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Determine the maximum normal stresses of the next cross
section located in the weakest point of the beam.
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Mass geometry



Force laws

Y X N V(x,y) M(x,y) 

0 0-2 -10 10 −10𝑥 

0 2-5 -15 -19,5 19,5𝑥 − 59 

0 5-8 -15 20𝑥 − 119,5 −10𝑥2 + 119,5𝑥 − 309 

0 8-10 -15 -10 10𝑥 − 73 

0-3 10 -10 −6 − 𝑦2 6𝑦 + 𝑦3/3 

 

𝑉𝐷 = 50,5 𝑘𝑁 

𝑉𝐵 = 29,5 𝑘𝑁 

𝐻𝐷 = 5,00 𝑘𝑁 
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Force Laws
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Normal forces diagram



Shear forces diagram
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Bending moments diagram

𝑀𝑚𝑎𝑥 =
𝑑𝑀(𝑥)

𝑑𝑥
= 𝑉(𝑥) 

20𝑥 − 119,5 = 0 → 𝑥 = 5,975 → −10(5,975)2 + 119,5.  5,975 − 309 = 48 𝑘𝑁𝑚 
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Normal Stress

𝜎𝑠𝑢𝑝
𝐶 =

𝑁

𝐴
+

𝑀𝑚𝑎𝑥  𝑥 𝑦𝑚𝑎𝑥

𝐼𝑋
=

15. 103𝑁

5600. 10−6𝑚2
+

48 𝑘𝑁. 𝑚. 0,0875𝑚

25,64. 10−6 𝑚4
= 2,67 + 163,8 = 166,47 𝑀𝑃𝑎 (𝐶) 

𝜎𝑖𝑛𝑓
𝐶 =

𝑁

𝐴
−

𝑀𝑚𝑎𝑥  𝑥 𝑦𝑚𝑎𝑥

𝐼𝑋
=

15. 103𝑁

5600. 10−4𝑚2
−

48 𝑘𝑁. 𝑚. 0,0875𝑚

25,64. 10−6 𝑚4
= 2,67 − 163,8 = 161,13 𝑀𝑃𝑎 (𝑇) 

166,47 MPa compressive

161,63 MPa tensile


