
 ϤϜ̭ϝІжϖ ϞϝЂϲï  ϢϼϝвК- ϣтжϝϪЮϜ ϣжЂЮϜ  

 дϜϸмЂ ϼтІϠ ϸвϲв а  1 

 ϾϚϝϮ дв ϣАЧж сТ ϣтЯ϶ϜϸЮϜ омЧЮϜ ϞϝЂϲ

 ϣАЧжЮϜ дв ϼϝвЮϜ ЙАЧвЮϜ сТ ϣтЯ϶ϜϸЮϜ омЧЮϜ ϞϝЂϲЮ b  ϸжК дтϠвЮϜ ϼУДЮϜ ЙАЧжb  дтϒϾϮЮϜ ϸϲϒ дϾϜмϦ Ѐϼϸжм

:скм дтϠв мк ϝвЪ ЙАЧЮϜ ϣАЧж ϸжК ϣтЯ϶ϜϸЮϜ омЧЮϜ ЙЎж Ϩтϲ дтКмАЧвЮϜ 

 - сЎϼЛЮϜ ЙАЧвЮϜ пЯК ϢϸвϝЛϦв) ϣтвДϝж мϒ ϣтϼмϲв ϢмЦ пвЂϦ ϼЊжЛЮϜ ϼмϲв пЯК ϝлЯвϝϲ ФϠАжт ϢмЦ

(сϚϝІжъϜ ϼЊжЛЯЮ

 -  ϼЊжЛЯЮ сЎϼЛЮϜ ЙАЧвЮϜ рмϦЂв сТ ЙЧϦ) ϣЊϝЦ ϢмЦ пвЂϦ ϼЊжЛЮϜ ϼмϲв пЯК ϝлЯвϝϲ ϸвϝЛϦт ϢмЦ
(сϚϝІжъϜ

- РϝАЛжϜ аϾК пвЂт аϾК

дϾϜмϦЮϜ ϤъϸϝЛв Ϩтϲ 

횺 푭푿 = ퟎ          횺푭풀 = ퟎ           횺 

 ϣАЧжЮϜ сТ ϣтЯ϶ϜϸЮϜ омЧЮϜ ϞϝЂϲ ϞЯАтb 

 ϣАЧжЮϜм   c  ϢϼІϝϠв ϸжЂвЮϜ дтвт ЙЧϦ сϦЮϜм

:ЬϲЮϜ 

 ϞЂϲжм ФтЯАЮϜ аЂϮЮϜ АА϶в аЂϼж ϸмϸϼ ЬϝЛТцϜ  

Ɇ 

 Ɇ (6)

 Ɇ 

 ϣАЧжЮϜ сТ ϣтЯ϶ϜϸЮϜ омЧЮϜ ϞϝЂϲЮb   ϣАЧжЮϜ ϸжК ϾϚϝϮЮϜ ЙАЧж b     ϣтЯ϶ϜϸЮϜ омЧЮϜ ЙЎжм

푁푏  ϲц дϾϜмϦЮϜ ϤъϸϝЛв ϞϦЪжмϒϾϮЮϜ ϸдтКмАЧвЮϜ дт
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   Ɇ Fx = 0 →   N = 0     

   Ɇ Fy = 0 →  11 − 30 − Q = 0       

→  Q = −19 KN 

Ɇ M = 0 →  11 × 3 − M = 0 → M = 33 KN. m  

 

 ϣАЧжЮϜ дтвт ϣтЯ϶ϜϸЮϜ омЧЮϜ ϞϝЂϲC 

 

 Ɇ VH = 0 →   푁 = 0     

 Ɇ V = 0 →  Q − 12 ∗ 2 = 0 → Q = 24 KN       

Ɇ M = 0 →  12 ∗ 2 ∗ 1 + M = 0 → M = −24 KNm 

 

