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Development of SCP Method Using Steelmaking Slag
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Abstract:

SCP (Sand Compaction Pile) method using steelmaking slag as a stuffing material has been developed. Dynamic
analysis of port structures improved by steelmaking slag showed that the improvement width could be reduced by
about 10% than natural sand. In the evaluation of long term permeability, the laboratory test was carried out using
steelmaking slag having basicity less than 1.0, and it was found that it can be applied to SCP method with low
replacement ratio. Monitoring investigation of pH influence around pile and expansion behavior of pile 4.5 years after

construction showed that no pH increase around the pile ground was observed, and it was confirmed that the

steelmaking slag pile treated with the steam aged did not have the expansion effect.
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Table 1 Materials for experiment

Median Densit Maximum | Minimum | Maximum| Minimum
grain size y density | density | void ratio | void ratio
3 3 3
mm g/em g/lem g/lem - -
Steelmaking| 5 3 | 335 | ¢4 224 0.508 | 0.281
slag
Toyoura | o146 | 264 | 164 1.34 0.980 | 0.608
sand

x2 HEREM

Table 2 Experiment condition
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Fig.1 Comparison of shear modulus
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Fig. 2 Relation between shear modulus ratio and shear strain
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Fig. 4 Relation between cyclic stress ratio and cyclic load number
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Table 3 Analysis condition

) SCP improvement material
Item Unit -
Steelmaking slag | Natural sand
Unit weight below KN/m’ 16.0 10.0
water level
Shear modulus kKN/m*|  1.31E + 05 1.31E + 05
Damping ratio 0.24 0.24
Internal friction angle ° 46.9 414
Cobhesive force kN/m’ 0 0
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Fig. 7 Result of horizontal displacement of caisson crest

EEHOLV~ Vv ITHIES Y L TR SN T 3IED» 5,
RO 2 4 3 (BIERE, 88, Sk, M2
R U7 D AJINHEEEIRIE I, FEE AR 0.17 OKIE
—7m), 018 UKFE—14m) €723 X312, —RCHERE
fEAT CIRE L T2,
222 FRATEER

FRBER G O PN O LI 2 B 7 1R T, IKE—7m
O%E, WEROEBEYIC & ) AN RIZE L 55, S
EhEL 722 TOMBRHICBWT, 825 21259 SCPIC
& DB S NI RRERIOZN EIE, KR OEE ¢ AR
FETho1c. —J, KiFE—14m OEE, W2 5 2 ¢ SCP



B2 5 2 % F\oTc SCP Tk [2<—kavsizs 2] 0%

0 100 200
Shear stress (kN/m?)

O Steelmaking slag
® Natural sand

-5

-10 . .
P SCP improvement by steelmaking slag
g
S
< — 15
>
<

-20

-25

-30

0 2000 4000
Shear strength (kN) SCP improvement by natural sand

(b) Shear strength (a) Shear stress

8 BAMIGHAYZ—EBAMNDLE (KFE—14m)

Fig. 8 Comparison of shear stress and shear strength

#=4 SCPURRDLLE
Table 4 Result of SCP improvement width

Improvement Residual
width (m) displacement (cm)
Natural sand 29.7 22.6
.Steelmakmg slag' 22 276
(circular arc analysis)
Steelrr}akmg slag 26.2 232
(numerical analysis)
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Table 5 Physical properties of test materials

item unit Sample | Sample | Sample
1 2 3
Grain | Maximum grain size| mm | 26.5 26.5 26.5
Size | Fines content Yo 1.8 3.8 2.2
pH 10.4 11.0 11.4
Density of test piece 3
(Relative density Dr = 80%) | <V/m | 134 1 219} 171

Artificial
sea water

BE?2 @KEBROKR
Photo 2  Situation of permeability test
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