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m−n×d + p+q
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> 0 :
= 0 :
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q=1

(a) 

(b) 
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(a) (b) 

q=0
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q = 1

m = 1� (n = 2)


p = 2� 
��� ��������	

m−n×d + p+q = 1−2×2+2+1
= 0 
����
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q = 1

m = 3� (n = 4) 
p = 4� 
���

��������	

m−n×d + p+q = 3−4×2+4+1
= 0 
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�� q = 0

m = 1� (n = 2) 
p = 3�


��� ��������	

m−n×d + p+q = 1−2×2+3+0
= 0 
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q=2

(a) (b) 
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q=4

(a) (b) 
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q = 2 
m = 3�

(n = 4) 
p = 3� 
���

��������	

m−n×d + p+q = 3−4×2+3+2
= 0 
����
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q = 4

m = 3� (n = 4) 
p = 4�


��� ��������	

m−n×d + p+q = 3−4×2+4+4
= 3 
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�� ©− ©
⎧⎨
⎩

∑X =−Nx−Pcosθ = 0 =⇒ Nx =−Pcosθ
∑Y = Qx−Psinθ = 0 =⇒ Qx = Psinθ
∑M = Mx +Psinθ(L1− x) = 0 =⇒ Mx =−Psinθ(L1− x)

�� �©− �©
⎧⎨
⎩

∑X =−Nx = 0 =⇒ Nx = 0
∑Y = Qx = 0 =⇒ Qx = 0
∑M = Mx = 0 =⇒ Mx = 0
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Mx ���
��

� 
x = 0� � 
x = L1� � 
x = L1 +L2�

� (x = 0) � (x = L1) � (x = L1 +L2)
(N) −Pcosθ −Pcosθ 
 � 0
 � 0

(Q) Psinθ Psinθ 0
(M) −PL1 sinθ 0 0
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sinP+ θ
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(c) M
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1 sinPL θ
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∑X = HA = 0 =⇒ HA = 0
∑M� = Pa+P(L−a)−VBL = 0 =⇒ VB = P (↑)
∑Y =VA +VB−P−P = 0 =⇒ VA = 2P−VB = P (↑)
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���
�� x
�

.�

�� (0≤ x≤ a)

⎧⎨
⎩

∑X = Nx +HA = 0 =⇒ Nx =−HA = 0
∑Y = VA−Qx = 0 =⇒ Qx =VA = P

∑M = VAx+Mx = 0 =⇒ Mx =−VAx =−Px

�. (a < x≤ L−a)

⎧⎨
⎩

∑X = HA +Nx = 0 =⇒ Nx =−HA = 0
∑Y = −Qx +VA−P = 0 =⇒ Qx =VA−P = 0

∑M = Mx +VAx−P(x−a) = 0 =⇒ Mx = P(x−a)−VAx =−Pa

.� (L−a < x≤ L)

⎧⎨
⎩

∑X = −Nx = 0 =⇒ Nx = 0
∑Y = Qx +VB = 0 =⇒ Qx =−VB =−P

∑M = Mx−VB(L− x) = 0 =⇒ Mx =VB(L− x) = P(L− x)

����


x = 0� 
x = L/2� 
x = L�

� (x = 0) (x = L/2) � (x = L)
(N) 0 0 0

(Q) P 0 −P
(M) 0 −Pa 0
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∑X = HA = 0 =⇒ HA = 0
∑M� = (wL)L

2 −VBL = 0 =⇒ VB = wL
2 (↑)

∑Y =VA +VB−P = 0 =⇒ VA = P−VB = wL
2 (↑)
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∑X = Nx +HA = 0 =⇒ Nx =−HA = 0
∑Y =VA−Qx−wx = 0 =⇒ Qx =VA−wx = w

2 (L−2x)

∑M =VAx− (wx) x
2 +Mx = 0 =⇒ Mx =−VAx+ wx2

2 = −wLx+wx2

2
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Mx ���
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x = 0� 
x = L/2� 
x = L�

