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Abstract
High bearing capacity piles, a type of bored piles, were developed in Japan about twenty years ago. The foot
protection section is constructed by enlarging the ground near the tip of the pile. The most important factor of this
type of pile is the nature of the foot protection liquid, which must have very large fluidity and be distributed
heterogeneously inside the solidified body. We conducted basic experiments on the applicability of
ductile-fiber-reinforced cementitious composite (DFRCC) to improve the fracture toughness of the footing
protection liquid. DFRCC has far superior ability compared to conventional fiber-reinforced concrete. However, it
is concerned that mixing fibers reduce fluidity and workability. Therefore, we examined ductile-fiber-reinforced
cement milk (FCM) mortar flow test. These tests were conducted using two levels. One is a sample mixed with
only polyvinyl alcohol (PVA) fiber, and the other is a sample mixed with PVA fiber and micro steel fiber. As a
result, it was found that the fluidity of the mixing sample is improved by replacing the PVA fiber having a large
aspect ratio with the micro steel fiber having a small aspect ratio.
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Fig. 2 Sampler and specimen of fresh soil-cement.
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Table 1 Specimens and mortar flow test results.

(a) FCM50
. Separation
Water- | Fiber Fiber rciiucing
cement | volume vo.lu.mc agent X
Specimen ratio | fraction | o€ addition Flow Separat.lon
ratio rate evaluation
(W/C) (Vo) (Vin) (SRA)
(wt.%) | (Vol.%) | (LorM:Sm) | (Cwt.x%) | (mm)
2.0 272 A
FCM350-L-10 10:0 3.0 230 @)
40 [ 1% O
20 280 O
FCMS50-L:Sm-7:3 7:3 3.0 228 @)
0 1193 O
20| 270 O
FCM50-L:Sm-5:5 55 3.0 233 O
4.0 197 @)
50 3.0 20 237 O
FCM50-M-10 10:0 3.0 195 O
4.0 183 @)
2.0 246 O
FCM50-M:Sm-7:3 73 3.0 203 O
40 186 O
2.0 257 O
FCM50-M:Sm-5:5 5:5 3.0 210 O
40 187 @)
(b) FCM60
. Separation
Water- | Fiber Fiber relziucing
cement | volume vo.lL{me agent .
Specimen ratio | fraction rr::ing addition Flow Separat_lon
o rate evaluation
(W/C) (V) (Vi) (Sra)
(wt.%) | (Vol.%) | (LorM:Sm) | (Cwt.x%) [ (mm)
20 300 X
FCM60-L-10 10:0 3.0 259 @)
40 224 @)
2.0 300 X
FCM60-L:Sm-7:3 73 3.0 262 @)
4.0 229 O
2.0 300 X
FCM60-L:Sm-5:5 55 3.0 256 O
4.0 223 @)
60 3.0 2.0 262 O
FCM60-M-10 10:0 3.0 212 @)
4.0 183 @)
20 271 A
FCM60-M:Sm-7:3 73 3.0 227 O
40 195 @)
20 275 A
FCM60-M:Sm-5:5 5:5 3.0 233 O
40 208 Q
(c) FCM70
. Separation
Water- | Fiber Fiber re};ucing
cement | volume vo.]L%me agent .
Specimen ratio | fraction mm.ng addition Flow SCparat_lon
ratio rate evaluation
(W/C) (Vi) (Vim) (Sra)
(wt.%) | (Vol.%) | (LortM:Sm) | (Cwt.x%) | (mm)
2.0 300 X
3.0 285 A
FCM70-L-10 10:0 20 251 @)
5.0 223 O
3.0 281 O
FCM70-L:Sm-7:3 73 4.0 243 O
5.0 215 O
3.0 285 O
FCM70-L:Sm-5:5 55 4.0 250 O
70 3.0 5.0 223 O
3.0 244 O
FCM70-M-10 10:0 4.0 203 O
5.0 188 O
3.0 247 O
FCM70-M:Sm-7:3 73 4.0 209 O
5.0 189 @)
3.0 264 A
FCM70-M:Sm-5:5 55 4.0 227 (@)
5.0 200 O
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