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Worked example: pin-jointed structure

Question: the pin-jointed structure shown in the right A
supports a weight of 60 kN. Neglecting the weights of \
the members of the structure, use a graphical solution \ ;
to determine the reaction force at point C aanQe fep (- TED 0.5m
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Question: The cross-section of an unsymmetric I-section beam g 120 .52
and its dimensions are shown in the right. The beam is simply ,
supported over a span of 5 metres and carries a uniformly
distributed load of 5 kKNm-! over its full span. Assume that the — 6

beam is made of steel with E = 200 GPa. Calculate the maximum .., & NA
compressive and tensile stresses in the beam and the radius of

curvature at the point of maximum bending moment. 5 s y l
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Maximum bending moment M S M ’ 120 |
Ry w (perunitlength) Re * Rea%tions (J e D ~
A A $ 3 10
A B YF=R,+R,-wL=0 R,+R,=wL "
— e—0)
N L symmetry (or ZM) R,=R,=wL/2
. 250| § NA
i « FBD of beam section R,=wL/2
S A ._§(x)
o_ o  CApoooog N m ' |
* Equilibrium equations i x ‘ 10
| T 3
ZF:WL/2—wx+S=O i
4 , ) 80
; ~ A g Sl o s
0 ZM(,\’) = —wLx / 2 + wx(x / 2) —+ M = O Clifford et al., Hodder Educatio,n.
Y M=wLx/2—wx*/2 at L/2, M =wI’/8
The maximum bending moment occurs at the centre of the span (at L/2):
wL? 5 x 5?2
M or = g =g - 15.625 kNm

(slides from MMM1028 Statics and Dynamics, by Dr Davide De Focatiis)
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Let us consider a generic shape with axis XX passing through its centroid.
The second moment of area about a different axis X'X" is given by

:j (y+h) dd= .[vdA+J‘hdA+J'2vhdA
A

= [y2dA + j dA + 21%4\
p =0 (definition of

/ the centroid)
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(slides from MMM1028 Statics and Dynamics, by Dr Davide De Focatiis)



