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Slope-Deflection for Beams and Frames
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SIope-Deerction Method for Beams and Frames
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* Analysis of Frames with Sidesway.
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Structural Mechanics (2)

Member with One End Hinged [Zj/

Slope Deflection Equations:

2E]
MAB - T(ZHA + 93 - 31/)) + FEMAB

2E]
MBA - O - T(HA + 203 - Slp) + FEMBA

g, =243 L FEM

Modified Slope Deflection Equations:

3El FEMp ,
Myp = T(QA — ) + (FEMyp — > )

MBA:O
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Modified Slope Deflection Equations:

Mhr
5 )

3EI FE
M,y = T (9,. - 1/’) + (FEMrh -

Mhr=0

r: rigidly connected end
h: hinged end
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Ex.1: Determine the member end moments and reactions

Dy

= 60 kN doola
S 15 kN/m ! ool
- QA — QD — 0
&A =0 c
HB:'tO IHC:'tO 10 m 5m ! 5m
- ! 21
ETf Since the end supports A and D of the beam are simple E;ggg(?g% i
“ supports at which no external moment is applied, the
moments at the end A of member AB and at the end D of v
member BD must be zero. (This can easily be verified by 4 Myp=0 B ) Mpp=0
= D
considering moment equilibrium of the free bodies of g) (:g M B
joints A and D shown in figure. Thus the end A of member
) AB and the end D of member BD can be considered to be
£ hinged ends, and the modified slope-deflection equations
S can be used for these members. 3EI FEM,
2 MrhzT(er_¢)+(FEMrh_ 2 )
:ff Mhr == 0
https://manara.edu.sy/ Slide 4


https://manara.edu.sy/

16/07/2024

B. Haidar

Structural Mechanics (2)

Ex.1: Determine the member end moments and reactions [:A
deal ~

97.5 127.5
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B' s 2, 1B T

52.5 97.5 t 127.5 82.5
B,=1225
60 kN
15 KN/m 1
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52.5kN 225 kN 82.5 kN
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Ex.2: Determine the member end moments and reactions for the continuous beam shown in figure P::\‘
due to the uniformly distributed load and due to the support settlements of 15 mm at B, 36 mm at

doal ~
C,and 18 mm at D. 8)Loll
32 kN/m O)lioJl
Sm | Sm i 5m—-|
E=200GPa I=1705x 106mm4
Degrees of freedom: Chord rotations:
A B C D
GB &HC \\\"‘\)—y@ﬁ l]Smm 1 8mm
B’\ﬁ_\“- Ve 36 mm ey
S~~~ =" ")V
Cf
Wap = ——— = —0.003
R ED T @ .-
B C
0.036 — 0.015
L #Msc =~ Mep Ype = ¢ : ) _ _0.0042
(0.036 — 0.018)
Wep = - ~ 0.0036
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Ex.2: Determine the member end moments and reactions for the continuous beam shown in figure

v

3 due to the uniformly distributed load and due to the support settlements of 15 mm at B, 36 mm at
S C, and 18 mm at D. gl
E ’ 0)lioall
3 32 kN/m
ks E=200GPa I=1705x 106mm*
2
d 167.1
165. 52 *27 16 803.84 10710810 5384
32 kN/m 32 kN/m 32 kN/m
oh (T )b (T
A B} 42'% 71 423 71T ¢ | € D4
5.52 165.52 T 327.16 16716 l 81.6 241.6
S B, = 492.68 Cy= 248.76
2
g 32kN/m |
[V}
: I I riiTl,
©
S
g T l T
5.52kN 492.68 kKN 248.76 kN 241.6 kKN
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Ex.3: For the next frame under the given loads, by the slope-deflection method, calculate the P/_f\l

reactions, and draw the bending moment, shear force & normal force diagrams. El is constant.
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2KkN/m it A
A B A
=
10kN
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. oam. =
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Ex.4: For the next frame under the given loads, by the slope- PA‘\?

deflection method, calculate the reactions. dool A
Oytiall

50 kN/m

ot vy
zim I=600 % 10°mm* D|| I=600 > 10°mm®

:"': -JE }{ e

- 200kN~|2 s E

2m N = =

| A Bl ™
F G m 6m
E =200 GPa
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