STRUCTURAL PERFORMANCE and DAMAGE

MITIGATION of HFRCC COLUMNS

Tensile Strength of HFRCC
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Test Specimens of Column

Multiple Cracks

under constant axial load
i Hoo
Name of Ce_menm . Cross | Clear | Main bar E
specimen fous Ay section | span | (p,%) i Py,
P material P Py Size@space %)
N-02 D6@160 | 0.20
Concrete | None

N-04 D6@80 0.40
HF-PE-00 | None 0.00
HF-PE-02 PE+SC| D@10 | (| (1.00%) D6@160 | 0.20

e HFRCC @ y
HF-PVA-02 P\éé+ D6@160 | 0.20
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: Tensile Strength of HFRCC

b, D, L : width, Depth, and Length of column
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. Lateral ties ratio

: Yield strength of lateral ties
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coth =2-50R, 0<R,<0.02
cotg =1 0.02< Rp
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Building Model and Axial Force in Column
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Compressive column:

Tensile column
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Test Results of Column
under constant axial load
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Length 32mm .ig
Diameter 400y m
Material Properties
Cementitious material (N/mm?) Steel bar (N/mm2)
Compressive | Young's | Tensile Yield | Yield Tensile
Type Fiber strength modulus | strength | Size | stress | strain -y
(X109 (i) |59
Concrete None 52.8 2.36 3.83 D16 | 371 | 2132 537
PE+SC 55.3 1.85 3.40 D6 284 | 1988 455
I HFRCC
g e =] PVA+SC 56.8 2.05 341
i N ; 53 PE: Polyethylene fibers 0.75 vol. %, PVA: Polyvinyl alcohol fibers 0.75 vol. %
-50 5 ¥ 0,
) . ! SC: Steel cords 0.75 vol. % Damage Control
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Column under Varying Axial Load
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Bending crack width at peak (mm)
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Buckling of reinforcement
Crushing of concrete, etc

Spalling of Cover concrete
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Deformation

General Concept of Damage Level Classification (JBDPA)

Conclusion of HFRCC vs. Concrete
1. Shear Capacity and Ductility were improved
2. Mode of failure changed to Bending

2
Cementitious material (N/mm?) Seclbal (i)
Compressive | Young’s | Tensile . Yield q
Type Fiber | strength | modulus |strength | Size ;:zls(: strain s-lt-reen:”tf\
(X109 () |3
Concrete | None 52.6 2.62 2.65 | D10 | 436 | 4163 655
HFRCC | PE+SC 51.2 181 2.94 D6 | 337 | 3710 486
D4 | 349 | 3811 522
Test Specimens
Hoop
Name of Cemen- Cross Clear Main
specimen Section | titious | Fiber | section span bar #- Py,
material (bx D) (Pg %) | Size@space | (%)
V-N Concrete | None 4-D6@40 |1.28
205 | 800 | 12010
(mm) (mm) | (1.36%)
V-HF HFRCC | PE+SC 2-D4@40 | 0.25
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from Shear

3. Effective in Shear and Diagonal Tension
in Ultimate design
4. Multiple-Cracks improved the Damage Level
5. Maximum Shear Force is lower than that
of RC in Bending Failure




