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Examination of the Application of the Steel Slag
to a Sand Compaction Pile Method
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Abstract:

JFE Steel carried out an on-site construction examination using five kinds of steel slag in order to find out whether
steel slag can be used as a material in Sand Compaction Pile method with static load compaction. It showed equivalent
performance in the result diameter of a pile and construction time compared with the conventional natural sand.
Moreover, when the pile number and interval are the same, equivalent foundation improvement results were obtained
even using any examined slag. Furthermore, the level of noise and vibration during construction did not show a

significant difference among construction materials, and is much less than that of the standard regulation values. It

has been confirmed that the construction under low noise and low vibration is feasible.
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Fig. 3 Typical cross section of construction site
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Table 1 Materials for construction examination

. Number | Density | Maximum particle
No. Material of piles (g/cm3) diameter  (mm)
1 anverter slag (Steamy 4 248 40
aging processing)
2 | Natural sand 1.52 5
3 Air-cooled blast 201 25
furnace slag
4 | Converter slag 2.67 40
Artificial stone made 16
5 | by steel slag hydrated 2.01 40
matrix
6 Granulated blast 1.46 5
furnace slag
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Photo 2 Appearance of materials in Sand Compaction Pile
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Fig. 6 Arrangement of sand compaction pile
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Table 2 Calculation of liquefaction index, PL-value

PL-Value PL-Value
No. Material (Before (Predicted after
improvement) improvement)
1 Converter s.lag 6.77 0.0
(Steamy aging)
2 | Natural sand 16.16 1.27
3 Air-cooled blast 375 1.79
furnace slag
Converter slag
4 (Unaged) 13.68 1.98
5 Artificial stone made 14.77 293
by steel slag
6 Granulated blast 15.74 282
furnace slag
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Fig. 7 Increased penetration resistances in ground improved
by the Sand Compaction Pile method
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Table 3 Maximum horizontal displacement under construction

. Distance to a measuring point
No. Material
Sm 10 m 15m
Natural sand 3.6mm | 0.2mm | 0.1 mm
Converter slag (Unaged) 42mm | 0.3 mm | 0.2 mm
Granulated blast furnace slag| 4.5mm | 0.3 mm | 0.1 mm

pH

11.0 \

10.0 86%
-

9.0*****@***7****7**** -
l l l =
| | | |
|
8.0 | O Before improvement |- - Looolooo-
| |
[ After improvement ! !
T T T | |
7.0 { ? ? ? ?
0 2 4 6 8 10 12
Depth (m)

9 RBRE CEHAIENIHIARD pH
Fig.9 pH Measured in each depth

LTI T/ NSVIETH 572,

(2) MR 2 g pH

€y

B9 2fiti TaT & Ot T4 2 BB OFHT BEL 6512
B 5O pH E L2 FHAIREE 2 ¥ ISR S, R & D
TRIZBWLTRHIZ T v A VD E £ 5 Tok a7 w»w 2
¥ DER T & e, mBMEM» S G L—1.2~—16m
T, SRR 7 BRI EDTFEEL TV 70,
64, pHI~10 FBED e 7 vh U R RT HETdH
%

S, 51 EREFEMENNC XY, O pH OFRRE
ZAbRRE L, 7 v i) 8 e i8I 72 OFT
Mx157 5> FETH 5,

343 HKELMOFHE
HISRIE B & O CRER

fiti T5¢ 7 #%0Fi0—#] (No. 45t 252 Cko—v
> 7)) #*BER3IIRT,

B =200 TYEICET 27 MEE Y LT, |41
JERL L 7o IO FEHRIER, TR (No. 2128
3G TR e BB L L CROR) BRT. BB,
HORIERORIEIZERT 5 2 7 FIOFRICOWL T TR
L TW B,

BLOFEHRIERICO VLTS, WFhor—2 b H
FEMED 70em # FRI-TEY, Sz 5 72 Hw
7o —ATlE, R eRZED LzZznll Lok
o TWb,

Diameter of pile

BEHE3 MIxTEZOM
Photo 3 View of compaction pile (No. 4 Converter slag)

x4 B —ADEIIEICEST 55

Table 4 Construction result for every material

No Material Diameter of SCP | Construction time ratio,
(Average) (cm) |(Average)/(No. 2)

1 Converter s'lag 75.2 110
(Steamy aging)

2 | Natural sand 72.1 1.00

3 Air-cooled blast 74.1 1.03
furnace slag
Converter slag

4 (Unaged) 75.2 0.95
Artificial stone

3 made by steel slag 76.3 1.03

6 Granulated blast 74 1.02
furnace slag
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