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What is v
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e EC shear formula:

VRd,c = CRd,ck(lok )1/3 bwd

e Lower bound of Vg,

e The minimum average shear stress that can cause a shear
failure before the yielding of flexural reinforcement
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Why

Umin

structures?

is interesting for existing
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How is v

min

e In EC, v,,;, is expressed as follow:

determined in EC?
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How is v,;, determined in EC?
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Uin Dased on a physical model
direct shear transfer
2z
V=T
3z
aggregate interlock
crack opening: w;,
L7/ v shear displacement: A
''' — V, = f"%s p 20 (—978At +83A1-0.27)
at c cr 0'01
dowel action
_ V, =1.64b ¢3/ f.
V=V.+V +V
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vmin

o COVc = 13.1%, COV,, = 12.2%

based on a physical model
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vmin

* At v, &= f,/E by definition

e The crack width is predefined: w, =%l

cr,m

based on a physical model
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Study with FEM — variables

e Beam depth d, d = 255, 355, 455 Or 755 mm
e Concrete strength f.,,, f.,, = 34 or 68 MPa
» Reinforcement ratio p

e Shear slenderness ratio a/d
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FEM — meshes
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FEM - model configurations

» Concrete properties based on FEM guideline and Model Code 1990

Low strength concrete High strength concrete

- 34010 - 68010
- 340Gpa - 2 Gra
- 2m - t1t4m

» Smeared crack model, fixed crack model when o/f,,,, < 0.8

» Shear retention factor K, /K, =20, withz = : 2 fom
®1r120— Y
16+D,
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FEM — models

¢ 115 models

f,, =34 MPa f,,=68MPa
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FEM - validation
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Typical failure modes

 Shear failure — opening of a critical inclined crack
» Flexural failure — yielding of longitudinal reinforcement

» Mixed failure — yielding of reinforcement first than shear failure
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Typical failure modes
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Results — d =255 mm, f,,,= 68 MPa
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Results — d =355 mm, f,,,= 68 MPa
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Results — d = 755 mm, f,,, = 68 MPa
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Conclusions

* FEM models reflects the influence of a/d to shear capacity

» Both the FEM models and the theoretical models implies the value
of v,, is stable with regard to the reinforcement ratio and a/d

» Both models suggest that a higher v, than current EC formula
should be taken

* FEM gives systematically larger prediction
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300 3016 075% 870  1.05
300 1@12+2020 093% 1060  1.13
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Thank you for your attention!
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