
6.20 

 

 

 

 

 

 

∑MA = 0 ∶  (6ft)[6Ly − 3(0.5 kip) − 2(1 kip) − 1(1 kip)]

= 0 

𝐋𝐲 = 𝟎. 𝟕𝟓 𝐤𝐢𝐩 

 

Inspection of joints K, J, and I, in order, shows that 

𝐅𝐉𝐊 = 𝟎 

𝐅𝐈𝐉 = 𝟎 

𝐅𝐇𝐈 = 𝟎 

And that 

FKI = FKL; FJH = FJL and FGI = FIK 

 

0.75

1
=

𝐹𝐽𝐿

√8
=

𝐹𝐾𝐿

√5
      𝐹𝐽𝐿 = 2.1213 𝐾𝐼𝑃𝑆 

And, from above: 

𝐹𝐾𝐿 = 1.6771 𝑘𝑖𝑝𝑠  𝑇 ∎ 

𝐹𝐻𝐽 = 2.12 𝑘𝑖𝑝𝑠 𝐶  ∎ 

𝐹𝐺𝐼 = 𝐹𝐼𝐾 = 1.677 𝑘𝑖𝑝 𝑇  ∎ 

 

 

→ ∑ 𝐹𝑋 = 0 ∶  
2

√5
(𝐹𝐹𝐻 + 𝐹𝐺𝐻) −

1

√2
(2.1213 𝑘𝑖𝑝𝑠) = 0 

↑  ∑ 𝐹𝑌 = 0 ∶  
1

√5
(𝐹𝐺𝐻 + 𝐹𝐹𝐻) +

1

√2
(2.1213 𝑘𝑖𝑝𝑠) = 0 



Solving: 

𝐹𝐹𝐻 = 2.516 𝑘𝑖𝑝𝑠 

𝐹𝐺𝐻 = −0.8383 𝑘𝑖𝑝𝑠 

 

𝐹𝐹𝐻 = 2.52 𝑘𝑖𝑝𝑠  𝐶           ∎ 

FGH = 0.8383 kips T           ∎ 

 

 

→ ∑Fx = 0: 
2

√5
(FDF − 2.516 kips) = 0   

FDF = 2.52 kips  C 

 

↑ ΣFFG = 0: FFG − 0.5 kip +  
1

√5
(2)(2.516 kips) = 0 

FFG = 1.750 kips  T 

 

  



6.21 

Joint FBDs: 

𝐹𝐷𝐹

2.29
=

𝐹𝐸𝐹

2.29
=

1.5𝐾𝑁

1.2
 

𝐹𝐷𝐹 = 𝐹𝐸𝐹 = 2.8625KN 

𝐹𝐷𝐹 = 2.86𝐾𝑁  𝑇 

𝐹𝐸𝐹 = 2.86𝐾𝑁  𝐶 
𝐹𝐷𝐵

2.21
=

𝐹𝐷𝐸

0.6
=

2.8625𝐾𝑁

2.29
= 1.25𝐾𝑁 

𝐹𝐵𝐷 = 2.7625𝐾𝑁 

𝐹𝐵𝐷 = 2.76𝐾𝑁  𝑇 

𝐹𝐷𝐸 = 0.750  𝐶 

𝐹𝐴𝐵 = 2.86𝐾𝑁  𝑇 

𝐹𝐴𝐶 = 2.86  𝑇 

By symmetry of joint A vs. joint F 

 

→ 𝛴𝐹𝑋 = 0: 2.7625𝐾𝑁 −
2.21

2.29
(2.8625𝐾𝑁)

+
4

5
𝐹𝐵𝐸 = 0 

 

𝐹𝐵𝐸 = 0 

 

 

 

↑ 𝛴𝐹𝑌 = 0: 𝐹𝐵𝐶 −
0.6

2.29
(2.8625𝐾𝑁) = 0 

𝐹𝐵𝐶 = 0.750𝐾𝑁   𝐶 

 

→ 𝛴𝐹𝑋 = 0:
2.21

2.29
(2.8625𝐾𝑁) − 𝐹𝐶𝐸 = 0 

𝐹𝐶𝐸 = 2.76𝐾𝑁  𝐶 

 

 

 



 

