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ABSTRACT

Pore-free concrete (PFC) was developed recently for the purpose of achieving the highest

possible level of compressive strength in cast molded concrete.

This study was performed

to examine the applicability of fiber reinforced PFC to repair panels for coast retaining

walls.

Composite panels of ultra high strength fiber reinforced concrete (UFC) partially

embedded with the fiber reinforced PFC were fabricated and successfully applied to the

repair of severely eroded coast retaining walls in Hokkaido.

It was also verified by

measurements that the fiber reinforced PFC was stable in water in terms of compressive
strength and had higher flexural strength and abrasion resistance compared to UFC.

Keywords : Pore-free concrete(PFC), Ultra high strength fiber reinforced concrete(UFC),
Coast retaining wall, Repair panel, Fexural strength, Abrasion resistance
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Table 1 Materials

(EA##)
Material Type Symbol Characteristics
Low heat Portland cement C Specific surface area: 3330cm’/g, Density: 3.22g/cm’
PFC Binder (B,) Quartz fine powder 0 Density: 2.69g/cm’
Silica fume SF Specific surface area: 20m?/g, Density: 2.24g/cm’
UFC Binder Premix powder B Commonly-marketed standard compounded powder
Fine aggregate Silica sand S Maximum particle size: 0.3mm, Density: 2.61g/cm’

Diameter: 0.2mm, Length: 15mm, Density: 7.84g/cm’,

teel fi TE ) .
Steel fiber S Tensile strength: 2800N/mm’, Tensile modulus: 200kN/mm?

Reinforced fiber (F) . Diameter: 0.23mm, Length: 15mm, Density: 1.51 em’
Twisted PBO fiber bundle FBO Tensile strength: 35001\?;[mm2, Tensile motzllulus: igé/llkN/mm2
PFC superplasticizer SP,. | Polycarboxylic type
Chemical admixture UFC superplasticizer SP,. | Polycarboxylic type
(Ad) Deforming agent DF | Polyalklene glycol type
Table 2 Mix proportions of PFC and UFC
(UFC 7z 5 V2 FRC M ERA)
B (kg/m’) Air
No. Name 7y B F Ad * Flow content
%) | w pe Bg | S (mm) |
C| QO |SF STE | PBO SP. SP,s DF (%)
1 | PFC-STE-350 — 157] — | Boe X1.7% | Bpe X0.02% — 285 2.6
2 | PFC-STE-300 20 193 (836|349 97| — 934 B X1.7% | By X0.02% — 278 2.0
3 |PFC-PBO-200 — — | 30 [B,:X2.5%| B x0.02% — 256 5.0
4 |UFC-STE-200 180 — | — | — | 1278 157 | — — — B X13%| 277 2.7
*

Replacement as a part of unit water content, and addition to mixing water.

Table 3 Procedures for curing of concrete
(a2 )—rOELEFIE

No. Name Procedures for curing of concrete

PFC-STE-350 |Removel of mold — Pre-soaking (Deairing, 30m) — Steam curing (90°C, 48h) — Heat curing (180°C, 48h)

PFC-STE-300 |Removel of mold — Steam curing (90°C, 48h)

PFC-PBO-200 | Removel of mold — Steam curing (90°C, 48h)

AN | =

UFC-STE-200 |Removel of mold — Steam curing (90°C, 48h)
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(a) Casting of UFC (b) Shaping of convex adherent layer (c) Stripping of mold after
primary curing
Fig. 7 Manufacturing of PFC-UFC hybrid panel
(PFC-UFC/NA T1J v F/RR LD EIE)

(a) Lifting of PFC-UFC hybrid panel (b) Setup of PFC-UFC hybrid panel

(c) Pumping of ready-mixed concrete (d) Surface finishing of concrete

Fig. 8 Coast retaining wall repair using PFC-UFC hybrid panel
(PFC-UFC/Na T v R L ZEA LI BREEOHMIETISE)
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Table 4 Mechanical properties of fiber reinforced PFC and UFC
(4 #H58 PFC 72 > TV UFC O 2 451%)

fo'_(N/mm’) i (N/mn’)
Name After manufacturing After manufacturing After manufacturing
embedded member hybrid panel hybrid panel
PFC-STE-350 340 344 52
PFC-STE-300 250 279 40
PFC-PBO-200 188 194 40
UFC-STE-200 216 — 44

f.” : Compressive strength , f, : Flexural strength
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