ϣтЯ϶ϜϸЮϜ омЧЮϜ ϤϝАА϶в аЂϼ  ϢϼϼЧвЮϜ 

:ϤϜмА϶ЮϜ 

̸- ЬϝЛТцϜ ϸмϸϼ ϞЂϲж 
̹-  ϤъϝϮвЮϜ ϸϸϲж 
̺-  йтТϼА ϸϲϒ дК ϝкϸЛϠ ЌϼУжм йжв ϣАЧж сТ ЙАЦ ̭ϜϼϮϗϠ ЬϝϮв рϒ ЀϼϸжX 

  омЧЮϜ ЙϠϜмϦ пЯК ЬЊϲжТ дϾϜмϦЮϜ ϤъϸϝЛв ФϠАжм ϣϠϮмвЮϜ ϝлϦϝкϝϮϦϝϠ ϣтЯ϶ϜϸЮϜ омЧЮϜ ЙЎжм 

 ϣтЯ϶ϜϸЮϜN(x)   ,    Q(x)    ,      M(x)         

 

 

ϣЂϜϼϸ ϼУДЮϜ  

 

[AB]
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훴 퐹푦 = 0 → 푸(풙) = ퟎ 
푀 = 0 → 푚 + 푀(푥) = 0 
    → 푴(풙) = −풎 

 

 

 

[AB]  

훴 퐹푦 = 0 → 푄(푥) + 푃 = 0 
→ 푸(풙) = −푷 
훴 푀 = 0 → 푃푥 + 푀(푥) = 0 

→ 푴(풙) = −푷풙 

 풙 = ퟎ →  푴 = ퟎ     ,    풙 = 푳 → 푴 = −푷푳         
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[AB]

Σ 퐹푦 = 0 → 푄(푥) + 푞푥 = 0 
→ 푸(풙) = −풒풙 
푥 = 0 →  푄 = 0 

푥 = 퐿 → 푄 = −푞퐿 
훴 푀 = 0 → 푞. 푥. 푥/2 + 푀(푥)  = 0 

→ 푴(풙) = −푞푥 /2 

풙 = ퟎ →  푴 = ퟎ 

풙 = 푳 → 푴 = −풒푳ퟐ/ퟐ 
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ϣЂϜϼϸ АтЂϠЮϜ ϾϚϝϮЮϜ  

АтЂϠЮϜ  
 

Σ M퐵 = 0 → 퐴 (퐿)

− qL
L

2
= 0  

→  퐴 = 푞퐿/2 → 퐵
= 푞퐿/2 

[AB]

 

 
횺푭풀 = ퟎ → 

푸(풙) =
풒푳

ퟐ
 − 풒퐱 

푥 = 0 → 푄 =  
풒푳

ퟐ
 

푥 = 퐿 → 푄 = − 
풒푳

ퟐ
 

푸(풙) = ퟎ → 퐱 =
 푳

ퟐ
 

횺 퐌 = ퟎ → 

푴(풙) =
풒푳

ퟐ
풙 − 풒풙ퟐ/ퟐ 

푥 = 0 → 푀 = ퟎ 
푥 = 퐿 → 푀 = ퟎ 

풙 =   
푳

ퟐ
→ 푴풎풂풙 =

풒푳ퟐ

ퟖ
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АтЂϠЮϜ  
 

Σ M퐵 = 0 → 퐴 (퐿)

− P
L

2
= 0   

→ 퐴 = 푃/2 → 퐵 = 푃/2 
 

[퐴퐵[  

 
휮푭풀 = ퟎ → 
푸(풙) =

푷

ퟐ
 

휮 푴 = ퟎ → 

푴(풙) =
푷

ퟐ
풙 

푥 = 0 → 푀 = ퟎ 
푥 = 퐿/2 → 푴 = 푷푳/ퟒ 

]퐶퐵] 

 
휮푭풀 = ퟎ → 
푸(풙) =

−푷

ퟐ
      

휮 푴 = ퟎ → 

푴(풙) =
푷

ퟐ

푳

ퟐ
+ 풙 − 푷풙    

푥 = 0      →   푴 = 푷푳/ퟒ 
푥 = 퐿/2 → 푴 = ퟎ 
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Σ M퐵 = 0 → 퐴 (퐿)
− P푏
= 0   

