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Applicability of Solidified Soil as a Filling Materials in the Drilling
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ABSTRACT

The use of filling material based on cement paste is inefficient at field construction because it needs a lot of the charging
mass. In addition, it has environmental problem according to the large amount of cement use because its strength is also
larger than criterion. The excavated soil with stabilizer can be used as the filling materials when the bored pile is constructed.
Therefore, this paper describes field application of solidified soil for economical efficiency and environment—friendly. The
static axial load tests and the load—transfer measurements were performed to examine the axial resistant behavior of the
piles. As results, the flowability, segregation and bleeding, and bond strength of filling materials was a good performance
than that of the existing cement paste. But the skin friction of pile by PDA was slightly decreased than that of the existing
cement paste. However, as pile filling materials, and in terms of economics and environment, the applicability of filling material
is considered very effective.
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Table 1. Mixing ratio of solidified—filling material and existing cement paste (1m®) (EXT, 2012)

Total weight (kg) Cement (kg) Water (kg) Soil (kg) Stabilizer (kg) W/C (%)
Sohd\fledfﬂllmg 14492 195 766 12 51
material
Cement paste 1,652 955 - - 73
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Table 2. Type of load test
Section NO, Pile size Depth (m) Filling material Test type
case—1 PLT— PHC 95 Cement paste Static/Load transfer
case—2 PLT-2 D450 95 Stabilized soil Static/Load transfer
case—3 LLT-1 PHC 9.0 Cement paste Lateral load
case—4 LLT-2 D450 9.0 Stabilized soil Lateral load
case—5 PDA-1 PHC 9.0 Cement paste Dynamic load
case—6 PDA—2 D450 8.0 Stabilized soil Dynamic load
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Table 3. Result of dynamic load test
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Section Filling material Ultimate skin friction (A) Average unit friction (B) De(selgnnei:ijcglez?;erf;u|(;?r3(aC§|ty Remark
9 (ton) (ton/m?) P (A/C)

(ton)
PDA-1 Cement paste 7.0 84 35.0 202%
PDA-2 Stabilized soil 63.5 79 335 189%

Table 4. Analysis of load transfer

o, Depth (m) PLT—1 (Cement paste, A) ‘ PLT-2 (Stabzmzed soll, B) Designedl pearing capacity | Performance comparison
Max. unit friction force (ton/m") (empirical formula) (B/A)
1 1.0 ~ 25 6.6 6.1 1.0 ~ 26 92 %
2 25 ~ 40 8.1 6.0 1.0 ~ 20 74 %
3 40 ~ 6.0 10,3 7.1 28 ~ 36 72 %
Average 83 6.4 2.2 77 %
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(b) Mesh

Fig. 10. Cross section and mesh of numerical analysis
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Table 5. Properties of model

Type Model Unit weight, ~, Cohesion, ¢ |Friction :angle, ¢| Elastic modulus, £ Poisson's ratio. v
(kN/m?) (kPa) () (MPa) '
- Silty sand Mohr—coulomb 18.0 0 25 30 0.35
Granite soil Mohr—coulomb 19.0 217 27 50 0.33
Pile Linear elastic 245 - - 3.92x 10* 0.25
Cement paste Elastic 20.0 - - 1,312.5 0.28
Stabilized filling Mohr—coulomb 19.0 4,000 - 1,200 0.33

(a) Stress reappearance of origin ground

(b) Pile construction

(c) Unloading

Fig. 11. Analysis modeling as construction step
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