Statistical Analysis of
Methods to Repair Steel



Civil Engineering Challenge

Perform a statistical analysis of the effectiveness of
the different configurations of CFRP patching to
rehabilitate steel structures, comparing the mean
fatigue life of slightly cracked steel beams and mean
fatigue life of slightly cracked steel beam reinforced

with CFRP patches.




Data Analysis

oo 2nd Bl Mo

Cortans lists availabia at ScianceDirect

CFRP
Experimental

Construction and Building Materials J‘_

homapage: wawslsevier.com/lszate/conbuilamat

Strengthening of old metallic structures in fatigue with prestressed
and non-prestressed CFRP laminates

' ]
Bjorn Taljsten®, Christian Skodborg Hansen®, Jacob Wittrup Schmidt *®
il Ul o G, Do o i e el 1,150 s by Gomae
AR o Lo
it gionsl ournal o Fattgoe 31 (2009) 16731627 { |

Coments i svalible & ScenceDiect
International Journal of Fatigue

journal homepage: www.elsevier cam/locate/ijlatigue

~

‘Contents lists svailabls st SeienceDirsct

Composite Structures

joumal homepage: www.elsevier.com/locate/compstruct

Experimental study of fatigue crack growth behaviour in adhesively

reinforced steel structures
Hongbo Liu, Riadh Al-Mahaidi *, Xiao-Ling Zhao

Deparament o Col Enginering Monach Linverety, iy, Vieria 3800 A

ARTICLE INTO ABSTRACT

e iery
Avaiaie anine 6 Mirch 2009

repais. h
double-sided repairs.

1. Introduction
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gravith behaviour and fatigue life extension of the reinforced steel
plates are discus sed in relation to patch systems, patch thickness,
patch bond length, bond width and patch configuration. During
the fatgue ess the cack detecion mettod of “besch maring
was adopted to record the crack propagation developing with

gue eyeles.

2. Materials and specim

The experimental studies were performed at the Gonstruction
Laboratory of the School of Cril & Environmenial Engineering.
Nanyang Technological University of Singapore.n this testing pro-
gram. a total of 21 specimens were designed. of which 11 speci-
mens were patched on both sides and 10 specimens wer
patched only on one side. Dilferent parameters were studied
including patch system, patch thickness, patch bond length, bond
with and patch configuration.

2.1, Material properties
The specimens were made of GFRP sheets bonded to cracked

steel plates by epovy adhesive. The steel plates had uniform.
dimensions of 500 =90 10 mm. They were all machined with a
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the cumently existing problems. Compasite material patchingis 3
very promising method for repaining and| or relnforcing steel struc-
tures. Composite patches prevent crack growth and extend the life-
time of the mpaired stucrure. Composite parch repairs andjor
reinforcements vercome mary, ot il the sformercioned de-
dvantages of the traditional steel repair methods. They o not in-
et bt workes oy way and. meree. usone nnmvseh
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‘and they result in low added weight. All these innovatians reduce
sgnificantly the cost and the time of the repair of 12 forcement.

bridges and other civil engineer applications follow. with marine
applicaiions being wery few. Alrcraft applications of compasite
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on the Rase model, developsd a mathemarical madal for calculat-
in the maaimum SIF value of a patched cracked plate. Other re-
ated works are those of Lam e l. 4], Baker [5] and Okafor et al.
6] Wang and Pidapat [7] describe a series of experimenal ten-
<l and Biigue tosts in U-notched aluminium specimens ropaired
With Boron fibte pre-preg patches which showed that the ifeof the
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Data Analysis

Five-Number Summary

— minimum

- Q1

—median (Q2) Central Tendency
-Q3 — sample mean

— maximum — sample standard deviation



Data Analysis: Graphs
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Data Analysis: Graphs
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Patched vs. Unpatched Fatigue Life Comparison

Interpretation of the graphs



Data Analysis: Graphs

How to compare all the available data when coming
from different experimental setups?
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Graphs
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patched specimen mean fatigue life
unpatched specimen mean fatigue life

Using the fatigue life ratio
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Test Data




Student Results Presentations

PowerPoint + in-class presentation—or video (wmv, mp4)

— Background

Graph 3. Histogram. Patched. Sample |

— Procedure

— Data

— Graphs

— Stat analysis

— Conclusions
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