↑ 𝛴𝐹𝑌 = 0: 𝐹𝐶𝐻 − 0.75𝐾𝑁 −
0.6

2.21
(2.8625𝐾𝑁) = 0 

𝐹𝐶𝐻 = 1500𝐾𝑁  𝐶 

 

 

→ 𝛴𝐹𝑋 = 0: 2.7625𝐾𝑁 −
2.21

2.29
(2.8625𝐾𝑁) −

4

5
𝐹𝐻𝐸 = 0 

𝐹𝐻𝐸 = 0 

↑ 𝛴𝐹𝑌 = 0: 𝐹𝐸𝐽 − 0.75𝐾𝑁 −
0.6

2.29
(2.8625𝐾) = 0 

𝐹𝐸𝐽 = 1.500𝐾𝑁 

  



6.22 

 

 

 

 

 

1.5𝐾𝑁

1.2
=

𝐹𝐽𝐿

3.03
=

𝐹𝐾𝐿

3.03
 

𝐹𝐽𝐿 = 𝐹𝐾𝐿 = 3.7875 

𝐹𝐽𝐿 = 3.79𝐾𝑁  𝑇 

By symmetry: 

𝐹𝐾𝐿 = 3.79𝐾𝑁  𝐶 

𝐹𝐺𝐻 = 3.79𝐾𝑁  𝑇 

𝐹𝐺𝐼 = 3.79𝐾𝑁  𝐶 

→ 𝛴𝐹𝑋 = 0:
2.97

3.03
= (3.7875𝐾𝑁) − 𝐹𝐻𝐽 = 0 

𝐹𝐻𝐽 = 3.7125𝐾𝑁 

 

↑ 𝛴𝐹𝑌 = 0: 𝐹𝐽𝐾 −
0.6

3.03
(3.7875𝐾𝑁) − 1.5𝐾𝑁 = 0 

𝐹𝐽𝐾 = 2.25𝐾𝑁  𝐶 

Kmowing 𝐹𝐻𝐸 =0; by symmetry 

𝐹𝐻𝐾 = 0 

𝐹𝐻𝐼 = 2.25 𝐾𝑁  𝐶 

→ 𝛴𝐹𝑋 = 0:
2.97

3.03
(3.7875𝐾𝑁) − 𝐹𝐼𝐾 = 0 

𝐹𝐼𝐾 = 3.7125 



↑ 𝛴𝐹𝑌 = 0: 𝐹𝐼𝑁 − 2.25𝐾𝑁 −
0.6

3.03
(3.7875𝐾𝑁) = 0 

𝐹𝐼𝑁 = 3.00 𝐾𝑁  𝐶 

𝐹𝐾𝑂 = 3.00 𝐾𝑁  𝐶 

Knowing that 𝐹𝐻𝐾 =0 , by symmerty 

 

𝐹𝐾𝑁 = 0 

 

  



6.23 

 

 

 

 

 

 

↶ 𝛴𝑀𝐹 = 0: (10𝑚)𝐺𝑌 − (7.5𝑚)(80𝑘𝑛) − (8𝑚)(30𝑘𝑛) = 0 

𝐆𝑌 = 84𝐾𝑁 ↑ 

→ 𝛴𝐹𝑋 = 0: −𝐹𝑋 + 30 𝐾𝑁 = 0 

𝐅𝑿 = 30 KN 

↑ 𝛴𝐹𝑌 = 0: 𝐹𝑌 + 84 𝐾𝑁 − 80𝐾𝑁 = 0 

𝐅𝐘 = 4 KN 

By inspection of G: 

𝐹𝐸𝐺 = 0 

𝐹𝐶𝐺 = 84 𝐾𝑁  𝐶 

84 KN

8
=

FCE

√61
=

FAC

√29
= 10.5 KN 

𝐹𝐶𝐸 = 82.0 𝐾𝑁  𝑇 

𝐹𝐴𝐶 = 56.5 𝐾𝑁  𝐶 

Joint FBDs: 

↑ 𝛴𝐹𝑌 = 0:
2

√5
𝐹𝐴𝐸 +

6

√61
(82.0 𝐾𝑁) − 80 𝐾𝑁 = 0 

𝐹𝐴𝐸 = 19.013 𝐾𝑁  𝑇 

 

 

 