→ 퐴 =
푃푏

퐿
→ 퐵

=
푃푎

퐿
 

횺푭풀 = ퟎ → 
푸(풙) =

푷풃

푳
      

푴(풙) =
푷풃

푳
풙 

푥 = 0 → 푀 = ퟎ 
푥 = 푎 → 푴

= 푷풂풃
/푳 

횺푭풀 = ퟎ → 

АтЂϠЮϜ

 

 
[푨푩[  

 

 횺 퐌 = ퟎ → 

]퐶퐵]

 

푸(풙) =
푷풃

푳
− 푷 = −

푷풂

푳
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횺 퐌 = ퟎ → 

푥 = 0 → 
푴 = 푷풂풃/푳 

푴(풙) =
푷풃

푳
  (풂 + 풙) − 풑풙  
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 :ЬϲЮϜ 

ϣЧϠϝЂЮϜ ϣЮϓЂвЮϜ сТ ϝлϠϝЂϲ аϦ ϸЦм ЬϝЛТцϜ ϸмϸϼ ϞЂϲж 

퐴 = 0         퐴 = 11 퐾푁       퐶 = 43 퐾푁 

 ЙЎжм ЀмϼϸвЮϜ ЬϝϮвЮϜ сТ ϾϚϝϮЮϜ ЙАЧжQ(x) , M(x )   ϣЮъϸϠ дϾϜмϦЮϜ ϤъϸϝЛв ϞϦЪжмx 

ϤъϝϮвЮϜ ЙтвϮ ϣЂϜϼϸ 

 ЬϝϮвЮϜDC  ЬϝϮвЮϜbC  ЬϝϮвЮϜAB 
 

 
휮 푭풚 = ퟎ →       
푄 − 12 ∗ 푥 = 0 
→  푄 = 12 ∗ 푥 
푥 = 0 →    푄 = ퟎ 
풙 = ퟐ →  푄 = 24 

 
휮 푴 = ퟎ →  
12푥 ∗ 푋/2 + 푀 = 0 
푀 = −6푥  
푥 = 0   푀 = 0 

푥 = 2   푀 = −24 푘푛푚  
 

휮 푭풚 = ퟎ → 
11 − 30 − 푄 = 0 
→ 푄 = −19 퐾푁     

 
 
 

휮 푴 = ퟎ →  
11 ∗ (3 + 푥) − 30푥 
−푀 = 0 → 
푀 = 33 − 19푋 
푥 = 0   푀 = 33 퐾푁푚 
푥 = 3   푀 = −24퐾푁푚 

 

휮 푭풚 = ퟎ → 
11 − 푄 = 0 → 
푄 = 11 퐾푁 

 
 
 

휮 푴 = ퟎ →  
11 ∗ 푥 − 푀 = 0 
푀 = 11푋 
푥 = 0   푀 = 0 
푥 = 3   푀 = 33 퐾푁푚 
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\ 

 

 

 

 

 

 

ϢϼϼЧвЮϜ ϣϠЪϼвЮϜ ϾϚϜмϮЮϜ 

ϣЮϓЂв    : ϢϼмϸпЮмϒ ̷̸̹̀-̷̷̹̹   

ϞЯАт ϼϼЧвЮϜ ϼвϦЂвЮϜ ϾϚϝϮЯЮ      : 

̸- ЬϝЛТцϜ ϸмϸϼ ϸϝϮтϖ 
̹- АА϶в аЂϼϣтЯ϶ϜϸЮϜ омЧЮϜ Ϥϝ 

  Q , M 

:ЬϲЮ РЮϓϦт рмжϝϪ ϾϚϝϮм сЂтϚϼ ϾϚϝϮ дв ϾϚϝϮЮϜ 

  ϾϚϝϮЮϜCDE  ЬЊУвЮϜ ϼϠК рмжϝϪЮϜ ϾϚϝϮЮϜ пЮϖ йϦъмвϲ ЬЧжт рмжϝϪ ϾϚϝϮC  

  сЂтϚϼЮϜ ϾϚϝϮЮϜABC\ 
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ЬϝЛТцϜ ϸмϸϼ ϞϝЂϲ 

рмжϝϪЮϜ ϾϚϝϮЮϝϠ ϒϸϠж 

 

