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C. ϸΚϸΚϸΚϸΚ(reaction)ǺǺǺǺ 
 
 ΋ঁᓉۓఉёҔԾҗᡏკکᓉΚѳᑽБำԄٰᕇள܌ჹᔈޑЍ০ϸΚǶ྽ϸΚ؃

рࡕǴఉӚᄒय़܌ჹᔈޑ୊Κک៻ંҭёᕇளǶӵკ 4-2(a)܌ҢǴҗ 
 

 0xF =∑  ⇒  1 cos 0AH P α− =  

 ⇒  1 cosAH P= α  
 

 0BM =∑  ⇒  ( )( ) ( ) 2
1 2sin / 2 0AR L P L a P L b qc− + − + − + =α  

⇒  
( )( ) ( ) 2

1 2sin
2A

P L a P L b qcR
L L L

− −
= + +

α
 

 
 0AM =∑  ⇒  ( )( ) ( ) ( )1 2sin / 2 0BR L P a P b qc L c− − − − =α  

    ⇒  
( )( ) ( ) ( )1 2sin / 2

B

P a P b qc L c
R

L L L
−

= + +
α

 

 
 ӕኬޑǴճҔᜪ՟ޑБԄёᕇளკ 4-2(b)کკ 4-2(c)ޑЍ০ϸΚǶ 
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4-3 Shear forces and bending moments 
 
 ఉڙѦၩޑբҔ࡭ߥࣁࡕѳᑽǴϣ೽཮ԖϣΚౢޑғǴ

ӕਔӢᔈԜϣΚǴᐉᄒय़΢Ψ཮ԖᔈΚౢޑғǶԶᔈΚ

ӝԋޑӝΚکӝΚંѸ໪฻ܭѦ೽ࡼޑуၩख़Ƕҭջ೭

٤ᔈΚޑӝԋ(stress resultant)Ѹ໪٬ԾҗᡏၲԋѳᑽǶ 
 
 ଷ೛ᄒय़ޑϣΚԖ୊Κ(V)ک៻ં(M)Ǵӵკ 4-8(b)܌ҢǴ
Ԝਔ၀ᄒय़܌ჹᔈޑ୊Κک៻ંёճҔԾҗᡏკکᓉΚ

ѳᑽБำԄᕇளǶ 
 
 
A. Sign convention 
 
 ఉޑ୊Κک៻ં҅ǵॄᄍٯǴӵკ 4-9 ύ҅୊ځҢǶ܌
Κ٬ϡન໩ਔ௽ᙯǴ҅៻ં٬΢ъ೽ᓸᕭǴΠъ೽՜஭Ƕ 
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 Ǻٯ
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(1) a small distance to the left of the midpoint 
of the beam. 

(2) a small distance to the right of the midpoint 
of the beam. 
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4-4 Relationships between loads, shear forces, and bending moments  
 ӧϩ݋ఉਔǴёڗఉ΢΋ঁ༾λϡન dxǴԜਔޑϡનё
ૈ཮ډڙϩթၩ಻ǵ໣ύၩ಻܈ΚଽޑբҔǴӵკ

4-16(a)ǵკ 4-16(b)کკ 4-16(c)܌ҢǶԜѦǴҗܭϡન dx
ӧკࡺλǴࡐ 4-16(a)ύޑ୊Κک៻ંቚໆΨёຎբคज़
λǴӢԜҔ dV ᆶ dM ҢǹԶკ߄ 4-16(b)کკ 4-16(c)ύ
Ӣࣁ໣ύၩख़کΚં܌Їठޑ୊Κک៻ંቚໆࣁԖज़

ॶǴࡺа V1Ϸ M1߄ҢǶ 

 Ѧуၩख़҅ޑǵॄဦۓကǺځύϩթၩख़ qک໣ύၩख़ P
Ǵӵკ҅ࣁက໩ਔଞۓ߾Ǵ៻ં҅ࣁကӛ΢ۓ 4-16(a)ǵ
კ 4-16(b)کკ 4-16(c)܌Ң 

 
A. ϩթॄၩϩթॄၩϩթॄၩϩթॄၩ 
 
 ϡનډڙϩթၩ಻ޑբҔǴӵკ 4-16(a)܌Ң 
 
җ 0yF =∑  ⇒  ( ) 0V qdx V dV+ − + =  

⇒  
dV q
dx

=  

 
๱ݮǺ୊Κޕёࡺ xືȐ҅ӛȑޑᡂϯ౗฻ܭϩթၩ಻மࡋ 

 

