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Task 2 Analysis of Structures:
1A) Left Truss:
Workings:
Support Reactions:
External Loads -
· 20 KN at D
· 40 KN at F 
Support at –
· A = pin Ax, Ay
· C = roller Cy
No Horizontal load: Ax = 0
Moment about A –
Distances: 
· D = 5m
· F =∑ MA = 0:  (20)(5) + (40)(10) -  Cy ( 20) = 0
100 + 400 – 20Cy = 0
20Cy = 500
Cy= 25KN
Vertical Equilibrium – 
 ∑ Fy = 0: Ay + Cy – 20 – 40 = 0
Ay + 25 – 60 = 0 
Ay = 35KN
Joint A:
Unknown members are:
· F AB
· F AD
· AD is at 45 degrees 
Vertical Equilibrium –
∑ Fy = 0: 35 + F AD sin 45 Degrees = 0
35 + 0.707 F AD = 0 
F AD =  -49.5KN (C) Compression Negative 
Horizontal Equilibrium – 
∑ Fx = 0: F AB + F AD cos 45 Degrees = 0 
F AB + (-49.5)(0.707) = 0
F AB = 35KN (T) Tension Positive 
Joint C:
Unknown members are:
· F BC
· F EC
· Vertical Equilibrium –
∑ Fy = 0: 25 + F EC sin 45 Degrees = 0
25 + 0.707 F EC = 0 
F EC =  35.4KN (C) Compression 
Horizontal Equilibrium – 
∑ Fx = 0: F BC + F EC cos 45 Degrees = 0 
F BC + (-35.4)(0.707) = 0
F BC = 25KN (T) Tension  
Joint F:
 Members are:
· DF
· FE
Load: 40KN Downwards 
F DF = F FE = F
Vertical Equilibrium –
∑ Fy = 0: 2F Sin 45 degrees – 40 = 0
2F (0.707) = 40 = 0
1.414F = 40
F= 28.3KN
Joint Compression – 
F DF = 28.3KN (C)
F FE = 28.3KN (C)
Joint D:
 Unknown trusses:
· DB
· DE
known:
· External load 20KN
· AD = 49.5KN (C)
· DF = 28.3 KN (C)
Resolving Forces:
F DB = 7.07KN (C)
F DE = 10KN (C)
Joint E:
Unknown trusses:
· BE
F BE = 7.07KN (T)
Final Member Forces Table:
	Members
	Forces 
	Axial Forces 

	AB
	35KN
	Tension

	BC
	25KN
	Tension

	AD
	49.5KN
	Compression

	DF
	28.3KN
	Compression

	FE
	28.3KN
	Compression

	EC
	35.4KN
	Compression

	DB
	7.07KN
	Compression

	BE
	7.07KN
	Tension

	DE
	10KN
	Compression



1B) Right Truss:
Workings:

Top chord:
· A B C D
Bottom chord:
· E F G 
Spacing:
3 × 5 = 15 m
Each panel is:
5 m
Vertical height:
AE = 5m
The lower chord E F G D is a straight diagonal line.
Diagonals such as AF, BG, CG form:
5 m horizontal, 5 m vertical5m horizontal, 5m vertical

Θ = 45 Degrees 

Support Reactions:
Loads –
· 40 KN at B
· 40 KN at C
· 40 KN at D
Supports –
· A = pin
· E = roller against wall → horizontal reaction only
Unknown reactions –
· Ax
· Ay
· Ex
Vertical Equilibrium – 
∑ Fy = 0:  Ay − 40 − 40 – 40 = 0 
Ay = 120 KN

Moments About A –
Clockwise moments from loads:
40(5) + 40(10) + 40(15)
Counter-clockwise moment from Ex​:
Ex(5)
∑ MA = 0:  5Ex−(40 X 5 + 40 X 10 + 40 X 15) = 0 
5Ex − (200 + 400 + 600) = 0
Horizontal Equilibrium – 
∑ Fx = 0: Ax – Ex = 0
Ax = 240KN
Joint D –
Members meeting:
· CD
· GD
External load:
· 40kN downward
Member GD is at 45 Degrees 
Vertical Equilibrium –
∑Fy=0:  FGD sin 45∘ − 40 = 0 
0.707FGD =4 0 

FGD ​= 56.6kN
Positive tension
Horizontal Equilibrium –
∑Fx = 0:  FCD + FGD cos45∘ = 0
FCD + 56.6(0.707) = 0 
FCD = -40 KN (C)