→ 𝛴𝐹𝑋 = 0: −𝐹𝐷𝐸 −
1

√5
(19.013𝐾𝑁) +

5

√61
(82.0𝐾𝑁) = 0 

FDE = 44.0 KN  T 



⟶ 𝛴𝐹𝑋 = 0: 
1

√4
𝐹𝐷𝐹 − 30 𝐾𝑁 = 0 

𝐹𝐷𝐹 = 67.1 𝐾𝑁  𝑇 

 

 

↑ 𝛴𝐹𝑌 = 0:
2

√5
(67.082 𝐾𝑁) − 𝐹𝐵𝐹 − 4 𝐾𝑁 = 0 

𝐅𝐁𝐅 = 𝟓𝟔. 𝟎 𝐊𝐍  𝐂 

→ 𝛴𝐹𝑋 = 0: 30 𝐾𝑁 +
5

√61
𝐹𝐵𝐷 −

5

√29
𝐹𝐴𝐵 = 0 

↑ 𝛴𝐹𝑌 = 0: 56 𝐾𝑁 −
6

√61
𝐹𝐵𝐷 −

3

√29
𝐹𝐴𝐵 = 0 

 

Solving: 

𝐹𝐵𝐷 = 42.956 𝐾𝑁 

𝐅𝐁𝐃 = 𝟒𝟑. 𝟎 𝐊𝐍  𝐓 

𝐹𝐴𝐵 = 61.929 𝐾𝑁 

𝐅𝐀𝐁 = 𝟔𝟏. 𝟗 𝐊𝐍  𝐂 

 

↑ 𝛴𝐹𝑌 = 0: 
6

√61
(42.956 𝑁) +

2

√5
(𝐹𝐴𝐷 − 67.082 𝑁) = 0 

𝐹𝐴𝐷 = 30.157 𝐾𝑁 

𝐅𝐀𝐃 = 𝟑𝟎. 𝟐𝐍  𝐓 

 

 

 

 

 

 

 

 

 



 

6.24 

 

 

 

9 KN

9
=

𝐹𝐴𝐶

40
=

𝐹𝐴𝐵

41
 

By  inspection of joint B: 

𝐹𝐴𝐵 = 41.0 𝐾𝑁  𝑇 

𝐹𝐴𝐶 = 40.0 𝐾𝑁  𝐶 

𝐹𝐵𝐷 = 41.0 𝐾𝑁  𝑇 

𝐹𝐵𝐶 = 3.00 𝐾𝑁  𝐶 

 

Note: to determine slope of 𝐶𝐷: 𝐷𝐸 =
4.6

10.0
(2.25𝑚) = 1.035𝑚 

 

↑ ΣFY = 0: 
1

√5
FCD − 3 𝐾𝑁 = 0 

 𝐹𝐶𝐷 = 3√5 𝐾𝑁 = 6.71 𝐾𝑁  𝑇 

→ ΣFX0: 
2

√5
(3√5KN) + 40K − FCE = 0 

𝐹𝐶𝐸 = 46.0 𝐾𝑁  𝐶 

 

→ ΣFX = 0:
40

41
(FDG − 41 KN) −

2

√5
(3√5KN) = 0 

𝐹𝐷𝐺 = 47.15 𝐾𝑁 

↑ ΣFY = 0: FDE +
9

41
(47.15 KN − 41KN) −

1

√5
(3√5KN) = 0 

𝐹𝐷𝐸 = 1.650𝐾𝑁  𝐶 

 

 



↑ 𝛴𝐹𝑌 = 0: 
5

13
𝐹𝐸𝐺 − 1.65 𝐾𝑁 = 0 

𝐅𝐄𝐆 = 𝟒. 𝟐𝟗 𝐊𝐍  𝐓 

→ 𝛴𝐹𝑋 = 0: 46 𝐾𝑁 +
12

13
(4.29𝐾𝑁) − 𝐹𝐸𝐹 = 0 

𝐹𝐸𝐹 = 49.96 𝐾𝑁 

𝐅𝐄𝐅 = 𝟓𝟎. 𝟎 𝐊𝐍  𝐂 

 

49.96 𝐾𝑁

5
=

𝐹𝐹𝐺

4
=

𝐹𝐹𝐻

3
 

𝐅𝐅𝐆 = 𝟒𝟎. 𝟎 𝐊𝐍  𝐂 

𝐅𝐅𝐇 = 𝟑𝟎. 𝟎 𝐊𝐍  𝐂 

 

