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High Performance Fiber Reinforced Concrete
(HPFRC)

: A
Tensile Stress _Ultra High Performance Fiber
/ % Reinforced Concrete

. (UHPFRC)

-1 [

l
/)
|
1
|
|
|
N\

1
I
I

|

|

|

1

1 High Performance Fiber Reinforced Concrete

N

-
——————————————————
- -
- S
-
’ “~
~o

(?PFRC)

i
1
1
\
\
\
\
\
1
\
\
|T|
-
=)
>
D
D
q
D
o
@
D
3
D
-
=
=7
2
&
o
=
_(3
o
c£
—~+
D
w

&

Reqgular Concrete

Tensile Strain C.-C. Hung
Dept of Civil Engineering, NCKU




Multi-Scale Research on HPFRC at NCKU

materials optimization self-healing performance
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Self-healing Performance of HPFRC

» Energy dispersive x-ray (EDX) analyses
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Tension Stiffening Performance of UHPFRC

+~— #10 Steel Rebar

530mm

Gauge length 160mm

High strength steel coupler
L Strain Gauge A
- Strain Gauge B

- Strain Gauge C
~ #7 or #8 Steel Rebar

150 mm square cross section

“-— #10 Steel Rebar

390
—~ 300
Z
< 290
~200
© 150

glOO-

— 5

0 T

» monotonic behavior

—HSC
—UHPFRC

| —Bare #1 steel bar
0 0.001 0.002

Strain

— UHPFRC

— #7 steel bar

0. 03 0.04 0. 05
Strain

0.003

450

400 -

=350
X 300
~ 250

© 200 -

‘5 150
100
50

o
a9

P e

Tensile Stress (MPa)

» cyclic behavior

|—DBare #/ stee

—[UJHPFRC - monotomc loadmg
—{UHPFRC verse loading

0.001 0.002 0.003
Strain

Strain

C.-C. Hung
Dept of Civil Engineering, NCKU



HPFRC Jacketing for Structural Retrofitting
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High Strength Steel Reinforced Squat UHPFRC Shear Walls
» High strength concrete > UHPFRC
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High Strength Steel Reinforced FRC Coupling Beams
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Slender UHPFRC Columns under Concentric Loads

High strength concrete column UHPFRC column
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Slender UHPFRC Columns under Eccentric Loads

High strength concrete column UHPFRC column
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HPFRC Coupled Structural Walls
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Potential future research directions for HPFRC

B Quantifying the benefits of fibers for

v" enhancing structural performance

v" simplifying reinforcement detailing
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