 ϾϚϝϮЮϜCDE  (рмжϝϪ) 

ФтЯАЮϜ аЂϮЮϜ АА϶в аЂϼж дϾϜмϦЮϜ ϤъϸϝЛв ФϠАжм 

횺 퐅퐗 = ퟎ →      푪푿 = ퟎ  

횺 퐌푪 = ퟎ → 100 × 6 + 40 × 4 × 2 − 퐷푦 × 4 = 0 

→      푫풚 = ퟐퟑퟎ 푲푵 

횺 퐅퐘 = ퟎ → −Cy + Dy − 100 − 40 × 4 = 0    

 →    푪풀  = ퟑퟎ 퐊퐍 

 ̴ϾϚϝϮЮϜABC  

휮 푭푿 = ퟎ →      푨푿 = ퟎ  

휮 푴푨 = ퟎ → 30 × 6 + 40 × 2 × 5 + 80 × 1 − 퐵푦 × 4 = 0 

→      푩풚 = ퟏퟔퟓ 푲푵 

휮 푭풀 = ퟎ → 퐴푦 + 퐵푦 − 80 − 30 − 40 × 2 = 0    

 →    푨풀  = ퟐퟓ 푲푵 
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푀 = 0         푀 = 25 × 1 = 25     푀 = 25 × 4 − 80 × 3 = −140      

푀 = −100 × 2 = −200    

 ϞϝЂϲ     푀   

푋푚푎푥 =
30

40
= 0.75       푀  = 30 × 0.75 − 40 × 0.75 ×

0.75

2
= 11.25 퐾푁. 푚 

ϢϼϼЧвЮϜ ϤϜϼϝАшϜ 

 

 ϣЮϓЂв   : Ϣϼмϸ̷̸̹̿-̷̸̹̀ Р̸ 

:ϞЯАт дтϠвЮϜ ϼϼЧвЮϜ АтЂϠЮϜ ϼϝАщЮ 

̸- ЬϝЛТцϜ ϸмϸϼ ϸϝϮтϖ 
̹-  аЂϼАА϶вϣтЯ϶ϜϸЮϜ омЧЮϜ Ϥϝ 

N , Q , M 
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 :ЬϲЮϜ 

ЬϝЛТцϜ ϸмϸϼ ϞϝЂϲ 

дϾϜмϦЮϜ ϤъϸϝЛв ФϠАжм ФтЯАЮϜ аЂϮЮϜ АА϶в аЂϼж 

횺푭푿 = ퟎ →      푩푿 = ퟐퟎퟎ 푲푵 

횺 퐌푨 = ퟎ → 80 × 3 + 120 × 6 + 

40 × 8 × 4 + 100 × 10 = 0 

→      푩풚 = ퟒퟎퟓ 푲푵 

횺 퐅퐘 = ퟎ → Ay + By − 40 × 8 − 100 = 0    

 →    푨풀  = ퟏퟓ 퐊퐍 

 

ϣтЯ϶ϜϸЮϜ омЧЮϜ ϤϝАА϶в аЂϼж 
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ϣЮϓЂв    : ϣϪЮϝϪ Ϣϼмϸ̷̸̹̿-̷̸̹̀   

:ϞЯАт дтϠвЮϜ ϼϼЧвЮϜ АтЂϠЮϜ ϼϝАщЮ 

̸- ЬϝЛТцϜ ϸмϸϼ ϸϝϮтϖ 
̹- АА϶в аЂϼϣтЯ϶ϜϸЮϜ омЧЮϜ Ϥϝ 

N , Q , M 

  

 :ЬϲЮϜ 

ЬϝЛТцϜ ϸмϸϼ ϞϝЂϲ 

дϾϜмϦЮϜ ϤъϸϝЛв ФϠАжм ФтЯАЮϜ аЂϮЮϜ АА϶в аЂϼж 

 

