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Soil Improvement Using Converter Slag Compaction Pile Method
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Synopsis :

The application of converter slag to the compaction pile method has been investigated
using field measurements at a construction site for soil improvement. The measurement
were made before, immediately after, and 2 years after soil improvement. The N-value,
shear modulus, coefficient of horizontal subgrade reaction and coefficient of earth
pressure at rest were increased by this soil improvement technique. These effects of the
improvement were also observed in measurements 2 years after the soil improvement.
As a result of this investigation, it was found that the converter slag was useful as a
material for compaction piles. An economical design method, which considers the

increase in the coefficient of earth pressure at rest, was also analyzed.
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Synopsis:

The application of converter slag to the compaction pile method
has been investigated using field measurements at a construction site
for soil smprovement. The measurement were made before, imme-
diately after, and 2 years after soil improvement.

The MN-value, shear modulus, coefficient of horizontal subgrade
reaction and coefficient of earth pressure at rest were increased by
this soil improvement technique. These effects of the improvement
were also ohserved in measurements 2 years after the soil improve-
ment.

As a result of this investigation, it was found that the converter
slag was useful as a material for compaction piles. An economical de-
sign method, which considers the increase in the coefficient of earth

pressure at rest, was also analyzed.
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Table 1 Construction achievements using converter slag compaction piles at Kawasaki Steel’s Chiba Works

_ ‘ ' Purposes of Specifications of compaction pile Total weight (¢f)
Construction Project Time . — - A P
improvement Length | Diameter 1 (Total length (m})
(m) (mm) Interval®! (m)
1. Steelmaking Shop’s strip 1975. 9 L1 . 28,400
yard ~10 | Sliding 21.5 700 triangle 2.0x2.0 (22.672)
9. Scale pit and railway in | 1079.8 | Stbility in excava- | 210 square  1.5x1.5 12,000
© . tion area & 700 9
continuous casting plant ~12 | Sliding 10.0 triangle 2.0x2.0 (10,026}
3. Hot metal pretreatment 1983. 12 . . square 1.5x1.5 8,600
center ~1084. 2 |° Bearing capacity 8.0 700 square 1.8x1.8 ( 8,528)
4. Coke gas line holder foun- 1984, 2 + Liquefaction 13,600
dation ~3 |+ Increase of k, 6.0 700 square 1.41x1.41 (11,874)
5. Products warehouse 13%35113 . Liquefaction {9150 700 rectangle 1.85x1.575 (gggg)
1985. 8 « Liguefaction o 2,100
6. $#403 tank ~ . Bearing capacity 15.0 700 square 1.8x1.8 ( 2.355)
. 1986. 1t + Liquefaction : 2,300
7. #402 tank ~12 |- Bearing capacity 15.0 700 square 1.8x1.8 ( 2.730)
#1 Pile arrangement: triangle % , square 33 , rectangular $ § - 109,800
°° ’ TOTAL (101,650)

b

Photo 1 Compaction pile installation for the products warehouse foundation (using converter slag)
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Scope of improvement by converter slag compaction pile
method for the products warehouse foundation
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Content of fine

20 Water (O, 4,1 and Uniformity
FOESLVAL Nvalue content clay (@, &, ) Mean grain size coeffictent
< / / / 10n (25) (%) D3** {mm) Uc(%)
GLI0 . 2 2.0 . 6|0 . 2.0 i 4‘0 - 0;1 . 0;2 ) '1‘0 i 2.0
“ vl B a0 6 o o E o
3 oa o o o' e O = a 0 a o
o jea] @ 0 3
oo " nB o A
- ©o a2 Ooa F:$=s] &a
[} Ll a oo o ©
ah A . 0 & og4al|la o 9 o
E A O d T . Q ﬁll oA a
= o ne © oa q
E —107 e a © m 4la o oo
=] & n & D
-1 *a O a8 o -]
@ n o ac :.1 g o al} &
& & o® o A ]
=151 oo &0 2 ADD o
1 1 i 1 1 1 1 1 1 1

*! Boring number : No.1 (), No.2 {a), No.3 (), No.4 (V)

*254i diameter at which 50% of the seil weight is finer

Fig. 2 Soil properties before improvement
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Fig. 4 N-values between piles
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Fig. 3 Grain size distribution of pile material
Table 3 Characteristics of fill materials
Material property Converter slag Sand
Specific gravity G, 2.95 2.71
Unit weight** 7 {tf/m*) 1.9~2.6 1.6~1.9
Optimum moisture content
. 4.
Wope (%) 7.%0 0
Maximum dry density )
Pome (tfm0) |2 L
Internal angle of friction*! ¢ (°) 40~45 30~40
Coefficient of permeab}iit(ycm,ls) 2 64 % 10-L 3.40 % 10-3
Expansive ratio in water (%) 2.0~3.0
#*1 (General value
Table 4 Specifications for investigation
Material .
Investigation for com- Piles Replacement
stage paction arrangement ratio |
piles! {m) a, (%)
square
Case 1 C 5 A% 0.4 6.7
square
Case 2 C 1.8x1.8 11.9
Immediately square
after Case 3 ¢ 1.5x1.5 17.1
improvement s
quare
Case 4 S 18x1.8 11.9
rectangular
Case 5 C 1.85% 1.575 13.2
2 years after rectangular
improvement Case 6 c 1.85x1.575 13.2

#1 . Converter slag

S: Sand

T mIgkstsR Vol 20 No. 1 1988

Table 5 Increase in N-value between piles

Before Immef?;z;tely _ ~
improvement impraovement AN=N;—Ny
Na My
Case 1 10.5 16.0 5.3
Case 2 13.0 21.8 8.8
Case 3 : 11.4 22.0 10.6
Case 4 i 15.0 23.7 8.7
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Fig. 5 Results of PS logging

Table 6 Increase in N-value with time

Location of Imm%dlately 2 years after o
atter :
measurement . improvement | AN=Nz—N;
- ymprovement Y
point = N
N,

Between piles 24.1 28.0 3.9

Center of pile 48.9 111.0 62.1
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Fig. 11 General relationship between relative density D, and
dynamic shear strength ratio R
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