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WHY STUDY (LTB)?

(1) LTB is an important global instability failure mode in design.

(2) Currently lack of recognized design standard.

(3) Need more comprehensive data to validate design formulae.

WHAT IS LATERAL TORSIONAL BUCKLING (LTB)?
.
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Loading requirements:
(1) The points of application remain unchanged relative to cross sections

(2) Their lines of action move parallel to the undeflected positions.

Flexural equilibrium
LTB failure

Line of action

EXPERIMENTAL DESIGNTHEORETICAL ASSUMPTIONS
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CONDUCTED:

 114 Tests

 4 sections

 5 Spans

 Two BCs

 Three vertical
load positions

Inclinometer
to measure ϕ

FRP beam

Load cell
to measure P

Load, P

Simply supported ends

Loading fixture
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 Two BCs

 Three vertical
load positions

BC1 BC2

Top flange loading Shear centre loading Bottom flange loading
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How to decide the onset of buckling?
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Sudden failure,Pcr,e = Peak load

Gradual failure, Pcr,e=?
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Experimental results vs Theoretical predictions
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EL=28Gpa, GLT=3GPa (design manual) EL=32Gpa, GLT=4.5GPa (actual measured)

END BOUNDARY CONDITION 1
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EL=28Gpa, GLT=3GPa (design manual)
EL=32Gpa, GLT=4.5GPa (actual measured)

END BOUNDARY CONDITION 2
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Concluding Remarks

1. Test rig was able to satisfy the theoretical requirement of
loading and displacement conditions.

2. comparison showed that the closed-form equation may
be suitable after modification and calibration for
inclusion in a design standard.

3. The modification could be carried out by following the
procedure given in EN 1990:2002 deliver the material
safety factor for the LTB ultimate mode of failure.
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Thank you for your attention

Any questions?

T.Nguyen-Tien@warwick.ac.uk 2013


