
X.1. Section Properties
The following sheet is intended as a demonstration template to show the capabilities and drawbacks 
of swapping over to Mathcad to perform our calculations. The sections can be identified by typing 
them in as "section type_size" with no spaces, all section ID's are available in the attached 
spreadsheet.
≔ID “UB_203x133x25” ≔L ⋅4 m Beam length

Material Properties

If using materials with a 
thickness greater than 16 
mm a reduced yield 
strength should be used. 
As per BS EN 10025-2. 
Note: Double click 
section picture to select 
appropriate image.

≔E ⋅210 GPa

≔fy ⋅275 MPa

≔UTS 430 MPa

≔ε =
‾‾‾‾‾‾‾‾
――――

⋅235 MPa
fy

0.92



Section Geometric Properties 

=h 203.2 mm =dfillet 172.4 mm =cYY 101.6 mm =L 4 m
=b 133.2 mm

=Rootradius 7.6 mm =cZZ 66.6 mm
=tweb 5.7 mm
=tflange 7.8 mm =Asection 3200 mm2

Derived Section Properties

Second Moment of Area Elastic Modulus Plastic Modulus
=IYY
⎛⎝ ⋅23.4 106 ⎞⎠ mm4 =Wel_YY

⎛⎝ ⋅230 103 ⎞⎠ mm3 =Wpl_YY
⎛⎝ ⋅258 103 ⎞⎠ mm3

=IZZ
⎛⎝ ⋅3.08 106 ⎞⎠ mm4 =Wel_ZZ

⎛⎝ ⋅46.2 103 ⎞⎠ mm3 =Wpl_ZZ
⎛⎝ ⋅70.9 103 ⎞⎠ mm3

Radius of Gyration Shear Area
=RYY 85.6 mm =Massper_meter 25.1 ――

kg
m=Av

⎛⎝ ⋅1.285 103 ⎞⎠ mm2

=RZZ 31 mm

Section Classification
As per BS EN 1993-1-1:2005, the section should be classified according to table 5.2. The results 
from the flange classification will determine which section modulus to use for the moment resistance
of the section. 

Web Classification: 

Flange Classification:

X.2. Loading Arrangement 
X.2.1: Loading Arrangement 
In the following section permanent actions on the beam shall be denoted by the subscript G and 
variable actions on the beam shall be denoted by the subscript Q. UDLs applied over the entire 
beam length can be entered in the appropriate UDL box. For a conservative assessment UDLs 
acting over a partial section of the beam can be represented by an equivalent point loading. 

Note: The loading 
arrangement 
diagram can be 
altered by double 
clicking. This will 
open the power 
point. 
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Load factor for 
permanent actions.

Load factor for 
variable actions.

Reduction 
factor 
(permanent).

≔γG 1.35 ≔γQ 1.5 ≔ξ 0.925

UDLs Point Loads Distance relative to R1

≔UDLself =⋅Massper_meter g 0.246 ――
kN
m ≔FG ⋅6

8
⎡
⎢⎣
⎤
⎥⎦

kN ≔xG ⋅1.3
2.8
⎡
⎢⎣

⎤
⎥⎦

m Permanent

≔UDLg 0 ――
kN
m

Permanent UDL.

≔UDLq 0 ――
kN
m

Variable UDL. ≔FQ ⋅4[[ ]] kN ≔xQ ⋅0.8[[ ]] m Variable





≔δlimit ――
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