CFRP Retrofit of Concrete Columns
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Overview

Shock tube testing of concrete columns

Response of columns with and without seismic detailing
Retrofit of columns with FRP for ductility and for strength
FRP bond under high strain rates
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Shock Tube Testing
Facility
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Shock Waves

Properties

A Instantaneous rise
to maximum

Pressure

A Exponential decay
A Short duration

Positive

Phase ‘ Negative Phase )
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Shock Tube Induced Shock Waves
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Load Transferring Device

Converting Pressure to Load

A Collect pressure

A Transfer to column as a UDL
A Increase mass of system

A Increase tributary loaded area

AReduce venting
around?o

Column

Sheet metal skin
attached to transverse
steel beams
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Group 2 Columns i Non-Seismic Detalling

Control Column T 2-NS-C

CFRP Jacketed Column i 2-NS-J
Longitudinal CFRP Column i 2-NS-R
Longitudinal and Jacketed CFRP T 2-NS-JR

Single layer
CFRP jacket
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Group 2 Columns I Seismic Detailing

Control Column 1 2-S-C

CFRP Jacketed Columni 2-S-J
Longitudinal CFRP Column i 2-S-R
Longitudinal and Jacketed CFRP 1 2-S-JR

Single layer
CFRP jacket

Section B=B

| 980 mm
| QR0

Section A-A

1980 mm

Single 120 mm —

150 mm layer longiiudinal AY

Single 120 |1'|11|._\ |..—.. . mm
layer longitudinal
CFRP P
_ ingle layer .y
L5 = 25mum radius

rounded corner
Section D=1)

Section C-C

Q| ‘? American Concrete Institute Alwa VS a dvancin g

g



Detalils of Columns Tested

Cross Cross Longitudinal Spacing of
Group Name Section  Section Reinforcement Transverse Retrofit Details

Width Height Ratio Reinforcement

FRP Jacket
FRP Jacket

FRP Jacket
FRP Jacket
FRP Reinforcement

FRP Reinforcement

FRP Jacket and Reinforcement

FRP Jacket and Reinforcement

Prestressed Steel Jacket
Compression Brace
Tension Brace
3-NS-TB2 150 150 . Tension Brace

3-NS-TB3 150 150 . . Tension Brace
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Control Columns

Non-Seismic
Column

Seismic
Column
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Control Columns
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A Similar response in elastic tests
ABar buckling prevention with seismic detailing
AMinimal core concrete loss with seismic
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