Exam

a & b) Roller, Pinned, Fixed



c) A structure is Determinate if the 3 equilibrium equations are sufficient to find stresses and reactions. Also, when the number of unknown reactions equals 3x structural parts (beam parts). Indeterminate structures are not capable of being analysed with the basic equations of equilibrium; further conditions are required. Also, when the number of unknown reactions is greater than 3x structural parts (beam parts).

d) The net external force on the system must be zero in the Horizontal (H) and Vertical (V) directions.
ΣH=0, ΣV=0

The net sum of the rotational forces (moments) must be zero
ΣM=0

e) r:  unknown reaction force and moment components, n:  structural parts
R=3n (Determinate)
R>3n (Indeterminate)
R<3n (Unstable)

f) f1. R=3, n=1 
3=3(1), statically determinate

f2. R=6, n=2
6=3(2), statically determinate

f3. R=5, n=1
5=3(1)
5-3=2, statically indeterminate to the second degree

f4. R=10, n=3
10=3(3)
10-9=1, statically indeterminate to the first degree

g) 
· A framed structure is a self-supporting combination of columns, beams and slabs to resist lateral and gravity loads.
· Rigid and Brace frame

h) An under-rigid truss is one in which the number of members is not sufficient to maintain the stability of the structure under external loading. An over-rigid truss is where the number of members exceed the number required.
Under Rigid: m < 2j – 3
Over Rigid: m > 2j – 3

i) m = 2j – 3
Where, m = number of members, j = number of joints
Rigid: m = 2j-3 
Under Rigid: m < 2j – 3
Over Rigid: m > 2j – 3

j) Warren truss, Pratt truss, Howe truss, K-truss, Fink truss
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