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What is ULTra? What is What is ULTraULTra? ? 
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•• Effective, low cost and sustainable transport for cities, Effective, low cost and sustainable transport for cities, 
airports and special applications worldwideairports and special applications worldwide

•• A personal automatic A personal automatic 
taxi providing on taxi providing on 
demand driverless demand driverless 
travel travel -- using its own using its own 
guidewayguideway networknetwork

The The ULTRaULTRa systemsystem

Overhead portion of the ULTra guideway system and 
initial 3 km network route

Why Why ULTraULTra??
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RC FRP Plank designRC FRP Plank designRC FRP Plank design

•• ConceptualConceptual designdesign
The ULTra system

What is the 
cross-section?
What is the 
cross-section?

•• RC Plank designRC Plank design
Plank geometry Plank geometry 

•• Reinforcing materials?Reinforcing materials?
FRPFRP or Steelor Steel

SteelSteel

FRPFRP

Cross section of RC beamCross section of RC beam
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Experimental programExperimental programExperimental program

•• Beam preparation  (6mBeam preparation  (6m--long beam)long beam)

•• Casting (ready mixed concrete C40)Casting (ready mixed concrete C40)

•• Test setTest set--up (to simulate the possible  up (to simulate the possible  
...severe loading conditions)severe loading conditions)

•• Beam preparationBeam preparation

Manufacturing of FRP links using thermoplastic composite strips

•• Material propertiesMaterial properties
Flexural bar: Flexural bar: EurocreteEurocrete
Shear reinforcement: Shear reinforcement: PlytronPlytron

Type of 
composite

d
(mm)

E
(GPa)

ffu
(MPa)

εu
(%) Remarks

Eurocrete            13.5              45          700          1.7         thermosetting
GFRP

Eurocrete              9.5              45          900         1.7         thermosetting
GFRP

Plytron 12x4             28          720            1.9 thermoplastic
GFRP

Eurocrete bar

Plytron

•• Casting processCasting process
•• Test setTest set--upup
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Experimental programExperimental programExperimental program
•• Test setTest set--upup

Test set up for load case 1Test set up for load case 1
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•• Crack patternCrack pattern

Experimental resultsExperimental resultsExperimental results
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Experimental resultsExperimental resultsExperimental results
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Experimental resultsExperimental resultsExperimental results

Summary of the test resultsSummary of the test results

w?w?
δδ??



What is the δmax?What is the What is the δδmaxmax??

P = 0 P = 0 kNkN
δ δ .= 0= 0 mmmm
P = 30 P = 30 kNkN
δ δ .= 50= 50 mmmm

P = 55 P = 55 kNkN
δ δ .= 100= 100 mmmm

© 2006 The University of Sheffield

Western Bank, Sheffield S10 2TN, UK Miami, Florida, U.S.A.

CICE 2006

The 3rd International Conference on FRP Composites in Civil Engineering



© 2006 The University of Sheffield

Western Bank, Sheffield S10 2TN, UK Miami, Florida, U.S.A.

CICE 2006

The 3rd International Conference on FRP Composites in Civil Engineering

Concluding remarksConcluding remarksConcluding remarks

•• The use of The use of FRPsFRPs can extend the lifespan of concrete can extend the lifespan of concrete 
structures and reduce the need for maintenance or structures and reduce the need for maintenance or 
repairrepair

•• The use of The use of FRPsFRPs can reduce the concrete cover and can reduce the concrete cover and 
hence reduce the self weight of RC structureshence reduce the self weight of RC structures

•• Thermoplastics can offer a viable solution for onThermoplastics can offer a viable solution for on--site site 
bendingbending

•• The use of The use of FRPsFRPs for RC structures can meet for RC structures can meet 
serviceability requirements as given by current design serviceability requirements as given by current design 
recommendationsrecommendations


