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APPENDIX D

Shear, Moment, and Deflection
Equations for Beams

Appendix D-1 Shear, Moment, and Deflection Equations for Cantilever Beams

Slope at Deflection 6
Free End Maximum Deflection at Any Point x
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2. Concentrated load at any point 0= 2Bl Omax = @(3L —a) For0 = x = a
P

2
a b — PL —_

—Pa ( £ * l i o 6EI(3a X)

A\ 4

n 1\\ 8max Fora = x = L:

3

V=p 0= P—a2(3x —a)
14 N OFEI
0
0
M \/
© M=-Pa
w3 wL? wx?2
3. Uniform load =— Sax = —— 5= 2+ 6L% — 4Lx
norm foa 6EI max = gy 2aE1 " )
L
wi? (7] L i
> T
+ li V=wL
v
0
0
M
M = -wL?/2
ML M,L? Myx?
4. Moment load at free end 0 =— max = = =
EI 2E1 2FEI

m,! — i l
A ;
b \x ] \+\ Srmax




7:51 PM Page 851

7/20/11

bapp04 . gxd

o
=
851

2
| 7
y
1 AN
19t I4¥8¢ 14v¢
Amk. + NS N - mwNv o .
XM SIMS JIm peoy wojiu) ¢
0o w
N "
0 A
Tad
7
ITTEN6 T — T
4 — Dad i y“
(q- x dﬁﬁo [0 < 1479 l—q L9
T Tt e !
xqd . € _ 1y @4 — ¢Dad d
W =Xx=(Iog A - Ipud Y[ Iy jutod Aue je peo[ PAJBRNUADUO)) ‘T
0o n
v/1d *
2ld- B
0 A
e "
W >z
\ / 4<Q
¥ \IdCl 148y z X
e I 7 _ Q
715 ) d ¢1d 91 !
YT =X = (Iog 11U 1Y d PeO[ I9)UdD PAeNUDUO)) ']
X juIod Auy je @ uonddPFaq Xellg ‘gonddpa(q 0 ‘spuy e ddo[S

WINWIXEA

S

swvag parioddng Ljdung 1of suoypnby uonardpfaoq puv ‘uawop “mayg g-qf xipuaddy



7:51 PM Page 852

7/20/11

bapp04 . gxd

n
149 149 14¢ -
(2 X€ + V) — @+ 70— =" — _
¢ 7 W @€ + D)W o n
g = x = (log peo[ IV
1499 Id¢
@y o
W =x = (Iog 1oddns y3u 1y
149
Oy
10ddns 1391 1y
1149 icts 1149
GTIT + 19 — PE + %) P T + 7€ — ;PO o (;r€ — Ndﬂ
=X = (Iog peol IV 10ddns y3u 1y
Y <}
NE 71 Og
peo[ IV . ,
149 o W
@re + 179 — 10 yy
W— 7 - lel
oddns 151 1y ow | ‘w v
110ddns ueomiaq peoj JUAWOIN °G
4d— .
149 Id¢ 149
(79T + 2(4 + 109 — 21— = @+ 10—
¢ e d 1,9d ¢ ad o n
g =2 =(log peol 1Y E?T_ _
0 A
1499 1€
@ =9 7 d +
xXqd qrd \e’ T&i |
W =X = (log 110ddns y3u 1y ” L I
149 2 i «Alx|+
avd ﬁ_ = :h
_ 1 ad
:10ddns 191 1y
peo[ SunyioaQ y
x jurod Auy je @ uonddPIq XeWlg ‘gonddpaq 0 ‘spuy e adors

WINWIXeJA

52

(ponunuod) z-q xipuaddy *



bapp04.gxd 7/20/11 7:51 PM Page 853

—o—

Appendix D m Shear, Moment, and Deflection Equations for Beams 853

Appendix D-3 Shear, Moment, and Deflection Equations for Beams with Fixed Ends

Deflection 6 at
Any Point x

Deflection 6

1. Concentrated center load At center: For0 = x = L/2:
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L - = - — 4y
~ P L W X 192FT 48EI
oA e e l G 2
8 \x“ T 15" 8
P 3 P
2 2
P
+ ,7 2
vV 0
I
B PL 2
+ 8
M 0
R N
- £ )
2. Concentrated load at any point At load: For0 = x = a:
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3. Uniform load At center: ForO = x = L:
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