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Synopsis

Since concrete fails brittlely in shear and/or tension, reinforcing bars are embedded in the
concrete to prevent concrete structures from collapsing in these failure modes. However, the
reinforcement by the steel bars may cause crack localization and stress concentration because they
exist in the concrete discréteiy. Therefore, application of short fiber reinforcement has been
investigated to reinforce the concrete.

We have been executing a series of experimental and analytical tests to understand the basic
mechanical properties of PVA (Polyvinyl Alcohol) short fiber reinforced concrete together with the
examination of constructability. In addition, the applicability of PVA short fiber reinforced
concrete to harbor structures was evaluated by full-scale mode! experiments and the life-cycle cost
calculations. By the full-scale model experiments, improvement of structural performance by PVA
short fiber mixing was confirmed in footings of caisson and deck beams of open-type wharf.
Furthermore, the life-cycle costs of harbor structures can be reduced by the application of PVA fiber
reinforced concrete to footing of caisson and wave-dissipating blocks.

Key Words: fiber reinforced concrete, PVA short fiber, structural performance, full-scale model
experiment, life-cycle cost estimation
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BIEHE A
T—F T ORI 1 P =486.93 KN/m?, P, = 393.08 kN/m?
WA ORI, ABEEY /2 OB ET B, JRENE TOMBKTH P;=409.64 kN/m? & 72 5.
Va= (L hi2) (Py+P3)2=(1.70—0.6/2) (486.93-+409.64)/2 = 627.6 kN/m

BEREHE AW GRRRIC L2508, Saicsr2m)
BEFEAMTADOEER, kKRUCLsb0L T35,
Via™ V=024 fea™ Br B Bra Buaz b d 1 13
AER ML £ D% 24.0 N/mm® T 572 b, WHIEMIMEE /oy % 18.5 N/imm? (=24.0/1.3) s BIARIREE D RHEA % 1,916 N/mm?
(=023 7, L5, BAER E 1.0%, LHBSOEr ZEEL DMLY 200 mm, CAMIR VR g B850 B HBETT
ETCOEME (a=L—(L—W2)/2=1000mm) & LEEETESSA—FEILUTFOL 52k 3.
Br=110.2 opp/(d/1000)=1+0.2 X (0.4 X 1.OX 1.916)/(520/1000)=1.295
B = 1+(100p,)=1+(100 X 0.0028)2=1,525
Boa=1-+3.33 r/d=1+3.33 X (200/520)=2.281
Bz = V(1 +(aldyy= 1/(1+(1000/520¥=0.213
BEEY, BHEAMWA Va3l Fok 50k 3.
V= Ver=0.24 X 18,5 2 X 1.295 X 1.525 X 2.281 X 0,213 X 1000 X 520/1.3
= 644940 N = 644.9 kN

B7—F 708 AT 5 Rk R
BERHE, UTol3wgEers,
VA Vig=1.0x%627.6/6449=0.97<1.0
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*ETESAE - BRI 24 Nimm?, SMBEDEEE @ 400 mm, =45 0.0028,
5D 80 mm, FEHEHERASE 1.0%, HHEK 13
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