Σ퐹 = 0 →      퐷 = 150 퐾푁 

Σ M퐷 = 0 → 100 × 3 − 120 − 

25 × 6 × 3 = 0 

→      푨풚 = ퟒퟓ 푲푵 

Σ F = 0 → −Ay + Dy − 100 = 0    

 →    푫풀  = ퟏퟒퟓ 퐊퐍 
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ϣЮϓЂ    :  ϞЯАтАА϶в аЂϼ  ϣтЯ϶ϜϸЮϜ омЧЮϜ Ϥϝ ϼϝАыЮ  дтϠвЮϜ.ЬЪІЮϜ сТ 

 

ЬϝЛТцϜ ϸмϸϼ ϞϝЂϲ 

 

횺 퐌푨 = ퟎ → 12 ×  2 + 18 × 6 × 3 +  10 × 10 − 퐵 (8) = 0 

→  푩풀 = ퟓퟔ 푲푵 

ΣF = 0 → 퐴 + 퐵   − 18 × 6 − 10 = 0 

→  푨풀 = ퟔퟐ 푲푵 

Σ M퐷 = 0 →   퐵 (2) − 퐵 (4) − 10 × 4 = 0  → 

푩푿 = ퟏퟖ 푲푵 

Σ퐹 = 0 → 12 +  퐴 −    퐵 = 0  

→ 푨푿 = ퟔ 퐊퐍 



 ϤϜ̭ϝІжϖ ϞϝЂϲï  ϢϼϝвК- ϣтжϝϪЮϜ ϣжЂЮϜ                                                
 

                  дϜϸмЂ ϼтІϠ ϸвϲв а                      17                                                                   
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B
B  휑 = 휑             

B

푀
퐿

퐼
+ 2푀

퐿

퐼
+

퐿

퐼
+ 푀

퐿

퐼
= −6   

퐴 푋

퐿 퐼
  + 

퐴 푋

퐿 퐼
  

푉 =  
퐴 푋

퐿 퐼
      푉 =   

퐴 푋

퐿 퐼
 

 

푽푩푳 =  
푨ퟏ 

ퟐ푰ퟏ
      푽푩푹 =

푨ퟐ 

ퟐ푰ퟐ
 

퐴 

퐴   

퐴    푋  
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퐴    푋  

 

 
ϣЮϓЂв : .дтϠвЮϜ ϾϚϝϮЯЮ аϾК АА϶в аЂϼ ϞЯАт  

:ЬϲЮϜ  пЮмцϜ ϣϮϼϸЮϜ дв ϼϼЧв ϼтО ϾϚϝϮЮϜ  

 : :ЬϲЮϜ  :пЮмцϜ ϣϮϼϸЮϜ дв ϼϼЧв ϼтО ϾϚϝϮЮϜ  

ϣϪыϪЮϜ амϾЛЮϜ ϣЮϸϝЛв:  

 сАЂмЮϜ ϸжЂвЯЮ ϣϪыϪЮϜ амϾЛЮϜ ϣЮϸϝЛв ФϠАж푩  

      푀
퐿

퐼
+ 2푀

퐿

퐼
+

퐿

퐼
+ 푀

퐿

퐼
= −6   

퐴 푋

퐿 퐼
  + 

퐴 푋

퐿 퐼
  

퐴 =
2

3
× 6 × 75 = 250    ,   퐴 =

2

3
× 6 × 108 = 432 

퐼

푀 (5) + 2푀 (5 + 6) + 푀 (6) = 

−6   
250 × 2.5

5
  + 

432 × 3

6
  

22푀   = −2046  퐾푁. 푚 → 푴푩 = −ퟗퟑ 푲푵풎 

푀 = −46.5 + 75 = 28.5 퐾푁. 푚 

 푀 = −46.5 + 108 = 61.5  퐾푁푚    



 ϤϜ̭ϝІжϖ ϞϝЂϲï  ϢϼϝвК- ϣтжϝϪЮϜ ϣжЂЮϜ                                                
 

                  дϜϸмЂ ϼтІϠ ϸвϲв а                      20                                                                   
 

 ϣЮϓЂв̸  

.дтϠвЮϜ ϾϚϝϮЯЮ ЬϝЛТцϜ ϸмϸϼ ϞϝЂϲм ЈЧЮϜ АА϶в аЂϼм РϝАЛжъϜ аϾК АА϶в аЂϼ ϞЯАт 

 