Negative compression
Joint C –
Known:
· CD=40 kN (C)
Unknown:
· BC
· CG
Load:
· 40 KN downward
Vertical Equilibrium –

CG has vertical component.
∑Fy = 0:   FCG sin45∘ − 40 = 0
0.707FCG=40   

 FCG=56.6 KN (T)
Horizontal Equilibrium –
 FBC – 40 + 56.6(0.707) = 0
 FBC = 0KN
Joint C –
Known:
· GD = 56.6KN (T)
· CG + 56.6KN (T)
Uknown:
· FG
· BG
Vertical Equilibrium – 
56.6 sin 45 Degrees – 56.6 sin 45 Degrees +  FBG = 0
 FBG = 0KN
Horizontal Equilibrium –
 FFG + 40 + 40 = 0
 FFG = -80KN
 FFG = 80KN(C)
Joint B –
Known:
· BC = 0
· BG = 0
Load: 
· 40KN
Unknown: 
· AB
· BF
Vertical Equilibrium –
 FBF – 40 = 0
 FBF = 40KN (T)
Horizontal Equilibrium –
 FAB = 0KN
Joint F –
Known:
· BF = 40KN (T)
· FG = 80KN (C)
Uknown:
· AF
· EF
Vertical Equilibrium –
40 – FAF sin 45 Degrees = 0 
 FAF = 56.6KN(C)

Horizontal Equilibrium –
 FEF = 80 + 56.6 (0.707) = 0 
 FEF = 40KN(T) 

Final Member Forces Table:
	Member 
	Force
	Axial Force Nature

	AB
	0
	Zero Force 

	BC
	0
	Zero Force

	CD
	40KN
	Compression

	AF
	56.6KN
	Compression

	BF
	40KN
	Tension

	BG
	0
	Zero Force

	CG
	56.6KN
	Tension

	FG
	80KN
	Compression

	GD
	56.6KN
	Tension

	EF
	40KN
	Tension





2A) Left Truss:
Workings
Support Reaction –
Supports:
· Left Support Pin
· Right Support Pin
RA = RB
Vertical Equilibrium –
∑Fy = 0: RA + RB – 600 = 0
RA + RB = 600
RA = RB 
RA = 300N
RB = 300N
Joint A –
· Bottom chord member
· Diagonal member x
Vertical Equilibrium –
∑Fy = 0: 300 + Fx sin 26.565 Degrees = 0
Sin 26.565 Degrees = 0.4472
300 + 0.4472Fx = 0
Fx = -670.8N (C)
Horizontal Member Force –
Horizontal Equilibrium –
∑Fy = 0: FAB + Fx cos26.565 Degrees = 0
FAB + (-670.8)(0.8944) = 0
FAB = 600N (T)
Answer: Fx = 671N(C)


2B) Left Truss:
Workings
Truss Consists of:
· Span = 6m 
· Height = 2m
Two equal bays = 3m
Diagonal Triangles –
· Horizontal = 3m
· Vertical = 2m

Tan Θ = 2/2
Θ = 33.69 Degrees 
Sin Θ = 2/ square root 13 = 0.554
Cos 3/ square root 13 = 0.8321
Support Reaction –
Loads: 200 N Downwards 
Supports:
· Left Support = Pin 
· Right support = Roller 
RA = RB
Vertical Equilibrium –
∑Fy = 0: RA + RB – 200 = 0 
RA + RB = 200
RA = RB =100N
RA = 100N   RB = 100N
Joint A –
Members are:
· Bottom horizontal member 
· Diagonal member x 
Vertical Equilibrium –
∑Fy = 0: 100+ Fx sin33.69 Degrees 
100 + 0.5547Fx = 0
Fx = - 180.3N
Fx = 180N (C)
Horizontal member Force:
Horizontal Equilibrium –
∑Fx = 0 FAN + Fx cos 33.69 = 0
FAB + (-180.3)(0.8321) = 0
FAB = 150N (T) tension 
Answer: Fx =180N(C) compression 





3A) Analyse Beams:


[image: ]
Bending Moment Calculation –
MA = 0 (at support)
0 < x < 3m
M = RAx = 10x
At x = 3m:
Mmax = 10 x 3 = 30KNm
3 < x < 6m:
M= Rax  - 20(x – 3)

At x = 6m:
M = 10 x 6 - 20(3) = 0
MB = 0 
Reactions = RA = 10KN   RB = 10KN
Maximum Bending Moment = 30KNm
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