  



6.25 

 

 

 

↶ 𝛴𝐹𝑀 = 0: (3𝑓𝑡)(300𝑙𝑏) + (9𝑓𝑡)(300𝑙𝑏) + (15𝑓𝑡)(300𝑙𝑏) −
(18𝑓𝑡)(300𝑙𝑏) + (24𝑓𝑡)(300𝑙𝑏) + (30𝑓𝑡)(300𝑙𝑏) − (30𝑓𝑡)(𝐴𝑌) = 0 

𝐴𝑌 = 890 𝑙𝑏 ↑ 

→ 𝛴𝐹𝑋 = 0: 𝐴𝑋 = 0 

690 𝑙𝑏

5
=

𝐹𝐴𝐶

12
=

𝐹𝐴𝐵

13
 

𝐹𝐴𝐵 = 1794 𝑙𝑏  𝐶 

𝐹𝐴𝐶 = 1656 𝑙𝑏  𝑇 

Joint FBDs: 

By inspection of joint F: 

𝐹𝐶𝐹 = 0 

𝐹𝐸𝐹 = 0 

1665 𝑙𝑏 

12
=

𝐹𝐶𝐸

13
=

𝐹𝐶𝐵

5
 

𝐹𝐶𝐸 = 1794 𝑙𝑏  𝑇 

𝐹𝐵𝐶 = 890 𝑙𝑏  𝐶 

 

↑ 𝛴𝐹𝑌 = 0: 
5

13
(1794 𝑙𝑏 − 𝐹𝐵𝐷) + 690 𝑙𝑏 − 300𝑙𝑏 = 0 

𝐹𝐵𝐷 = 2808 𝑙𝑏  

𝐹𝐵𝐷 = 2.81 𝑙𝑏 

 

→ 𝛴𝐹𝑋 = 0: 𝐹𝐵𝐸 +
12

13
(1794 𝑙𝑏 − 2808 𝑙𝑏) = 0 

𝐹𝐵𝐸 = 936 𝑙𝑏  𝑇 

→ 𝛴𝐹𝑋 = 0:
6

√37
𝐹𝐸𝐻 − 936 𝑙𝑏 −

12

13
1794 𝑙𝑏 = 0 

𝐹𝐸𝐻 = 432√37 𝑙𝑏 = 2.36 𝑘𝑖𝑝  𝑇 



↑ 𝛴𝐹𝑌 = 0: 𝐹𝐷𝐸 −
5

13
(1794 𝑙𝑏) −

1

√37
(432√37 𝑙𝑏) = 0 

𝐅𝐃𝐄 = 𝟏𝟏𝟐𝟐 𝐥𝐛  𝐓 

 

 

→ 𝛴𝐹𝑋 = 0:
5

13
(2808 𝑙𝑏 + 𝐹𝐷𝐻) +

1

√2
𝐹𝐷𝐻 − 300 𝑙𝑏 − 1122 𝑙𝑏 = 0 

Solving: 

𝐹𝐷𝐺 = 1721 𝑙𝑏  𝑇 

𝐹𝐷𝐻 = 1419 𝑙𝑏  𝐶 

 

  



6.26 

 

 

↶ 𝛴𝑀𝐴 = 0: (30𝑓𝑡)𝑀𝑌 − (30𝑓𝑡)(200 𝑙𝑏) − (27𝑓𝑡)(300𝑙𝑏)

− (21𝑓𝑡)(300𝑙𝑏) − (15𝑓𝑡)(300𝑙𝑏)

− (12𝑓𝑡)(300𝑙𝑏) − (6𝑓𝑡)(300𝑙𝑏) = 0 

𝑀𝐴 = 1010 𝑙𝑏 ↑ 

810 𝑙𝑏

5
=

𝐹𝐿𝑀

12
=

𝐹𝐾𝑀

13
 

Joint FBDs: 

 

