
Structural Analysis & Design I

In engineering,

a truss is a structure

that "consists of

two-force members only,

where the members are

organized so that the

assemblage as a whole

behaves as a single

object".
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X-Braced Truss

DI = (n + r)-2*j

Here,

n = number of members

R = number of reactions

J = number of joints

DI = (16+3)-2*8 = 3°
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Method - 1 : (Assumptions)

- Diagonal members in panel can carry tension    

only, no compression 

- Full panel shear is carried by diagonal    

members, carries tension

Method - 2 : (Assumptions)

- Diagonal members in the panel can carry both  

tension and compression 

- Full panel shear is equally carried by both 

diagonal members
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Determine the forces of different members of this truss 
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Method 1:

As there is no compression force in diagonals,

FGF=FED=FCB=0

Part 1:

20kN

G H

1
1

√2

FHEFGF=0

FGE FHF

∑H=0

=>20-FHE*
1

√2
= 0

=>FHE=28.28 kN (T)

At H, ∑V=FHF+28.28*
1

√2
= 0

=>FHF=-20 kip (C)

At point G,

∑V=0

FGE=0



Panel 2:

∑H=0

=>20+20-FFC*
1

√2
=0

=>FFC=40√2 kN (T)

FEC

At point E,

∑H=0

=>20+FEF+28.28*
1

√2
=0

=>FEF=-40 kN (C)

∑V=0

=>FEC=28.28 *
1

√2

=>FEC=20 kN (T)

FEC

∑V=0

=>FEC+FFD+40*√2*
1

√2
= 0

=>FFD=-60 kN (C)
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Panel 3:

Free body at point C:

∑H=0=20 +FCD+40√2*
1

√2

=>FCD=-60 kN (C)

∑V=20+40√2*
1

√2
-FCA=0

=>FCA=60 kN (T)
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From panel 3:

∑H=20+20+20-FDA*
1

√2
=0

=>FDA=60 √2 (kN) (T)

∑V=FDB+FCA+60 √2 *
1

√2
=0

=>FDB=-120 kN (C)

FAD

FAC

FAB

VA

60

A

∑V=0

=>VA+60+60 √2*
1

√2
=0

=>VA=-120 kN

=>HA=60 kN(    )
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CE^2=3^2 + 4.5^2= 5.41

CD^2=3^2+0.5^2=3.04=EF
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HFrom ∆OCF and ∆ODE,
ℎ

4
=
ℎ+3

5

=>h=12m

CN+2.5 m, CM=2.5+(4/2)=4.5m
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Assumptions  (Method 1)

According to assumption 

FBH  =FcG =FDF =0 
5m

6m

7m

3m

3m

40kN

40kN

A

E

B

C

F

D

G

H

4m

3m

40 kN



Structural Analysis & Design I

E

C

F

D

O

40kN

FDF FEC

FEFFDC

.5

33.04

.5

3 3.04

3

4.5

5.4

Panel-1:

∑Mo=-40*12+FEC*
4.5

5.41
∗ 12 + FEC*

3

5.41
*2 =0

=>FEC=43.28 kN (T)

+

+ ∑MD= 43.28*
3

5.41
*4+FEF*

3

3.04
*4=0

=>FEF=-24.32 kN (C)
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+ve, ∑V= -FDC*
3

3.04
-

43.28*(3/5.41)+24.32*(3/3.04)=0

=>FDC=0

FDE

40

0
0

D ∑H=0

=>FDE=-40 kN (C)
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Panel 2:

∑Mo=-40*12-40*15+FFB*(5.5/6.26)*15+FFB*(3/6.26)*2.5=0

=>FFB=75.12 kN (T)

+
+ ∑Mc=40*3+75.12*(3/6.26)*5+

FFG*(3/3.04)*5=0

FFG=-60.8 kN (C)

+ ∑MF=0

=>40*3-FBC*(3/3.04)*5=0

=>FBC=24.32 kN(T)
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Free body of point C:

∑Fx=0

=>FCF+40+43.28*(4.5/5.41)-24.32*(.5/3.04)=0

=>FCF=-72 kN (C)
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Panel-3:

∑Mo=-40*(12+15+18) +FAG*(3/7.16)*3+

FAG*(6.5/7.16)*18=0

=>FAG=102.28 kN(T)

+

+ ∑MG=40*(6+3)-FAB*(3/3.04)*6=0

=>FAB=60.8 kN(T)

+ ∑MB=40*(6+3)+102.28*(3/7.16)*6+

FGH*(3/3.04)*6=0

=>FGH=-104.23 (kN) (C )
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FBG
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3.04

3

.5

3

6.5

7.16

-104.23

102.28

G

∑FX=-FBG-102.28*(6.5/7.16)+

60.8*(.5/3.04)-104.23*(.5/3.04)=0

=>FBG=-99.99kN(C)



Structural Analysis & Design I

3

.5

3.04

3

6.5

102.28

60.8

120

VA

FAH

+ve ∑V=VA+60.8*(3/3.04)+102.28*(3/7.16)=0

=>VA=102.85 kN (C)

∑H=FAH+102.29*(6.5/7.16)+

60.8*(.5/3.04)-120=0

=>FAH=17.13 kN (T)
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