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Experimental study on deformation behavior and shear strength of mixed
soil blended with steel slag
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(1. School of Civil engineering and architecture, Jiangsu University of science and technology, Zhenjiang 212003, China ; 2.Institute of

Geotechnical Engineering Nanjing University of Technology, Nanjing 210009,China. )

Abstract: The mixed light-weight soil blended with steel slag is a new filling materials (LSBS) provided by the author, and

uniaxial consolidation compression tests are conducted to study the stress-strain characteristics of LSBS and influence

behaviors by mixed steel slag ratio and different ages. Furthermore, the effects of mixed steel slag ratio and different ages on

the deformation modulus are observed, and the relation between settlement deformation and age is also investigated. Direct

shear tests are conducted to study the influence behaviors on shear strength by mixed steel slag ratio and different ages, and the

relation between shear strength and vertical stress is also analyzed. Some conclusions are drawn that the stress-strain exhibits

elastic-plastic properties, the shear strength and deformation module basically change, and they become higher with the growth

of the age. With the increase of the age, the steel slag cement shows water action and presents cement characteristics. The

curves of shear strength and vertical stress agree with the Mohr-Coulomb theory. Indexes of shear strength are offered, and this

study may provide reference for engineering application.
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Table 2 Physical and mechanical properties of soils
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Table 2 Factors and levels of LSBS

Wl b Kie AN K EPS  FP
e 1% 1% S/% 1% %  RHud
1 100 15 0 50 4 7
2 100 10 5 50 4 7
3 100 5 10 50 4 7
4 100 0 15 50 4 7
5 100 15 0 50 4 14
6 100 10 5 50 4 14
7 100 5 10 50 4 14
8 100 0 15 50 4 14
9 100 15 0 50 4 28
10 100 12 3 50 4 28
11 100 10 5 50 4 28
12 100 8 7 50 4 28
13 100 5 10 50 4 28
14 100 3 12 50 4 28
15 100 0 15 50 4 28
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Table 3 Densities and moisture contents of LSBS

Gy MEBANL S/% B (gem?®)  FKE%
1 0 0.73 27.6
2 3 0.75 29.6
3 5 0.78 32.9
4 7 0.80 38.2
5 10 0.83 39.7
6 12 0.86 44.6
7 15 0.88 4.3
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Fig. 1 Section of sample
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Fig. 2 Stress-strain curves of LSBS with different mixed steel slag
ratios
2.2 iRHARIE
B K KU R KA S5 IR JRE 35 2 BB A e ST R 489 1

BN, AL ES YT AN [ SR 2 T S0l K 9 R 45 4
AN, N AR i e A AR SZ FLE R, AN [ i IR A

B NLEANIFII Bl i ) WA 2B 3 (ady (b)
A () s B 3 AT, EANRHRE B LI O
N BEEEIIRONE N, AR BN SR )N
N ) A 2 R AT 3YI L BE O B, DR s Bt 6 3Y)
(KIsE AW S KV A ZKA A RS e 73, 1R
SRPLARARN RGN, IR (R BE D L

400 ——7d
—=—14d
£ 300 —4—28d
=
R 200
S
B 100
0 . )
0 5 10 15 20
Ri%E/%
(a) S=0%
400 ——7d
—a—14d
—4—28d
nt:
=
R 200
=
100
0 1 1 J
0 10 20 30
RiAE/%
(b) S=5%
400
——7d
300 =—14d
ng ——28d
R 200
=
100+
0 | | | )
0 10 20 30 40
Ri%E/%
(c) $=10%

3 FEIEEARY R 1 2 35 Hh 2k

Fig. 3 Stress-strain curves of LSBS with different ages
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Fig. 4 Relation between deformation modulus and steel slag
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Fig. 5 Fitting exponential curves of deformation modulus and steel
slag-dosage
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Table 4 Fitting parameters of exponential curves

Fe e lid a b R?
1 7 6.0536 -0.0408 0.9715
2 14 10.302 -0.0892 0.9935
3 28 13.461 -0.095 0.9959
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Fig. 6 Relation between deformation modulus and age

H 6] LU AN AT A i 45 A LE A5 0, Hs 4

R B3 B A SO 8 B R SUI PR
B 5 KV RIKAL S N 78 58, AL R,
Fb R, ARG TR RE I A N, Tk
I3 DIV PN

MIEl6IE 7] LUE AN 15 N H 2] IS AR 15 e
WIS AR I A5, B N HE A 5% 801 0% ,
B B ST FRI I I, R 488 s 32 A i S91
Jo R, ANV AN EE 0%, BEAE WS R, s
AL 0 RO S S VR bR, i S LA R A .
A IR D st PRI 5 A ) KA S N A G, A
B R0%IN, it b 2 [ A AR i U KT, T
TKUE 1K S5 IEAE B SUVAC bR, A N o o ) s i
FERTIIHGAC TR, 10 NS A LE R 5% 10%IH
LRI B AR K e IR 7K A S R IR, (R IR &
U /MR L, A ALE AT LTS KRN, T
TEJ VAN R KA S s B R, BRI i B
FE R 5%k 10%I0, A e SR8 I, s 4 A5 6 (1 488 n
W 2R S UL e SR Tl AR R K



130 a5 oE L OB ¥

2013 4F

4 nbESEEXR

AT PG R B OB IN (] A R AR, &
W [ 25 IR T T T AN RN B N B IR A 8 5 L DT
BEARIE S I T 9 AR, A BB AT 2804 100 kPa, HX
keIY128 d, A5RIYCRAEAR B Ly I 18] ) 5 28 Y e 1617 e
No

4+ 5=0%
20 —=—S=3%
—4—S=5%
El.SF“""“"“""—x—S=7%
= ——S5=10%
% 1o ——5=12%
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ —F—S:lsq

0.5 F : :: SO DODD DD Da

0 1 1 |
0 20 40 60 80 100

B 7 SBE s SEHE ¢ E R

Fig. 7 s-t curves under different steel slag-mixed ratios
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Fig. 8 Curves of shear strength and steel slag ratio
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Table 5 Indexes of shear strength of LSBS

G s/% t/d c/kPa /(") R’
1 0 7 15.81 3.74 0.991
2 5 7 10.46 2.55 0.994
3 10 7 8.76 2.33 0.999
4 0 14 20.0 3.61 0.998
5 5 14 13.58 2.88 0.993
6 10 14 8.46 2.72 0.999
7 0 28 22.72 3.30 0.996
8 3 28 20.57 3.31 0.997
9 5 28 16.96 3.19 0.999
10 7 28 12.75 3.17 0.998
11 10 28 11.38 2.93 0.997
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