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Focus on the requirements in the serviceability 
limit states; in particular cracking
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Crack control - general

No topic(s) about minimum reinforcement in the general
considerations of crack control! ?
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Crack control – min. reinforcement

Crack control is required determine the min. reinforcement

? No minimum reinforcement needed and no crack control needed?
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Crack control – min. reinforcement

HC 200 mm
8 strands ∅9,3 mm a=32 mm  1100 MPa

ULS: SLS:
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Crack control – min. reinforcement

Effective tension area

Depth of the effective tension area = the lesser of:
2,5 . ( h – d )
( h – x ) / 3
or
h/2 =  19 mm

No strands in the effective tension area!

Requirements not satisfied!
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Crack control – min. reinforcement

Nevertheless assume that the strands are in the effective tension area:

Δσp = 10 N/mm2 Due to small relative strain of the concrete

p

cteff,ctc
min,p

Afkk
A

σξΔ
⋅⋅⋅

= Ap,min = 21600 !!??

? Interpretation of the calculation of the minimum reinforcement is UNCLEAR!
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Calculation of crack widths

7.3.3  Control of cracking without direct calculation
or

7.3.4  Calculation of crackwidths

7.3.3  Control of cracking without direct calculation
or

7.3.4  Calculation of crackwidths

Cracked situation:

Δσp = 117 N/mm2

? Only calculation when tensile stress exceeds σct,p ?
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Calculation of crack widths

Calculated crack spacing(Sr,max):

Expression 7.11:    484 mm
Expression 7.14:    190 mm

Strain variation:
εsm- εcm =  0,00037

Crack width:

wk = Sr,max(εsm- εcm )  =   0,18 mm    ( <  0,20 )

?
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Calculation of crack widths

? What if strands are above the effictive tension area?

Other calculation examples:

HC 200 mm  10 strands ∅9,3     wk = 0,18
HC 200 mm    6 strands ∅12,5     wk = 0,05
HC 200 mm    8 strands ∅12,5 wk = 0,09

HC 400 mm    8 strands ∅12,5 wk = 0,41 !!
HC 400 mm  10 strands ∅12,5 wk = 0,26

Note:  in Dutch NDP:  multiply value of wmax (7.1N) with:
capplied

cnominal
≤ 2
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Crack control – decompression
Exposureclass XC3
HC 400 mm
14 strands ∅12,5 mm  a=52 mm  1100 MPa

SLS: Decompression ULS:

Depends on loadingcase and HC configuration!
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Proposal

• Validation by more calulation examples

• Paper with good documented calculation examples published by IPHA
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