
Higher Structures 

Resolution of a force 

Vertical Forces 

ƩF↑=ƩF↓ 

Horizontal Forces 

ƩF→=ƩF← 

Moments 

ƩCWM=ƩACWM 

FV 

FH 

Sin30° = FV/90 

        FV = 90xSin30° 

   FV = 45N 

Cos30° = FH/90 
         FH = 90xCos30° 
    FH = 78N 

(Opp.) 

(Adj.) 

(Hyp.) 

Resolution of forces on a point 

1 - Resolve all forces 

2 - ƩF↑=ƩF↓ to find RV 

3 - ƩF→=ƩF← to find RH 

4 - Pythagoras to find RA 

5 - Find the angle (Tan α = RV/RH) RV 

RH 

1 - Resolve F to find vertical component 

2 - ƩCWM=ƩACWM 

Moments with a force at an angle 

Simple supports 

RA RB 

1 - ƩCWM=ƩACWM taking moments 

about RA to find RB 

2 - ƩF↑=ƩF↓ to find RA 

Hinge & Roller 1 - Resolve 80N force to find vertical component 

2 - ƩCWM=ƩACWM taking moments about RA to 

find RB 

3 - ƩF↑=ƩF↓ to find RAV 

4 - ƩF→=ƩF← to find RAH 

5 - Pythagoras to find RA 

6 - Find the angle (Tan α = RV/RH) 

RB 

RA 

RV 

RH 

Uniformly Distributed Loads (UDLs) 

(7.2kNm-1) 

31kN 

1 - Calculate the UDL (Force x distance) 

2 - Resolve 5kN force to find  

vertical component 

2 - ƩCWM=ƩACWM taking moments 

about RA to find RB 

3 - ƩF↑=ƩF↓ to find RAV 

4 - ƩF→=ƩF← to find RAH 

5 - Pythagoras to find RA 

6 - Find the angle (Tan α = RV/RH) 

RB 
RA 

RV 

RH 

Nodal analysis 

1 - Analyse the first node to 

break down any forces at an 

angle into horizontal and       

vertical components. 

2 - As we know a vertical force at A 

and only have one unknown         

vertical ABV, we start with 

ƩF↑=ƩF↓ to find ABV. 

3 - We can now draw AB as a        

triangle of forces to use                 

trigonometry and Pythagoras to 

solve AB and ABH. 

4 - Once we know ABH, we can find 

AE using ƩF→=ƩF←. 

5 - Now using node B 

we can add the values 

we already know,         

remembering that 

they act the opposite 

direction at the other end. 

6 - Start with  ƩF↑=ƩF↓ to find 

BDV. 

7 - We can now draw BD as a        

triangle of forces to use                 

trigonometry and Pythagoras to 

solve BD and BDH. 

8 - Once we know BDH, we can find 

BC using ƩF→=ƩF←. 

9 - We then complete the table and 

state whether the member is a 

Strut (in compression) or a Tie (in 

tension). 

AB 
ABV 

ABH 

AE 

ABV  

= 455N 

AB 

ABH 

30° 

ABH = 788N 

AB = 910N 
ABV = 

455N 

BE = 

450N 

BDH 

BC 

BDV 
BD 

BDV  

= 905N 

BD 

BDH 

30° 



Simultaneous Equations 

M2 
M2V 

M2H 

80° 

M1 

M1H 

M1V 

45° 

ƩF↑=ƩF↓  

ƩF→=ƩF← 

Find the common factor, in this case (M1 x 0.707)   

and substitute the value into one of the equations   

to solve M2. 

Now subsititue the value of M2 into one of the 

equations to solve for M1. 


