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Testing arrangement

• According to EN 1168 (one line loading)
• Length of specimen: l = 15 x h; min = 4,0 m
• Distance of load: a = 2,5 x h
• Load application via stiff girder on gypsum
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Pictures of test
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Testing execution
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German approval
9 load cycles up to 0,91 x VRd,ctm

VRd,ctm(fctm, γ=1,8)
Increasing load to failure

VRk,ctm(fctm, γ=1,0) 

EN 1168
2 load cycles up to 0,70 x VRd,ct

VRd,ct(fctk;0,05, γ=1,8)
Stepwise increasing load
50% VRk,ctm – 75% VRk,ctm – failure

VRk,ctm(fctm, γ=1,0)  
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Material samples

• Concrete cubes 150x150x150mm
• Drill cores taken vertically out of the webs
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Material properties

drilled cores

Determination of tensile strength

i-section
(„dog bones“)

Adhesive tensile
strength
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design equations

calculation of stress components

German approvals (DIBt) DIN EN 1168

simplified equation: 

calculation of stress components
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Normal stress σcd

Differences in calculating σcd

• Constant normal stress in gov. cross section (approval)
• Linearely distr. normal stress (consideration of bending moments

due to prestress) (DIN EN 1168)
• Consideration of increasing prestressing force

governing lamella at
z = 0,35h

governing lamella at
0,5h

german approval
detailled equation acc. 
to EN 1168

σx acc. to approval
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shear stress τcp

Differences in consideration of τcp

• modification factor αp increases τcpd in most cases
(for (a + h/2) < 0,5 lbpd)

• EN 1168 considers τcpd independent of the distance to bearing
• Vertical distance to critical point determines value of τcpd

slab thickness [mm]
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german approval
detailled equation
acc. to EN 1168
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data base

cross section

prestress steel

material properties

h ~ 200 - 500 mm
Σbw/b ~ 0,2 - 0,4

number of strands
loss of prestress

concrete class C45/55           
test results tension (n≈250)

test parameters slab length
ultimate loads

~70 tests carried through by H+P at imb
48 test with shear tension failure
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Safety factor

xi =  Vtest/Vcalc, i = 1,...,48

Vcalc with fctm, test

German approval (DIBt) DIN EN 1168
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