0 0
A4 0 0.24 0.24 0 0 0 0
1# 0 5.14 11.25 6.25 10.32 6.56 6.07
AH X Bl 24 0 8.88 14.88 17.23 17.39 11.39 10.28
R R R 34 0 12.49 13.23 13.10 12.27 13.10 10.41
44 0 0.92 4.35 7.05 3.48 6.73 7.28
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Fig.4 The mass loss ratio and decreasing trend of relative dynamic modulus of elasticity after 150 freeze—thaw cycles
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Fig.5 pH curve of raw material and sample solution with time
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Table 7 Extraction toxicity test results of slope protection samples prepared with air—granulated slag

R e § B A bR BRAE AT E
Nk mg/L <0.004 5 A bR UERRAE
4 mg/L, 1.04x107 100 R bR R (E
B mg/L <1x10™ 100 IR AR AR
i mg/ L. <3x1073 1 AR AR AERR
T mg/L <5x107° 5 R AR AE R
s mg/L <8x107° 15 IR AR AR
K mg/L <2x107 0.1 A AR HEBR(E
B mg/L <2x107 0.02 A AR R (E
A bR -
2l mg/L 0.586 100 A AR ERR(E
vl mg/L 4.62x1072 5 AR L AR HERILE
i mg/L <5%x107 5 A AR R (A
i mg/L 1.78x1073 5 A AR HERR(E
fif mg/L <2.1x107? 1 SR H bR R A
BT mg/L 0.198 100 A bR Ui RRAE
LR ng/1. <10 ARG A R R
IR ng/L <20 Ak A AR ERRE

T o« ERRIRIE S SRR Y 4 I bn i 35 R e 01 ) (GB 5085.3—2007)
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