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Transition between
Bending and shear
failure for RC Beams
without shear
reinforcement

Yuguang Yang
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INVESTIGATION OF V,;,,,

 Eurocode shear formula:
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VMIN -> Vbd

* The minimum average shear stress that
can cause a shear failure before the
yielding of flexural reinforcement
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Viun IN EC2
» Bending failure criterion
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V,un BASED ON A PHYSICAL
MODEL

direct shear transfer
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aggregate interlock
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dowel action

V, =1.64b,03f.

crack opening: w;,

shear displacement: A,
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FEM STUDIES - VARIABLES

Beam depth d, d = 255, 355, 455 or 755 mm
Concrete strength f,,,, f.,, = 34 or 68 MPa

Reinforcement ratio p
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
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* 115 models

FEM-MODELS
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« d =260 mm, f,, = 68 MPa
26 —— shear failure
24| —O— flexural failure
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EXPERIMENTAL PROGRAM

 Variables
 Reinforcement ratio p,
 Concrete strength f,,,
 Beam depth d
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EXPERIMENTAL PROGRAM

e Series 1: 8 beams with 4 reinforcement

ratios
300 1210+ 2 316 0.60% 69.4 0.97
300 3016 0.75% 87.0 1.05
300 1012+ 2 @20 0.93% 106.0 1.13
300 3 @20 1.18% 134.4 1.22

» Series 2: 10 beams with different
concrete strength and beam depth

300 3212 0.44% 445 0.73
300 3016 0.75% 87.0 0.87
300 1012+2@20 0.93% 106.0 0.94
500 2@316+1320 0.49% 167.9 0.81
500 3220 0.64% 2371 0.90

5
TUDelft

25-3-2016



25-3-2016

TEST SETUP
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EXPERIMENTAL PROGRAM
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RESULTS

Bending: A751A1
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COMPARISON WITH TEST
RESULTS

e A751A1:a=1000 mm, 3316 mm bars
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RWS NLFEA SAFETY FORMAT

* Global Resistance Factor Method (GRF)
f,,=0.85f, f.=L1f, P,=P/y,
 Partial Safety Factor Method (PF)
Ja=Fal Vro¥e Jaa = fa ! Veo¥e ...
P, =P,
« Estimation of COV of resistance (ECOV)

) P
Pd:Pu/pryR 7R:eRﬂVR VRZ L ll’l( u’m)

1.65 | P,
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RWS NLFEA SAFETY FORMAT

» Global Resistance Factor Method (GRF)
f.,, =51MPa f, =550 MPa

 Partial Safety Factor Method (PF)
f.. =38 MPa fyd =410 MPa

« Estimation of COV of resistance (ECOV)
f,=60MPa  f, =500 MPa
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COMPARISON WITH TEST
RESULTS

 All the simulations are bending failure
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COMPARISON WITH TEST
RESULTS

 A751A2 & A751B1:a =750 mm
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COMPARISON WITH TEST
RESULTS

* Only with mean values shear failure is

found.
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COMPARISON WITH TEST
RESULTS

« Switch of failure mode
P =114.8 kN P, =116.9 kN

u,m

1 Pum
Vi ln( ’)<O Ye <1.0

165 | P

u,c

P, :Pu/yRD}/R
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CONCLUSIONS

« The CSD models gives quite accurate

prediction on v,

 NLFEA gives reasonable prediction when

using the mean values of material
properties

« The safety format has to be carefully
interpolated when the failure model is

changing
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Thanks for your attention.
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