  ϣϮϼϸЮϜ дв ϼϼЧв ϼтО ϾϚϝϮЮϜ:пЮмцϜ  :ЬϲЮϜ 

푴푩      ЬткϝϮвЮϜ  

푀 = −푃퐿 = −9 × 1.5 = −13.5 퐾푁. 푚 

сАЂмЮϜ ϸжЂвЯЮ ϣϪыϪЮϜ амϾЛЮϜ ϣЮϸϝЛв ФϠАж 퐵                                  

                                                                 퐴 =
2

3
× 5 × 75 = 250            

                                                        퐴 =
1

2
× 6 × 144 = 432 

푀
퐿

퐼
+ 2푀

퐿

퐼
+

퐿

퐼
+ 푀

퐿

퐼
= 

−6   
퐴 푋

퐿 퐼
  +  

퐴 푋

퐿 퐼
                     

푀
(6)

퐼
+ 2푀

5

퐼
+

6

2퐼
+ 푀

6

2퐼
= 

−6  
250 × 2.5

5퐼
  + 

432 × 3

6(2퐼)
          

−13.5(5) + 16푀  = −1398                      

 16푀 =   −1330.5  →  푀 =  −83.2  퐾푁. 푚  

ЬϝЛТцϜ ϸмϸϼм ЈЧЮϜ ϞϝЂϲ 

 

 

 

  

ЮЧЮϜ ϞϝЂϲϼтϪϓϦ дв ЈЧЮϜ ϞЂϲж ϣϲϦТ ЬЪ сТ Ј  ϸжϝЂвЮϜ амϾК ϼтϪϓϦ двм ϤъмвϲЮϜ ЬЪоϸϲ пЯК  
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  ϣϲϦУЮϜAB  

푞퐿

2
= 24 ×

5

2
= 60 퐾푁          

∆푀

푙
=

83.2 − 13.5

5
= 13.9 퐾푁 

→ 푄 = 60 − 13.9 = 46.1 KN          푄  = 60 + 13.9 = 73.9  KN 

 ϣϲϦУЮϜBC  

푃 

2
=  

96

2
= 48      

∆푀

푙
=

83.2 

6
= 13.9 퐾푁 

→ 푄 = 48 + 13.9 = 61.9  KN        푄  = 48 − 13.9 = 34.1 KN   

:ЬϝЛТцϜ ϸмϸϼ ϞϝЂϲ 

푅 = 9 + 46.06 = 55.06 퐾푁       

푅 = 73.94 + 61.87 = 135.81  퐾푁         푅 = 34.13  퐾푁       

 ϣЮϓЂв ̹: 

дтϠвЮϜ ϾϚϝϮЯЮ РϝАЛжъϜ амϾК АА϶в аЂϼ ϞЯАт  퐸퐼 = 푐표푛푠푡. 

 

 

ЬϲЮϜ:  

иϾϝϮв АтЂϠ ϾϚϝϮϠ ϣЦϝϪмЮϜ ЬϸϠϦЂж 퐿 = 0  ̷ дтϠв мк ϝвЪ 

 

пЮмцϜ ϣϮϼϸЮϜ дв ϼϼЧв ϼтО ϾϚϝϮЮϜ 

푀 = −12 × 2 × 1 = −24 퐾푁. 푚 

 

сАЂмЮϜ ϸжЂвЯЮ ϣϪыϪЮϜ амϾЛЮϜ ϣЮϸϝЛв ФϠАж   

퐴1 = 0           퐴2 =
2

3
× 6 × 54 = 216 
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0 + 2푀 (0 + 6) + 푀 (6) = −6(0 + 108)  

12푀  = −504   →  푴푨 = −ퟒퟐ   

 푀  = −27 + 54 = 27 퐾푁. 푚  

  

 

 ϣЮϓЂв̺  

     аϾК АА϶в аЂϼ ϞЯАт  푬푰 = 풄풐풏풔풕   . 

