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7. Mechanical principles
Worksheet 7: Moments and reactions (tutor)
Basic mechanical principles include the following:
· the theory of moments
· reactions.
Reaction left
Force






Reaction right




In order to answer the following questions, you will need to know some basic principles.

· Forces down must equal reactions up.
· A force or system of forces may cause an object to turn. A moment is the turning effect of a force. Moments act about a point in a clockwise or anticlockwise direction. Sum of anticlockwise moments = sum of clockwise moments. 
· Bending moment = force × perpendicular distance.
Force (F) is measured in newtons (N) or kilonewtons (kN)
Distance (d) is measured in metres (m)

1. If the weight of a uniform horizontal beam is 200kN and the distance between the supports at each end is 6m, what is the value of the reaction at each support?
Taking moments about the right-hand end:
Reaction left × 6m = 200kN × 3m

As the beam is symmetrical, the right reaction will also be 100kN

2. Calculate the maximum bending moment at the centre of the beam.

At centre, maximum bending moment = 200 × 3 – 100 × 3 = 300kNm
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