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THEORY

Areas without shear reinforcement 

When VEd < VRdc, no shear reinforcement is required. The effect of load near the support has been 
neglected on the safe side. The first critical section is considered to be located d from the support 
edge (= a support + d). The requirement of SS-EN 1992-1-1 equation 6.4 shall be fulfilled for all 
sections, i.e., VEd < VRdc.3.

Areas with shear reinforcement

When VEd > VRdc, shear reinforcement is required. The effect of load near the support has been 
neglected on the safe side. The first critical section is considered to be located from the ⋅d cot ((θ))
support edge ( = ).+astöd ⋅⋅0.9 d cot ((θ))

When determining the required shear reinforcement in the studied section, it is assumed that the 
required load effect in a section away from design section as seen in sketch below.⋅⋅0.9 d cot ((θ))
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INPUT

Limitation of permissible stress to 250 MPa ( "Yes" or "No" )

≔Limit “No”

Width support

≔asupport.L ⋅0.5 m ≔asupport.R ⋅0.5 m

Pretension beam ( "Yes" or "No" )

≔Pretension “Yes”

Type concrete ( C30/37, C35/45, C40/50 , C45/55 & C50/60 ):

≔TypeC “C35/45”

Material coefficient

≔γc 1.50 : ultimate state (ULS) see EC2-1-1 table 2.1N

Correction factor:

≔αcc 1.00

Shear reinforcement

Rebar dimension ( 10, 12, 16, 20, 25 och 32 ):

≔ϕ ⋅20 mm

Type rebar ( B500 och Ks60 ) :

≔TypeR “B500”

Number of rebars in transveral direction of beam width:

≔nR 2 pcs

Ange of rebar:

≔α ⋅90 °

Material coefficient : 
≔γs 1.15 : ultimate state (ULS) see EC2-1-1 tablel 3.1

=fck 35.0 MPa =fctk_0.05 2.2 MPa =fctk_0.95 4.2 MPa =εcu 0.0035 =Ecm 34.1 GPa

=ϕ 20 mm =fyk 500 MPa =Esk 200 GPa
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Minimum shear reinforcement

Requirement VVFS 2009:19 chapter 21   ( "Yes"  / "No" ):

≔VVFS “Yes”

Requirement SS-EN 1992-1-1 section 9.2.2  ( "Yes" / "No" ):

≔EC2 “No”

Anchorage length for longitudinal reinforcement associated to bending moment

≔lb.T ⋅1000 mm : rebars at top

≔lb.B ⋅1000 mm : rebars at bottom

Number of section

≔np ⋅11 pcs

Total length

≡L ⋅26.0 m

Geometry and load effect ultimate state (ULS)
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Selected shear reinforcement
(Shear reinforcement i selected for a maximum of 6 areas.)

Angle of concrete compression bar accrding to EC2-1-1 section 6.2.3.
For none pretension 1  cot  2.5 &  pretension 1  cot  3.0.

Longitudinal reinforcement A s0 associated to sections xp
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Number of evaluted sections

≔nsv ⋅9 pcs

Location of studied sections
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CALCULATE

Total shear reinforcement in transversal direction

≔Asw.rebars ⋅nR ――⋅π ϕ2

4
=Asw.rebars 628 mm2

Design values ultimate state (ULS)

Shear reinforcement:

≔fwd
‖
‖
‖
‖
‖
‖
‖
‖‖

if ＝Limit “No”
‖
‖
‖‖
―
fyk
γs

if ＝Limit “Yes”
‖
‖ ⋅250 MPa

=fwd 435 MPa

Concrete:

≔fcd =⋅αcc ―
fck
γc

23.3 MPa : see  EC2-1-1 equation 3.15 

Function - shear force at arbitrary section

Function - normal force associated to shear force at arbitrary section

Function - bending moment associasted to shear force at arbitrary section

Function - height of beam at arbitrary section

Function - beam width at arbitrary section

Function - beam inclination at arbitrary section
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Function - cot  at arbitrary section

Function - effective height at arbitrary section

Function - longtudinal reinforcement at "top" for a arbitrary section 

Function - longitudinal reinforcement at "bottom" for a arbitrary section
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Function - minimum longitudinal reinforcement ± (lb+d)  from studied arbitrary section

Function - minimum shear reinforcement according to VVFS 2009:19 chapter 21
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Function - minimum shear reinforcement according to SS-EN 1992-1-1 equation 9.5N

Function - VRdc according to SS-EN 1992-1-1 equation 6.2a

Function - VRdc,min according to SS-EN 1992-1-1 equation 6.2b
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Function - shear capacity without shear reinforcement

Function - added capacity due to compression force according to SS-EN 1992-1-1 section 6.2.1
According to truss theory load capacity is increased according to derivation seen below.

Function - compression failure in beam web according to  SS-EN 1992-1-1 equation 6.5

Effect of compressive force according to SS-EN 1992-1-1 equation 6.10
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Resistance reduction factor according to SS-EN 1992-1-1 equation 6.10

≔v1
‖
‖
‖
‖
‖
‖
‖
‖‖

if

else

≤fck ⋅60 MPa
‖
‖ 0.60

‖
‖
‖‖
min

⎛
⎜
⎝

,-0.9 ―――
fck
⋅200 MPa

0.5
⎞
⎟
⎠

=v1 0.60

Function - c/c in longitudinal directed for selected shear reinforcement

Function - c/c for shear rebars in transversal direction

Function - permissible c/c for shear rebars in longitudinal direction
(See SS-EN 1992-1-1 equation 9.6N)

Function - permissible c/c for shear rebars in transversal direction
(See SS-EN 1992-1-1 equation  9.8N)
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Function - VRds see SS-EN 1992-1-1 equation 6.13  associated to selected shear reinforcement

Function - VRd,max see SS-EN 1992-1-1 equation  6.14

Function - shear capacity with shear reinforcement

Function - selected shear reinforcement
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RESULTS

Presentation table format

Geometry & load effect:

Shear reinforcement:
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Shear capacity without shear reinforcement:

Shear capacity with shear reinforcement:
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Graphical presentation
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