 

:ЬϲЮϜ 

  ϝжтϸЮ ϼДϝжϦЮϜ ϞϠЂϠм ϣтжϝϪЮϜ ϣϮϼϸЮϜ дв ϼϼЧв ϼтО ϾϚϝϮЮϜ푴푩 = 푴푪  

푴푩   ,   푴풄   ЬткϝϮвЮϜ  
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ФϠАж сАЂмЮϜ ϸжЂвЯЮ ϣϪыϪЮϜ амϾЛЮϜ ϣЮϸϝЛв 퐵  

푀
퐿

퐼
+ 2푀

퐿

퐼
+

퐿

퐼
+ 푀

퐿

퐼
= −6(

퐴 푋

퐿 퐼
+

퐴 푋

퐿 퐼
) 

푀 = −푃퐿 = −10 × 1.5 = −15 퐾푁. 푚 

  퐴 =
2

3
× 5 × 56.25 = 187.5        퐴 =

6 + 2

2
× 70 = 280                 

푀
(5)

퐼
+ 2푀

5

퐼
+

6

퐼
+ 푀

6

퐼
= −6 

187.5 × 2.5

5 × 퐼
+

280 × 3

6 × 퐼
 

 5(−15) + 22푀 + 6푀 =   −1402.5   

 푀 = 푀        → 28푀 = −1327.5    →  푴푩 = −ퟒퟕ. ퟒ   ,     푴풄 = −ퟒퟕ. ퟒ    

 АА϶в пЯК ЬЊϲжТ ϤϝϲϦУЮϜ амϾК АА϶в Йв йЛвϮжм ϸжϝЂвЮϜ амϾК АА϶в аЂϼж ЬткϝϮвЮϜ ϞϝЂϲ ϸЛϠ
ϜсϚϝлжЮϜ аϾЛЮ  

 ϣЮϓЂв̹  

аϾК АА϶в аЂϼ ϞЯАт  РϝАЛжъϜ     :ЬЪІЮϜ сТ дтϠвЮϜ ϼϝАщЮ    
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: ЬϲЮϜ 

  ϢϸЧЛЮϜ дϒ ϝвϠB дтϠвЮϜ ϾϚϝϮЮϜ ЬϲЮ ϝвϝвϦ йϠϝІв ϼϝАшϜ Ьϲ  дмЪтТ ϰϝтϾжыЮ ϣЯϠϝЦ ϼтО 

 

 иϾϝϮв АтЂϠ ϾϚϝϮϠ ϣЦϝϪмЮϜ ЬϸϠϦЂжL=0  

 

 

 

сАЂмЮϜ ϸжЂвЯЮ ϣϪыϪЮϜ амϾЛЮϜ ϣЮϸϝЛв ФϠАж 퐴                                  

  퐴 = 0       퐴 = 0        
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0 + 2푀 0 +
6

퐼
+ 푀

6

퐼
= 0     → ퟏퟐ푴푨 + ퟔ푴푩 = ퟎ   … (ퟏ) 

сАЂмЮϜ ϸжЂвЯЮ ϣϪыϪЮϜ амϾЛЮϜ ϣЮϸϝЛв ФϠАж 퐵                               

  퐴 =  0          퐴 =   
2

3
× 5 × 112.5 = 375                     

푀
(6)

퐼
+ 2푀

6

퐼
+

5

2퐼
+ 푀

5

2퐼
= −6 0 +

375 × 2.5

5 × 2퐼
  

6푀 + 17푀 + (−20) × 2.5 = −562.5   →   ퟔ푴푨 + ퟏퟕ푴푩 = −ퟓퟏퟐ. ퟓ … (ퟐ) 

  дтϦЮϸϝЛвЮϜ ЬϲϠ1,2 дϒ ϸϮж 

푴푨 = ퟏퟖ. ퟑ    , 푴푩 = −ퟑퟔ. ퟔ 

 

ϣЮϓЂв Ϣϼмϸ   

 дтϠвЮϜ ϼвϦЂвЮϜ ϾϚϝϮЯЮ-   иϼЊϝжК ϤъϝАК ϼтПϦЮ иϝϠϦжъϜ Йв- ϨыϪЮϜ амϾЛЮϜ ϣЧтϼА аϜϸ϶ϦЂϝϠм    :  

  аϾК АА϶в аЂϼ ϞЯАтсϚϝлжЮϜ РϝАЛжъϜ        . 

