
Megson Example 15.4 Modified, as worked in class
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Define Geometry:

t 4 mm⋅:=

Lw 80 mm⋅:= Lf 120 mm⋅:=

Aw Lw t⋅:= Af Lf t⋅:=

xbarw 40 mm⋅:= xbarf 60 mm⋅:=

ybarw 40 mm⋅:= ybarf 82 mm⋅:=

Calculate x and y coordinates of centroid: xbar, ybar

xbar
Aw xbarw⋅ Af xbarf⋅+( )

Aw Af+( ):= xbar 52 mm⋅=

ybar
Aw ybarw⋅ Af ybarf⋅+( )

Aw Af+( ):= ybar 65.2 mm⋅=

Distance from centroid of section to centroid of individual elements:

dxw xbarw xbar−:= dxf xbarf xbar−:=

dxw 12− mm⋅= dxf 8 mm⋅=

dyw ybarw ybar−:= dyf ybarf ybar−:=

dyw 25.2− mm⋅= dyf 16.8 mm⋅=

Moments and product of inertia:

Ix
1

12
t⋅ Lw

3⋅ Aw dyw
2⋅+

1

12
Lf t

3⋅+ Af dyf
2⋅+:= Ix 5.1 10

5× mm
4⋅=

Iy
1

12
Lw t

3⋅ Aw dxw
2⋅+

1

12
t⋅ Lf

3⋅+ Af dxf
2⋅+:= Iy 6.532 10

5× mm
4⋅=

Ixy Aw dxw⋅ dyw⋅ Af dxf⋅ dyf⋅+:=
Ixy 1.613 10

5× mm
4⋅=

Applied bending moments:

Mx 1500 N⋅ m⋅:= My 0:=

Inclination of neutral axis:

α atan
My Ix⋅ Mx Ixy⋅−( )
Mx Iy⋅ My Ixy⋅−( )









:=
α 13.869− deg⋅=



Bending stress

σz x y, ( )
My Ix⋅ Mx Ixy⋅−

Ix Iy⋅ Ixy
2−

x⋅
Mx Iy⋅ My Ixy⋅−( )

Ix Iy⋅ Ixy
2−

y⋅+:=

At far left end of flange:

x 0 mm⋅ xbar−:= y Lw t+ ybar−:=
x 52− mm⋅=

y 18.8 mm⋅=

σz x y, ( ) 100.937
N

mm
2

⋅=

At bottom of web:

x 40 mm⋅
t

2
+ xbar−:= y 0 mm⋅ ybar−:=

x 10− mm⋅= y 65.2− mm⋅=

σz x y, ( ) 200.131−
N

mm
2

⋅=


