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Performance Evaluation of Pile-Filling Material
Using High Calcium Ash by Field Loading Test
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Abstract

In this study, static load test and dynamic load test were performed to evaluate pile-filling material (ZA-Soil) of
soil-cement injected precast pile method which was developed by using the ash of circulating fluidized boiler as a
stimulant for alkali activation reaction of blast furnace slag. As a result of the static load test, the allowable bearing
capacity of pile was 1,350 kN, which was the same as the result of using ordinary portland cement. And total settlement
was 6.97 mm, and net settlement was 1.48 mm. These are similar to the total settlement, 7.825 mm, and net settlement,
2.005 mm of ordinary portland cement. As a result of the dynamic load test and CAPWAP analysis, the skin friction
was 375.0 kN, the end bearing capacity was 3,045.9 kN, and the allowable bearing capacity was 1,368.36 kN. These

results are similar to the results of using ordinary portland cement as pile-filling material.
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Fig. 1. Compressive strength of material

Table 2. Chemical constituents of materials

Water/Binder Compressive strength (MPa)
(%) 3days 7days 28days
ZA-Soll 50 5.58 18.00 24.80

Material

OPC 50 8.00 18.04 36.49
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Fig. 2. Test result of chemical shrinkage
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Table 3. Chemical constituents of materials

) Flow value (cm)
Material
Radial Vertical Average
ZA-Soll 26.75 22.35 24.55

Table 4. Chemical constituents of materials

Material Ordinary portland cement | ZA—Soil
0.06mg/L None

Leaching rate of Cr®*
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(c) Installation of test pile

Fig. 6. Process of Installation of test pile
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Table 5. Properties of test pile
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Fig. 8. P-S curve of OPC

Material Pile type Diameter (mm) Thickness (mm) Penetration depth (m)
ZA—-Soil PHC Pile 500 80 23.0
OPC PHC Pile 500 80 25.2
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Table 6. Results of of dynamic load test
Pene— Skin End Ultimate | Allowable
Material tration CSX CSB RMX EMX friction bearing bearing bearing Remark
depth (MPa) (MPa) (kN) (KN+m) (KN) capacity | capacity capacity
(m) (kN) (kN) (kN)
ZA-Soll 23.0 30.3 13.3 3,538 46.2 375.0 3,045.9 3,420.9 1,368.4 Restrike
OPC 25.2 21.9 28.8 3,345 447 360.4 3,012.8 3,373.2 1,349.3 Restrike
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