⇒ ᜐᑈϩٿ  
B B

A A
dV qdx=∫ ∫  

    ⇒  
B

B A A
V V qdx− = ∫   

  
аёள܌ AǵBٿᗺ໔ޑ୊Κৡ฻ܭ AǵBٿᗺ໔ϩթॄၩკय़ᑈǶॶளݙཀࢂޑǺ
྽ϩթ಻ၩ q රΠਔǴԜਔϩթ಻ၩޑय़ᑈॄࣁǴࡺᒿ๱ x ॶቚуǴ୊Κຫλǹ
ϸϐǴ྽ϩթ಻ၩ q ර΢ਔǴԜਔϩթ಻ၩޑय़ᑈ҅ࣁǴࡺᒿ๱ x ॶቚуǴ୊Κ
ຫεǶЪԜϦԄѝ፾Ҕӧค໣ύၩख़ࡼуޑ୔ࢤǶऩԖ໣ύၩख़բҔӧ AǵBٿᗺ
໔Ǵ߾΢ॊϦԄ٠ό፾ҔǶ 
     

җ 0M =∑  ⇒  ( ) 0
2
dxM qdx V dV dx M dM − + − + + + = 
 

 

ଷऩ۹ౣ༾λ໨ ⇒  
dM V
dx

=    

 
வ΢य़ё࣮рǺ៻ંޑᡂϯ౗฻ܭ୊ΚޑελǶԜϦԄ፾Ҕӧคၩख़բҔ܈໻ڙ

ϩթၩख़բҔǶ 
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ऩ຾΋؁ஒٿᜐᑈϩ ⇒  
B B

A A
dM Vdx=∫ ∫  

    ⇒  
B

B A A
M M Vdx− = ∫   

  
ёޕǺAǵB ܭΚંৡ฻ޑᗺ໔ٿ AǵB Ԗ໣ύၩख़ߡय़ᑈǶՠջޑᗺ໔୊Κკٿ
բҔӧ AǵBٿᗺ໔Ǵ߾΢ॊϦԄϝё፾ҔǹՠऩԖ໣ύΚંբҔӧ AǵBٿᗺ໔Ǵ
 ᇥܴȑࡕ΢ॊϦԄό፾ҔǶȐচӢϐ߾
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๱ݮελǶऩޑΚଽࣁᡂໆׯύځᡂǴׯޑаΚଽ཮೷ԋ៻ં܌ x ືҗѰԿѓ೯
ၸ໣ύ៻ંࡼуᗺਔǴ៻ંޑᡂϯໆࣁ࡞໣ύ៻ંޑελǶऩ໣ύ៻ંࣁ໩ਔଞǴ

 ៻ં཮෧ϿǶ߾଍ਔଞǴࣁ៻ં཮ቚуǹऩ໣ύ៻ં߾
 
 
4-5 Shear-force and bending-moment diagrams 
 
 Ǻٯ
Given : as shown in fig. 4-17(a) 
 
Find : draw 
 

(1) shear-force diagram (V-D). 
(2) bending-moment diagram (M-D). 

 
Sol: 
 

•  

V
M

V+V1

M+M1

dx

M0
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җ 0M =∑  ⇒  ( )0 1 1 0M M V V dx M M− − − + + + =  

ଷऩ۹ౣ༾λ໨ ⇒  1 0M M=  
๱ݮελǶऩޑΚଽࣁᡂໆׯύځᡂǴׯޑаΚଽ཮೷ԋ៻ં܌ x ືҗѰԿѓ೯
ၸ໣ύ៻ંࡼуᗺਔǴ៻ંޑᡂϯໆࣁ࡞໣ύ៻ંޑελǶऩ໣ύ៻ંࣁ໩ਔଞǴ

 ៻ં཮෧ϿǶ߾଍ਔଞǴࣁ៻ં཮ቚуǹऩ໣ύ៻ં߾
 
 
4-5 Shear-force and bending-moment diagrams 
 
 Ǻٯ
Given : as shown in fig. 4-17(a) 
 
Find : draw 
 

(1) shear-force diagram (V-D). 
(2) bending-moment diagram (M-D). 

 
Sol: 
 

P

BA

x
L

a b



P

BA

x
L

a b
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 Ǻٯ
 
Given : as shown in fig. 4-18(a) 
 
Find : draw 
 

(1) shear-force diagram (V-D). 
(2) bending-moment diagram (M-D). 

 
Sol: 
 
s

q

BA

x
L
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 Ǻٯ
 
Given : as shown in fig. 4-20(a) 
 
Find : draw 
 

(1) shear-force diagram(V-D). 
(2) bending-moment diagram(M-D). 

 
Sol: 

q

BA

x

L
a b c



q

BA

x

L
a b c



P1

B
A

x

L
a b

P2



M0 =12.0 kN·m
B

A

  = 8mL
2

C

q =1.0 kN/m

b =  
4m

  = 8mL
2


