
 
 
 
 
 
 
 
 
 

1. Determine the magnitude and directional sense of the resultant moment of the forces 
about point P. 

 
 

 
 
Solution: 
Sign convention: All clockwise moments are +ve, and counterclockwise moments are –ve 
 
MpFy  = –260(12/13)(2) + 400sin30o(2) 
   = 480+400 
   =-80 Nm 
MpFx  = -260(5/13)(3) – 400cos30o(8) 
   =-300-2771.28 Nm 
   =-3071.28 Nm 
Mp  = MpFx + MpFy = -80 Nm - 3071.28 Nm = -3151.28 Nm 
 
Therefore the magnitude of the resultant moment of the forces about point P is 3151.28 Nm, 
and directional sense is counterclockwise 
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4. Replace the force and couple system by an equivalent force and couple moment at point O. 
 

 
Solution: 
Sign convention: All clockwise moments are +ve, and counterclockwise moments are –ve 
 
M1:  MOM1 = -8 KNm 
   
F1:  MOF1x = -6 × (5/13) × 5 = 150/13 KNm 
  MOF1y = +6 × (12/13) × 4 = -288/13 KNm 
 
F2:  MOF2x = +4 × cos (60±) × 4 = 8 KNm 
  MOF2y = +4 × sin (60±) × 0 = 0 KNm 
 
Total moment about O, MO = MOM1 + MOF1x + MOF1y + MOF2x + MOF2y 

= 8 + 150/13 – 288/13 + 8 
= -138/13 KNm, =10.6154 KNm. 

Therefore we need to provide couple forces F, d metres apart that will create a 
counterclockwise moment about O. Lets choose points P & Q along the line PQ, then 

 
d = PQ = 6m 
F = MO /d = 138/(13×6) = 23/13 KN = 1.7692KN 
The couple will need to be such that will produce a counterclockwise moment as 

illustrated below 
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6. The building slab is subjected to four parallel column loadings. Determine the equivalent 
resultant force and specify its location (x,y) on the slab. Take F1 20 kN, F2= 50 kN. 
 

 
 
 
 
Total Force/Force resultant, Fz = -20 - 50 - 20 - 50 = -140 KN, meaning 140 
KN downward 
Moment about x – axis, Mx = 20(0) + 50(3) + 20(11) + 50(13) = 1020 KNm 
Moment about y – axis, My = 20(10) + 50(4) + 20(0) + 50(10) = 900 KNm 
 
Load centre along x, represented by Y is given by 
 
My = Fz × X  ï X = My/Fz  
 
X = My/Fz = 900/140 = 45/7 = 6.4286m 
 
Similarly,  
 
Y = Mx/Fz = 1020/140 = 51/7 = 7.2857m 
 
Therefore, the equivalent resultant force = 140 KN (downward) and its location (x,y) relative to the 
origin is (6.4286m,7.2857m) 
 
 
 
 
 
 
 


