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What are FRP? FRP or Composites: materials made from two or  more components
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Advanced Composites Fibres



Resins



Fillers



Carbon



Glass



Aramid



Basalt •Provide strength and  stiffness



•transfer stress between  the reinforcing fibres •hold the fibres together •protect the fibres
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•Improve performance (e.g.  fire and smoke resistance)



Advanced Composites
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FRP Reinforcement
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Why FRP?



5x stronger  than steel



70% lighter  than steel
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exceptional  durability



Why Strengthening with FRP? Easy to apply …
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Why Strengthening with FRP? … versatile …



… and extremely effective! Basic Training Course on EARTHQUAKE ENGINEERING @ The Diamond



A Brief History
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A Very Brief History 1990’s several applications & growing



1987 FRP strengthening



1980 FRP prestress



GFRP EBR Kattenbusch Bridge, Germany (Rostasy 1987)
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A Very Brief History •Durability problems caused by  steel corrosion



•Strengthening and rehabilitation



•More efficient construction process •Strengthening and rehabilitation •Non Magnetic Applications Basic Training Course on EARTHQUAKE ENGINEERING @ The Diamond



UK Design Guidelines 2012



1999 2000 Basic Training Course on EARTHQUAKE ENGINEERING @ The Diamond



2008



European Design Guidelines 2007



2000 2001 Basic Training Course on EARTHQUAKE ENGINEERING @ The Diamond



Coordinating Research on FRP 1998‐present



fib TG 9.3 ‐ FRP Reinforcement for Concrete Structures (Secretary since 2009) http://www.fibt51.ugent.be/ 



2013‐2017



COST Action TU1207 Next Generation Design Guidelines  for Composites in Construction http://www.tu1207.eu                   out: 12 ESR+5ER, 500 person‐months



2013‐2017



endure ‐ (MC ITN) European Network for Durable  Reinforcement and Rehabilitation Solutions http://www.endure‐itn.eu            out: 12 ESR+5ER, 500 person‐months
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Need for Strengthening Lack of maintenance or protection New codes



Aggressive environment



Changes to the structure



Users



Earthquakes



Fire Blast & Impact
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Change of use of buildings



Wrong execution



Steel corrosion



Environment & accidental actions



Increase of traffic loads on bridges



Lack of detailing



Design & execution



Mistakes in calculation/plans



Low quality of materials



Strengthening?
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Need for Strengthening
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Strengthening Masonry



Basic Training Course on EARTHQUAKE ENGINEERING @ The Diamond



Need for Strengthening
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Strengthening RC FRP - EBR (Externally Bonded Reinforcement or Plate Bonding)



Plate or sheets CFRP plate



Strips



concrete bonding agent



FRP - NSMR (Near Surface Mounted Reinforcement)



Bars CFRP strip



concrete bonding agent
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Strips



Flexural Strengthening
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Flexural Strengthening



Hangingwater Road Bridge ‐ Sheffield, UK Basic Training Course on EARTHQUAKE ENGINEERING @ The Diamond



Flexural Strengthening
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Shear Strengthening FRP - EBR (Externally Bonded Reinforcement or Plate Bonding)



FRP - NSMR (Near Surface Mounted Reinforcement)
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Shear Strengthening
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Confinement Axial stress σc



σc



fcc = fcu Tf Ef εf,e



tf



σl



increases



(εcc , fcu)



fco



D



(εcc , fcc) unconfined



σf



σf



εcο = 0.002



εcu Axial strain
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εc



Confinement FRP confinement can: • Increase strength (up to 200%)
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Confinement FRP confinement can: • Increase strength (up to 200%) • Increase ductility (or deformation  capacity)
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Confinement FRP confinement can: • Increase strength (up to 200%) • Increase ductility (or deformation  capacity) • Increase lap splice strength
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Confinement FRP confinement can: • Increase strength (up to 200%) • Increase ductility (or deformation  capacity) • Increase lap splice strength • Restrain rebar buckling
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Confinement



Steel concrete jacketing vs FRP confinement



Basic Training Course on EARTHQUAKE ENGINEERING @ The Diamond



Confinement



TRM – Textile Reinforced Mortars
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Seismic Strengthening



RC beam‐column joints 
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Different  detailing at the  core A
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Seismic Strengthening



RC beam‐column joints 



Re‐casting using  high‐strength concrete
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CASE STUDY – RC Building in Chania, Greece 



‐ ‐ ‐



800 m2 CFRP Job done in about one month No modification of geometry
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CASE STUDY – RC Building in Chania, Greece 
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FRP Effectiveness Shear strengthening: 2 layers of “standard” CFRP  fabric (0.13 mm thick) is  “equivalent” to S500 Φ8/100 stirrups Load



D~50 mm



Confinement for seismic  retrofitting: 3 layers will provide a chord  rotation ductility factor μθ =  μΔ > 4‐5 and will prevent lap  splice failures in many  “common” cases



Original column
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Load



D~200 mm



FRP‐confined column



Seismic Strengthening
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Thank you Dr Maurizio Guadagnini Concrete and Earthquake Engineering Department of Civil and Structural Engineering http://cee.sheffield.ac.uk  http://www.tu1207.eu http://www.endure‐itn.eu
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Aramid. â€¢Provide strength and. stiffness. â€¢transfer stress between. the reinforcing fibres. â€¢hold the fibres together. â€¢protect the fibres. â€¢Improve performance (e.g.. 






 Download PDF 



















 8MB Sizes
 0 Downloads
 225 Views








 Report























Recommend Documents







[image: alt]





Appendix 5B - Neometals Ltd. 

Dec 31, 2015 - Interest and other costs of finance paid. -. -. 1.6. Income taxes paid. -. -. 1.7. Other (R&D tax offset refund). -. 266. Net Operating Cash Flows.
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Appendix 5B - Neometals Ltd. 

Dec 31, 2015 - Mining exploration entity and oil and gas exploration entity quarterly report. + See chapter 19 for defined terms. 01/05/2010 Appendix 5B Page ...
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The MTR-5B - 

Line 4: Normal â€“ Keyer Speed, 24 hour timer, battery voltage. Alternate â€“ switch ... 2) TAP the RIT switch while in mode. Tapping will ...
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The MTR-5B - 

been color coded with a marker on the part carrier using the resistor color code to ..... the edge of the cut out and then use a file to clean it up to the final size.
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5B-i Counselors' 339 Plan.pdf 

There was a problem previewing this document. Retrying... Download. Connect more ... 5B-i Counselors' 339 Plan.pdf. 5B-i Counselors' 339 Plan.pdf. Open.
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EE - Lecture 5b - RoR - multiple projects.pptx 

Must use LCM for each pair-wise comparison. â€¢ Procedure for ... If i* < MARR: eliminate project and go the next project. â€¢. If i* â‰¥ MARR: go ... Rules: â€“ No phones.
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I am a 5b: Keeping Rigour but Removing Judgements using REAL ... 

I am a 5b: Keeping Rigour but Removing Judgements using REAL Projects. What do we actually mean when we say 'rigour'? When I first started to develop REAL projects in my classroom a big concern of mine was rigour. I started to ask myself the question


























×
Report 5b - FRP strengthening.pdf





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















