
Computation of Mechanical Properties of an U Lipped Open Section

Due to vagaries in the tolerances this sheet solves more quickly for members with 
dimensions in the range of thin gage members than for those in the lift core range. We 
exploit this effect in this sheet to calculate the properties of a lift core section at 1/10 scale, 
hence where we read in the sheet 1 mm, the actual properties are in cm.
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Nsegs length x0( ) 1−:=

Nsegs 5=

i 1 Nsegs..:= x0med
i

x0i x0i 1++

2
:= y0med

i

y0i y0i 1++

2
:=

Li x0i x0i 1+−( )2 y0i y0i 1+−( )2+:=

ang x1 y1, x2, y2,( )
90 deg⋅ y2 y1>if

90− deg⋅ otherwise

x2 x1=if

180 deg⋅ x2 x1<if

0 deg⋅ otherwise

y2 y1=if

atan
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x2 x1>if

π atan
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+ otherwise

otherwise
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α i ang x0i y0i, x0i 1+, y0i 1+,( ):=
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Lj∑
=

:= accumulated length to the points, marks dividers of the 
definidn equations alond length

lengths of segments accumulated length to point
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Ltotal L∑:= Ltotal 890mm=
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Lk thicknessk⋅∑
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Area
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x0g 130mm= y0g 154.98mm= coordinates of the center of gravity in the 
original system of coordinates
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mm= coordinates referred to center of gravity 
of the points defining the segments

Determination of ordinate on cog from input s along the shape

yy i xx,( ) ypi xx xpi−( ) tan α i( )⋅+:=

y s( )

1

Nsegs

i

yy i s LAi−( ) cos α i( )⋅,  α i 90 deg⋅≠ α i 90− deg⋅≠∧if

ypi s LAi−( )+ α i 90 deg⋅=if

ypi s LAi−( )− otherwise

otherwise

LAi s≤ LAi 1+≤ i 1=if

LAi s< LAi 1+≤ otherwise

⋅∑
=

:=

Nparts 790:= k 1 Nparts 1+..:= ssk
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k 1−( )⋅:= Yk y ssk( ):=
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The definition of the ordinate respect cog on s portraits well in the chart 

Determination of abscissa on cog from input s along the 
shape

yy i xx,( ) ypi xx xpi−( ) tan α i( )⋅+:=

x s( )

1

Nsegs

i

xpi s LAi−( ) cos α i( )⋅+ α i 90 deg⋅≠ α i 90− deg⋅≠∧if

xpi otherwise

LAi s≤ LAi 1+≤ i 1=if

LAi s< LAi 1+≤ otherwise
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Xk x ssk( ):=
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The definition of the abscissa respect cog on s portraits well in the chart 

Determination of thickness from input s along the shape

t s( )

1
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i

thicknessi LAi s≤ LAi 1+≤ i 1=if

LAi s< LAi 1+≤ otherwise
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Tk t ssk( ):=
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The definition of the thickness along s portraits well in the chart 

Moments of Inertia respect axis passing for cog cog stands for center of gravity

Ix
0 cm⋅

Ltotal

sy s( )
2
t s( )⋅

⌠

⌡

d:=
Ix 270186495.65mm

4=
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sx s( )
2
t s( )⋅

⌠

⌡

d:= Iy 279009865.3mm
4=

Product of Inertia respect cog

Ixy
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sx s( ) y s( )⋅ t s( )⋅
⌠
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θp 0deg=θp

atan
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2
:=

Location from Ox

Principal Moments of Inertia

r0 156.58mm=r0

I0

Area
:=

Polar Radius of Gyration respect cog

r s( ) x s( )
2

y s( )
2+:=

I0 549196360.94mm
4=I0 Ix Iy+:=

Polar Moment of Inertia respect cog
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Radiuses of gyration respect axes passing by the cog
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⋅ LAi s≤ LAi 1+≤ i 1=if

LAi s< LAi 1+≤ otherwise

⋅∑
=

:=

angle with Ox of the vector from cog to point along the lineθ s( ) ang 0 cm⋅ 0 cm⋅, x s( ), y s( ),( ):=

Determination of Distance of cog to the segments from input s along the shape

It 5886666.67mm
4
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We had already calculated it above under its notation in Spain

J 6381628.67mm
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=J
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The definition of the distance respect cog on s portraits well in the chart 

Coordinates of the Shear Center referred to cog

D Ix Iy⋅ Ixy
2−:= Constant of Inertia

Sx S( )
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⌠
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⌠
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⌠
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Sectorial Area referred to Shear Center

Determination of Distance of Shear Center to the segments from input s along the shape

θS s( ) ang xS yS, x s( ), y s( ),( ):= angle with Ox of the vector from Shear Center to point along the line

rSP s( )
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Nsegs

i

xpi xS−( )
2

ypi yS−( )
2+ cos θS LAi( ) α i−

π

2
−








⋅ LAi s≤ LAi 1+≤ i 1=if

LAi s< LAi 1+≤ otherwise
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The definition of the distance respect Shear Center on s portraits well in the chart 

ωS S( )

0 mm⋅

S

srSP s( )
⌠

⌡

d:=
sectorial area referred to shear center



exact formulation
ω s( ) ωS s( )
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Ltotal

sωS s( ) t s( )⋅
⌠

⌡

d

Area
−:=

Warping Constant
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0 mm⋅
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2
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⌠
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d:=
Cw 5.5 10

12× mm
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in spanish 
notationIa Cw:= Ia 5.5 10

12× mm
6=

Polar radius of gyration respect the shear center

r0S rx
2
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2+ xS

2+ yS
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