� (x = 0) (x = L/2) � (x = L)
(N) 0 0 0

(Q) wL
2 0 −wL

2
(M) 0 −wL2

8 0
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(a) N

0

(b) Q
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∑X = HA = 0 =⇒ HA = 0
(b−2) : ∑M� = VA(L/2)− (wL/2)(L/4) = 0 =⇒ VA = wL/4 (↑)
(b−1) : ∑M. = VA(2L)+VCL− (wL)(3L/2) = 0 =⇒ VC = 3wL/2−2VA = wL (↑)

∑Y = VA +VC +VD−wL = 0 =⇒ VD = wL−VA−VC = wL−wL/4−wL =−wL/4 (↓)

����

��� �� �.

�� �. �

�� (0≤ x≤ L)

⎧⎨
⎩

∑X = Nx +HA = 0 =⇒ Nx = HA = 0
∑Y = VA−wx−Qx = 0 =⇒ Qx =VA−wx = wL

4 −wx

∑M = VAx−wx(x/2)+Mx = 0 =⇒ Mx =−VAx+wx2/2 =−wLx
4 + wx2

2

�. (L < x≤ 2L)

⎧⎨
⎩

∑X = −Nx = 0 =⇒ Nx = 0
∑Y = Qx +VD = 0 =⇒ Qx =−VD = wL

4

∑M = Mx−VD(2L− x) = 0 =⇒ Mx =VD(2L− x) =−wL2

2 + wL
4 x
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dMx

dx
=−wL

4
+wx = 0 =⇒ x =

L
4
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� 
x = 0� 
x = L/4� � 
x = L/2� � 
x = L� . 
x = 2L�

� (x = 0) (x = L/4) � (x = L/2)
(N) 0 0 0

(Q) wL
4 0 −wL

4
(M) 0 −wL2

32 0

� (x = L) . (x = 2L)
(N) 0 0

(Q) − 3wL
4

wL
4

wL
4

(M) wL2

4 − wL2

4 0
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dx

Nx+dx

Q
x+dx

Mx+dx

w(x)

Nx

Q
x

Mx
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��� *x

∑Y = Qx−w(x)*x−Qx+*x = 0

=⇒ w(x) =−Qx+*x−Qx

*x
=−*Q

*x
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n
n+1

M =−Mx +Mx+*x−w(x)*x2/2+Qx*x = 0

=⇒ Qx =−Mx+*x−Mx

*x
+w(x)*x/2 =−*M

*x

�����

*x w(x)*x/2

n
n+1

w(x) =
*2M
*x2 
����

−1 0 1
0 1 2
1 2 3
2 3 4
n n+1 n+2
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∑X = HA +P = 0 =⇒ HA =−P (←)

∑M� = P(L/2)−VD(2L) = 0 =⇒ VD = P/4 (↑)
∑Y = VA +VD = 0 =⇒ VA =−VD =−P/4 (↓)
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�� �� �6 6�
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���

�6 (0≤ x1 ≤ L/2)

⎧⎨
⎩

∑Y = Nx +VA = 0 =⇒ Nx =−VA = P/4
∑X = Qx +HA = 0 =⇒ Qx =−HA = P

∑M = Mx1 −HAx1 = 0 =⇒ Mx = HAx1 =−Px1

6� (L/2 < x1 ≤ L)

⎧⎨
⎩

∑Y = −Nx +VD = 0 =⇒ Nx =VD = P/4
∑X = −Qx = 0 =⇒ Qx = 0

∑M = Mx−VD(2L) = 0 =⇒ Mx =VD(2L) = PL/2

�� (0≤ x2 ≤ 2L)

⎧⎨
⎩

∑X = −Nx = 0 =⇒ Nx = 0
∑Y = Qx +VD = 0 =⇒ Qx =−VD =−P/4

∑M = Mx−VDx2 = 0 =⇒ Mx =VDx2 = Px2/4

�. (0≤ x3 ≤ L)

⎧⎨
⎩

∑Y = Nx +VD = 0 =⇒ Nx =−VD =−P/4
∑X = Qx = 0 =⇒ Qx = 0

∑M = Mx = 0 =⇒ Mx = 0
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