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Abstract

With the recent achievement of high bearing capacity in the embedded pile method, the importance of
ensuring the quality and performance of the foot protection part has increased. Although the bearing capacity has
been increasing, the construction machines and materials used for the embedded pile method have not changed
significantly. Especially, there is concern about damage due to cracking because of the lack of reinforcement in

the foot protection part. Therefore, we tried to improve the toughness of the foot protection part using
ductile-fiber-reinforced cement milk (FCM). In this study, we evaluate the workability using FCM by a mortar
flow and pumping test. In addition, we verified the reinforcing effect by conducting a pile model experiment. As
a result, it was found that FCM can be pumped sufficiently and is likely to be used at site. Furthermore, the pile
model experiment showed that FCM offers significantly improved resistance to cracking and toughness compared

with conventional cement milk.
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Table 1 Outline of specimens.

Water- Fiber Fiber
volume
cemfent Volu@ mixing
Specimen ratio fraction ratio
(W/C) (\%] (Vi)
(wt.%) | (Vol.%) (L:Sm)
2FCM60-L-10 20 10:0
2FCM60-L:Sm-7:3 60 73
3FCM60-L-10 30 10:0
3FCM60-L:Sm-7:3 7:3

| Measurement(Cement,Water,Fiber and SRA) |

e

| Input(Cement,Water and SRA) |

‘ Mixing(3min)

| Scraping off and Input(Residual water) |

G- Mixing(1min)

| Input(Fiber) |

- Mixing(2min)

| Mortal flow test |

Fig. 1 Mixing method.
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(b) Overall view

Fig. 2 Pumping test.
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Fig. 3 Uniaxial compression test.
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Table 2 Mortar flow and Separation evaluation.
Water | Fiber | Scparation
reducing
cement | volume .
Speci atio | fraction agent Flow | Separation
ecimen s
P addition evaluation™
(W/C) I\ (Sra)
wt%) | (Vol%) | (Cwt.x%) | (mm)
3.0 293 X
2FCM60-L-10 35 270 @)
20 4.0 258 O
3.0 290 X
2FCM60-L:Sm-7:3 3.5 276 O
4.0
€ 251 @)
2.5 283 X
3FCM60-L-10 3.0 259 O
35
30 242 O
2.5 285 X
3FCM60-L:Sm-7:3 3.0 262 O
35 246 O

3% O:No separation X : Separation
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Fig. 5 Mortar flow. (Left Fig : general view, Right Fig : enlarged view)

Table 3 Pumping test results.

Separation
reducing ) Con?p- Young's
agent Sample | Discharge| ressive
. Flow T modulus
Specimen Pumping | addition volume amount | strength
rate
(SRA) oB E
(Cwtx%) | )| () | seq)| (Vmin) | /) | N/
Water — — — 100 | 48.6 1235 — —
CM60 Before 159 — | 100 [496 | 1210 — —
After
Before 292 282 9.88
2FCM60-L:Snr7:3 Aftor 34 300 1 60 38.0 94.7 254 017
Before 261 26.9 9.86
3FCM60-L:Snr7:3 A fror 27 260 60 39.7 90.7 87 10.06

CM60-L:Sn-7:3 (b) 3FCMO0-L:S,-7:3
Fig. 6 Sample after pumping.

40 — om0 ,

- - —2FCM60-L:Sm-7:3 (Before pumping)
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Fig. 7 Uniaxial compression test results.
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section model

Displacement
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Compressiive testing
instrument (2000kN)

Fig. 8 Foot protection part bearing test.

. Foot protection model
Pile model

Gauge wire
sol [ -l

T ) 0
K
150
150 N
Embedded gauge
v Unit:mm !
100
D2 Unit:mm
(a) Cross section (b) Plan view
Fig. 9 Specimen overview.
Table 4 Material test results.
Fib
Water- | Fiber 1oer Comp- .
volume . Young's
cement | volume . ressive
. . mixing modulus
Specimen ratio | fraction ratio strength
W/ | W (Vi) Fe E
Wt.%) | (Vol%) | @LSm) | N/mm) | (KN/mm))
CM — — 26.9 9.17
FCM-L-10 60 10:0 23.6 8.50
_— 3.0
FCM-L:Sm-7:3 73 243 9.28
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Table 5 Bearing test results.
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Fig. 10 Load — pile head displacement relationship.
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Fig. 11 Load — internal compression strain relationship.
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Fig. 12 Specimens after test.
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Fig. 13 Bearing strength ratio - foot protection part diameter
relationship.

4. FED

AFEIZBWTE, HARK LiE~DO FCM O % B
&L, ZOMEEMEEMMENR 2 M 2 R ER LT

ST UTFIS, 2RO ORFHC LV G oncmi z R,

1) FCM Oif#EhMk B IIL, Vi /N ELT5Z LT A
NI MO/ SWIMEEERTAZ LN A TH
D, ViDIRBAR BRI THS.

2) V2% & L7 KRMIZRB WL, EESEom 23R
ENTbOD, FEkkOFREHI DWW T BB &
JERETREE O P AR Sz,

3) REIDHICFCM Z#AT5Z LT, CM LY HEN
ToHUTE s SRR L R 2 R T X D 2 L3k
BTE, TOMMBEIT, CM I PVA filift D A %R
AT D XY, PVA ke & SikME R IR G L= R
XU R&EWZ LR TE.

4) FCM O fiX, MEDHEOIERRZ X0 2hEH
WD ZENARETH Y, ek Tk X 0 ARE O
ZASK LTHRABOMERIHFNEHDLZ &N
FRETHDHI EERLT.

FCM DEEMEIT V2% & 375 2 & Tl bk L7=23, JEk
ROBBOEBIZLIMERKT24A CLREEND D2
W, SHITEEHEEES LV EVWHEORIEEIT S O
Z, V3% REROBBE D L ERBREZIT> T TE
Thh.
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