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Object: Beam L1 - moment at bottom M(T)

PRINCIPLE SKETCH 

INPUT

Concrete ( C30/37, C35/45, C40/50 , C45/55 och C50/60 )

≔BTG “C30/37”

Dimension rebars ( 10, 12, 16, 20, 25 och 32 )

≔ϕ ⋅16 mm

Quality rebars ( B500 och Ks60 )

≔TYP “B500”

Calculation of rebars at "bottom" reinforcement ( K = -1 ) or "top" reinforcement ( K = +1 ) 

≔K -1

Concrete cover

≔TB =+⋅50 mm ⋅16 mm 66 mm

Permissible crack width

≔wk.till ⋅0.40 mm

Size larget ballast

≔stenmax ⋅32 mm

Minimal distance c/c rebars

≔smin ⋅125 mm

Location of centroid "compressed" rebars ( measured from compressed edge concrete )

≔dtryck ⋅50 mm
¨¨
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Material concrete coefficients 

≔γc.U 1.50 : ultimate state / ULS see EC2-1-1 table 2.1N

≔γc.S 1.00 : service state / SLS

Material rebar coefficients

≔γs.U 1.15 : ultimate state / ULS see EC2-1-1 table 3.1

≔γs.S 1.00 : service state / SLS 

Correction factors of concrete resistance

≔αcc 1.00

≔αct 1.00

Factors for tension-elongation determination of concrete resistance 

≔λ 0.80 : see EC2-1 equation 3.19

: see EC2-1 equation 3.20
≔η 1.00

Factors for determination of crack width

≔k1 0.80 : see EC2-1 section 7.3.4

: see EC2-1 section 7.3.4
≔k2 0.50

≔k3 =⋅7 ――ϕ
TB

1.697 : see VVFS section 21.13

≔k4 0.425

≔kt 0.40 : see EC2-1 section 7.3.4

≔ϕef 1.7 : effective creep
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Number of sections

≔N ⋅9 pcs

Spann length

≔L ⋅6.0 m

Geometry & forces

=fck 30.0 MPa =fctk_0.05 2.0 MPa =fctk_0.95 3.8 MPa =εcu 0.0035 =Ecm 32.8 GPa

=ϕ 16 mm =fyk 500 MPa =Esk 200 GPa
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CALCULATION

Concrete

Ultimate state (ULS):

≔fcd.U =⋅αcc ――
fck
γc.U

20 MPa : see  EC2-1-1 equation 3.15 

≔fctd =⋅αct ―――
fctk_0.05
γc.U

1.35 MPa : see EC2-1-1 equation 3.16 

Service state (SLS):

≔fcd.S =⋅αcc ――
fck
γc.S

30.0 MPa : see EC2-1-1 equation 3.15 

≔fctd =⋅αct ―――
fctk_0.05
γc.S

2.03 MPa : see EC2-1-1 equation 3.16 

Reinforcement

Ultimate state (ULS):

≔fyd.U =――
fyk
γs.U

435 MPa

≔Es.U =Esk 200 GPa

Service state (SLS):

≔fyd.S =――
fyk
γs.S

500 MPa

≔Es.S =Esk 200 GPa

Elastic modulus
Value  is used to calculate location of neutral axis, while value e is uses when applying EC2-1 
equation 7.9.

≔α =⋅――
Es.S

Ecm

⎛⎝ +1 ϕef⎞⎠ 16.4 : including creep

≔αe =――
Es.S

Ecm
6.1 :  excluding creep

Largest numer of rebars per layer

≔nmax floor
⎛
⎜
⎝
――B
smin

⎞
⎟
⎠

=Tnmax 8 8 8 8 8 8 8 8 8[[ ]]
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Largest amount of reinforcement per layer

≔Amax ⋅⋅nmax π
⎛
⎜⎝
―ϕ
2
⎞
⎟⎠

2

=TAmax 1608 1608 1608 1608 1608 1608 1608 1608 1608[[ ]] mm2

Free distance between each layer

≔FA =max (( ,⋅1.5 ϕ +stenmax ⋅5 mm)) 37 mm

Function - effective height

Function - number of layers
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Function - moment after moving normal force to level of reinforcement armering:

Limit values for balanced reinforcement

≔ωbal =――――λ

+1 ―――
fyd.U
⋅εcu Es.U

0.493

≔mbal =⋅ωbal
⎛
⎜
⎝
-1 ――

ωbal

2

⎞
⎟
⎠

0.372
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Function - distribution of total reinforcement per layer
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Function - aligorithm for determination of ultimate moment (ULS)

Function - determination of neutral axis SLS

Function - determination tension rebars SLS
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Function - aligorithm determination SLS
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RESULTS

Intermediate results - loadcombination SLS

intermediate results - loadcombination ULS
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Reinforcement SLS

Reinforcement ULS
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The curtailment of longitudinal reinforcement according to EN 1992-1-1 section 9.2.3
A simplified method according is used where al = d is assumed along entire beam.
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Diagram over required reinforcement

-2750

-2400

-2050

-1700

-1350

-1000

-650

-300

-3450

-3100

50
0.75 1.5 2.25 3 3.75 4.5 5.25 6-0.75 0 6.75

X ((m))

⋅R L ((m))

⋅K Ast_C
⎛⎝mm2 ⎞⎠

⋅K Ast
⎛⎝mm2 ⎞⎠

⋅K ASLS
⎛⎝mm2 ⎞⎠

Date:   12-04-2025

File : PROG B1_001.mcdx

Moment capacity: rectangular cross sections

PROG B1_001/ 2002-03-06 (T003)



Page 14

Chosen reinforcement

Table format:
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Function - graphic visualization:
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Diagram for graphic visualization:
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Diagram over required reinforcement

Starting point and endpoint of diagram:

≔xRstart -1.0 m ≔xRend =+L 1.0 m 7 m

Function - create resistance curve for chosen rebars:

≔CurveR ((i)) ‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

←xR1 xstarti
←xR2 +xstarti lbi
←xR3 -xendi lbi
←xR4 xendi

←AR1
0 mm2

←AR2
⋅⋅nrebari π ――
ϕ
i
2

4

←AR3
⋅⋅nrebari π ――
ϕ
i
2

4
←AR4
0 mm2
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Diagram for graphic visualization:

-2950

-2600

-2250

-1900

-1550

-1200

-850

-500

-150

-3650

-3300

200

1 2 3 4 5 6-1 0 7

-1 7

X ((m))

⋅R L ((m))

⋅R L ((m))

xR ((m))

⋅K Ast_C
⎛⎝mm2 ⎞⎠

⋅K Ast
⎛⎝mm2 ⎞⎠

⋅K ASLS
⎛⎝mm2 ⎞⎠

RebarR ⎛⎝mm2 ⎞⎠

Date:   12-04-2025

File : PROG B1_001.mcdx

Moment capacity: rectangular cross sections

PROG B1_001/ 2002-03-06 (T003)