𝐹𝐾𝑀 = 2106 𝑙𝑏 

𝐹𝐾𝑀 = 211 𝑘𝑖𝑝  𝐶 

𝐹𝐿𝑀 = 1944 𝑙𝑏 

𝐹𝐿𝑀 = 1.944 𝑘𝑖𝑝  𝑇 

𝐹𝐽𝐿

√37
=

𝐹𝐾𝐿

1
=

1944 𝑙𝑏

6
 

𝐹𝐾𝐿 = 324 𝑙𝑏  𝐶  

𝐹𝐽𝐿 = 1970.8 𝑙𝑏 

𝐹𝐽𝐿 = 1.971 𝑘𝑖𝑝  𝑇 

→ 𝛴𝐹𝑋 = 0:
12

13
(𝐹𝐼𝐾 − 2106 𝑙𝑏) +

24

√577
𝐹𝐽𝐾 = 0 

↑ 𝛴𝐹𝑌 = 0:
5

13
(−𝐹𝐼𝐾 + 2106 𝑙𝑏) −

1

√577
𝐹𝐽𝐾 + 24 𝑙𝑏 = 0 

 

Solving: 

𝐹𝐼𝐾 = 2162.7 𝑙𝑏 

𝐹𝐼𝐾 = 2.16 𝑘𝑖𝑝  𝐶 

𝐹𝐽𝐾 = 52.4 𝑙𝑏  𝑇 

→ 𝛴𝐹𝑋 = 0:
6

√37
(1970.8 𝑙𝑏 − 𝐹𝐻𝐽) +

24

√577
(52.4 𝑙𝑏) = 0 

𝐹𝐻𝐽 = 2024 𝑙𝑏 



𝐹𝐻𝐽 = 2.02 𝑘𝑖𝑝  𝑇 

 

↑ 𝛴𝐹𝑌 = 0:
1

√37
(2024 𝑙𝑏 − 1970.8 𝑙𝑏) +

1

√577
)52.4 𝑙𝑏) − 𝐹𝐼𝐽 = 0 

𝐹𝐼𝐽 = 10.90 𝑙𝑏  𝐶 

 

↗ 𝛴𝐹𝑌́ = 0: 𝐹𝐻𝐼 sin 38.88 + (10.9 𝑙𝑏 − 300 𝑙𝑏) cos 22.26 =0 

𝐹𝐻𝐽 = 425.1 𝑙𝑏 

𝐹𝐻𝐼 = 425 𝑙𝑏  𝐶 

↘ 𝛴𝐹𝑋́ = 0: 𝐹𝐺𝐼 + 𝐹𝐻𝐼 cos 38.88 + (300 𝑙𝑏 − 10.9𝑙𝑏) sin 22.62
− 2163𝑙𝑏 = 0 

𝐹𝐺𝐼 = 1720.5 𝑙𝑏 = 1.721 𝑘𝑖𝑝  𝐶 

By symmetry: 

↑ 𝛴𝐹𝑌 = 0: 
5

13
2(1720.5 𝑙𝑏) − 300 𝑙𝑏 − 𝐹𝐺𝐻 = 0 

𝐹𝐺𝐻 = 1023.46 𝑙𝑏 

𝐹𝐺𝐻 = 1.023 𝑘𝑖𝑝  𝑇 

 

  



6.27 

 

 

 

Truss of 6.13: 

 

 

 

 

Truss of 6.14: 

 

 

 

 

 

Truss of 6.25: 

 

 



6.28 

 

 

 

 

Truss of 6.19: 

 

 

 

 

 

Truss of 6.21: 

 

 

 

 

 

 

 

 

 

 

Truss of 6.23: 

 

 

 

 



6.29 

 

 

 

 

 

 

 

 

 

 

 

By inspection of joint : B  

𝐹𝐵𝐶 = 0 

 Then by inspection of joint : C  

𝐹𝐶𝐷 = 0 

 By inspection of joint : J  

𝐹𝐼𝐽 = 0 

 Then by inspection of joint :I 

𝐹𝐼𝐿 = 0 

 By inspection of joint : N 

𝐹𝑀𝑁 = 0 

Then by inspection of joint : M  

𝐹𝐿𝑀 = 0 

 

  



6.30 

 

 

 

 

 

 

By inspection of joint : C  

𝐹𝐵𝐶 = 0 

Then by inspection of joint : B  

𝐹𝐵𝐸 = 0 

By inspection of joint : G  

𝐹𝐹𝐺 = 0 

Then by inspection of joint : F  

𝐹𝐸𝐹 = 0 

Then by inspection of joint : E  

 

By inspection of joint : M  

 

Then by inspection of joint : N  

 

By inspection of joint :I 

 