 

:ЬϲЮϜ 

 ϣϮϼϸЮϜ дв ϼϼЧв ϼтО ϾϚϝϮЮϜ пЮмцϜ   

푀 = −30 × 1.5 ×
1.5

2
= −33.75 kN. m     푀 = −50 × 1.5 = −75 푘푁. 푚 
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푞퐿

8
=

30 × 4

8
= 60         ,         

푃푎푏

퐿 
= 100 ×

1.5 × 3

4.5
= 100 푘푁. 푚 

сАЂмЮϜ ϸжЂвЯЮ ϣϪыϪЮϜ амϾЛЮϜ ϣЮϸϝЛв ФϠАж 퐵  

푀
퐿

퐼
+ 2푀

퐿

퐼
+

퐿

퐼
+ 푀

퐿

퐼
= −6(

퐴 푋

퐿 퐼
+

퐴 푋

퐿 퐼
) 

  퐴 =
2

3
× 60 × 4 = 160       퐴 =

1

2
× 4.5 × 100 = 225   

푀
(4)

2퐼
+ 2푀

4

2퐼
+

4.5

  퐼
+ 푀

4.5

 퐼
= −6 

160 × 2 

4 × 2퐼
+

225 × 2.5

4.5퐼
 

2(−33.75) + 13푀 + 4.5(−75) =   −990 

 13푀 = −ퟓퟖퟓ  → 푴푩 = −ퟒퟓ 풌푵. 풎 

 ЬткϝϮвЮϜ ϞϝЂϲ ϸЛϠ АА϶в пЯК ЬЊϲжТ ϤϝϲϦУЮϜ амϾК АА϶в Йв йЛвϮжм ϸжϝЂвЮϜ амϾК АА϶в аЂϼж
сϚϝлжЮϜ аϾЛЮϜ 

пЮмцϜ ϣϲϦУЮϜ РЊϦжв сТ аϾЛЮϜ 

푀 = 60 − 39.375 = 20.625: 

ϣтжϝϪЮϜ ϣϲϦУЮϜ сТ ϢϾЪϼвЮϜ ϣЮмвϲЮϜ ϸжК  аϾЛЮϜ 

푀 = 100 − 55 = 45                      
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  амϾК АА϶в сТ ϞЮϝЂЮϜ аϾЛЮϜ ϞϝЂϲ ϣтУтЪϢϾЪϼвЮϜ ϢмЧЮϜ ϸжК ϼϜϼвϦЂъϜ 

 푀 = 45 + 푦     ,    
푦

1.5
=

30

4.5
→ 푦 = 10 → 푀 = 45 + 10 = 55      
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 ϣЮϓЂв  

аϾК АА϶в аЂϼ ϞЯАт  РϝАЛжъϜ     :ЬЪІЮϜ сТ дтϠвЮϜ ϼϝАщЮ    

 

: ЬϲЮϜ 

  ϢϸЧЛЮϜ дϒ ϝвϠB  ϰϝтϾжыЮ ϣЯϠϝЦ ϼтОдЪвтТ   ϼϝАшϜ Ьϲ ЬЪІϠм ϣϪыϪЮϜ амϾЛЮϜ ϣЧтϼАϠ ϾϚϝϮЮϜ ЬϲЮ ϝвϝвϦ йϠϝІв  

 

  퐴 = 5 ×
120

2
= 300       퐴 =

7 + 3

2
× 160 = 800 

сАЂмЮϜ ϸжЂвЯЮ ϣϪыϪЮϜ амϾЛЮϜ ϣЮϸϝЛв ФϠАж 퐵                                  

푀
5

퐼
+ 2푀

5

퐼
+

7

2퐼
+ 0 = −6

300 × 7/3

5 × 퐼
+

800 × 3.5

7 × 2퐼
  

−200 + 17푀 = −2040   → 푴푩 = −ퟏퟎퟖ. ퟐ  푲풏. 풎 

 


