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Camber
Replies from Members to aReplies from Members to a

Questionnaire on CamberQuestionnaire on Camber
with suggestions forwith suggestions for

Subjects for Future Subjects for Future 
ResearchResearch

GK Bailey, TarmacGK Bailey, Tarmac TopfloorTopfloor, UK, UK
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Camber
Action on finding a difference Action on finding a difference 

between theoretical and actual between theoretical and actual 
camber:camber:

Difference (no action)Difference (no action) 3 Members3 Members
Difference (acted)Difference (acted) 2 Members2 Members
No Difference (acted)No Difference (acted) 3 Members3 Members
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Camber

Time of measuring camber:Time of measuring camber:

Immediately after liftingImmediately after lifting 33
Up to 24 hrs after liftingUp to 24 hrs after lifting 11
During storageDuring storage 1414
Just before despatchJust before despatch 77
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Camber

Limits on theoretical camber:Limits on theoretical camber:

span/250span/250 1 Member1 Member
span/300span/300 4 Members4 Members
span/333span/333 1 Member1 Member
span/400span/400 2 Members2 Members
span/500span/500 1 Member1 Member
No specific limitNo specific limit 8 members8 members
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Camber

Limits on theoretical camber:Limits on theoretical camber:

40mm40mm 2 Members2 Members
50mm50mm 1 Member1 Member
60mm60mm 1 Member1 Member
No specific limitNo specific limit 11 Members11 Members



IPHA Technical Seminar, 
Leuven. September 2003

Camber

References for camber limits:References for camber limits:

Company policyCompany policy 9 Members9 Members
National StandardNational Standard 7 Members7 Members
EurocodeEurocode or ISOor ISO 2 Members2 Members
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Camber

Is camber important to Is camber important to 
Customers?Customers?

All of our customersAll of our customers 1 Member1 Member
Most of our customersMost of our customers 11 Members11 Members
A few of our customersA few of our customers 7 Members7 Members
None of our customersNone of our customers 00
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Camber

Do your customers complain Do your customers complain 
about excessive camber?about excessive camber?

OftenOften 1 Member1 Member
SometimesSometimes 17 Members17 Members
NeverNever 1 Member1 Member
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Camber

When customers complain, are the When customers complain, are the 
units actually excessively units actually excessively 
cambered?cambered?

OftenOften 4 Members4 Members
SometimesSometimes 8 Members8 Members
RarelyRarely 7 Members7 Members
NeverNever 1 Member1 Member
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Camber

Do you make units with low Do you make units with low 
camber for particular camber for particular 
customers?customers?

YesYes 5 Members5 Members
NoNo 11 Members11 Members
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Camber

Precautions against camber Precautions against camber 
development during storage:development during storage:

Position of supportsPosition of supports 1717
Time limitTime limit 55
More than two supportsMore than two supports 11
Weather protectionWeather protection 33
OtherOther 44
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Camber

Do you adjust camber on site?Do you adjust camber on site?

AlwaysAlways 1 Member1 Member
OftenOften 5 Members5 Members
SometimesSometimes 4 Members4 Members
RarelyRarely 6 Members6 Members
NeverNever 1 Member1 Member
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Camber

Do you give advice to erectors?Do you give advice to erectors?

YesYes 1313 NoNo 55

Do you have written instructions?Do you have written instructions?

YesYes 88 NoNo 1111
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Camber

Methods of adjusting camber:Methods of adjusting camber:
UsedUsed Not usedNot used

Replace unitReplace unit 1515 44
Prop low unitProp low unit 1313 55
Load high unitLoad high unit 1212 77
Mechanical devicesMechanical devices 1515 33
Shim at supportsShim at supports 1212 77
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Site works – in situ concrete

often oroften or rarelyrarely nevernever
sometimessometimes

Grout jointsGrout joints 1313 33 33
Gaps at colsGaps at cols 1010 66 33
ReinforcementReinforcement 1010 44 55
ConcConc open coreopen core 99 44 55
StructStruct. topping. topping 44 66 88
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Vibration in hollowcore floors
EEnquiries about vibration from:nquiries about vibration from:

OftenOften SometimesSometimes Rarely     NeverRarely     Never

PeoplePeople 11 1111 55 22
(walking or(walking or
running)running)

MachineryMachinery 22 66 88 33
(rotating or(rotating or
vibrating)vibrating)
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Vibration in hollowcore floors
Answers that satisfy:Answers that satisfy:

Always  Often  Sometimes  Rarely  NeverAlways  Often  Sometimes  Rarely  Never

The customerThe customer 22 66 77 2     12     1

OurselvesOurselves 1      5       7       5     11      5       7       5     1
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Vibration in hollowcore floors
Minimum acceptable natural frequency: Minimum acceptable natural frequency: 
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Vibration in hollowcore floors
Sources of guidance:Sources of guidance:
National StandardsNational Standards 99
International StandardsInternational Standards 55
Specialist industry guidanceSpecialist industry guidance 77
Company literature/softwareCompany literature/software 66
Calculations from first principlesCalculations from first principles 99
Empirical, based on measurementsEmpirical, based on measurements 55
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Suggestions for future 
research 

‘‘AcademicAcademic’’ studiesstudies
Dynamic responseDynamic response
TorsionTorsion
Load distributionLoad distribution
Structural toppings (Using old and new materials)Structural toppings (Using old and new materials)
Seismic design (High rise without structural topping)Seismic design (High rise without structural topping)
Improving fire resistance ofImproving fire resistance of hollowcorehollowcore roofsroofs
ShearShear--Torsion and TorsionTorsion and Torsion--Bending interactionsBending interactions
Shear capacity of slabs with filled coresShear capacity of slabs with filled cores
FEM software forFEM software for hollowcorehollowcore
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Suggestions for future 
research 

Design guidanceDesign guidance

Design to EC2Design to EC2
Load distribution with respect to holes, notches andLoad distribution with respect to holes, notches and

strapsstraps
Fire resistanceFire resistance
New solutions for flexible support casesNew solutions for flexible support cases
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Suggestions for future 
research 

Factory practiceFactory practice

Making holes in wet concreteMaking holes in wet concrete
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Suggestions for future 
research 

Site practiceSite practice
Handling & installationHandling & installation
Erection using lifting anchors (not clamps)Erection using lifting anchors (not clamps)
Drainage from extrudedDrainage from extruded hollowcorehollowcore
Lifting equipmentLifting equipment
Practical solutions for avoiding cracks in polishedPractical solutions for avoiding cracks in polished

(mainly non(mainly non--structural) toppings for industrialstructural) toppings for industrial
floors withfloors with hollowcorehollowcore
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Suggestions for future 
research 

Other topicOther topic
Special applications ofSpecial applications of hollowcorehollowcore

in various countriesin various countries
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Suggestions for future 
meetings 

TopicsTopics
It is noted that for the 2It is noted that for the 2ndnd time 20cmtime 20cm hollowcore hollowcore 

slabs collapsed in a fire whilstslabs collapsed in a fire whilst precastprecast columnscolumns
and beams resistedand beams resisted

Marketing and promotion ofMarketing and promotion of hollowcorehollowcore slabsslabs

Calculations forCalculations for spallingspalling or horizontal cracksor horizontal cracks
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