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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Determination of ordinate on

yy(i,Xx) = yp; + (xx - xpi)-tan(oci)
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cog from input s along the shape
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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) = ypj + (XX — xpi)-tan(oci)
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i=1 |xp; otherwise LA; < s < LAj;| otherwise
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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
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t(s) := Z thickness;- |LA; < s < LAj ifi=1

i=1 LA; < s < LA;;; otherwise

Ty = t(ssk)



40
30
T
— 20
mm
10
0 100 200 300 400 500 600 700 800

SS

The definition of the thickness along s portraits well in the chart

Moments of Inertia respect axis passing for cog

Ltotal
[ 2_
Iy = J y(s) " Us)ds I, = 270186495.65 mm"
0-cm X
Ltotal
Iy = J x(5)>-t(s) ds Iy = 279009865.3 mm”
0-mm

Product of Inertia respect cog

Ltotal
Ixy = J x(s)-y(s)-t(s) ds IXy = —0mm

0-mm

cog stands for center of gravity




Radiuses of gyration respect axes passing by the cog
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Polar Moment of Inertia respect cog

Iy = L +1 Iy = 549196360.94 mm’
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Polar Radius of Gyration respect cog
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Torsional Constant
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I} = 279009865.3 mm"

Iy = 270186495.65mm"

J = 6381628.67mm”

We had already calculated it above under its notation in Spain

I, = 5886666.67mm"

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

0(s) := ang(0-cm,0-cm,x(s),y(s))
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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
. 2 .
D = IX~Iy - IXy Constant of Inertia
S S
S (S) = J y(s)-t(s) ds Sy(S) = J x(s)-t(s) ds
0-mm 0-mm
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yg = Y IX.J Sy(s).rOP(s) ds - IXY'J Sy (8)-rgp(s) ds yg = 250.76 mm

0-mm 0-mm




Sectorial Area referred to Shear Center

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

0S(s) = ang(xs ,Yg»X(8) ,y(s)) angle with Ox of the vector from Shear Center to point along the line
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The definition of the distance respect Shear Center on s portraits well in the chart

S
‘DS(S) = J rSP(S) ds sectorial area referred to shear center
0-mm



L

total
J wg(s)t(s) ds
0

-mm exact formulation

Area

o(s) = og(s) -

Warping Constant

Ltotal

Cy = J o;)(s)2~t(s) ds

0-mm CW =55x 1012mm6

6 in spanish

12
I,=C Ia =55%x10 "mm notation

Polar radius of gyration respect the shear center

10g = \/rxz + ry2 + xs2 + ys2 rpg = 295.64mm



