Y

oL
S ojliali
Structural Mechanics (2)
Lecture No-05
Part-01
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Displacement Method for Beams and Frames

[

<
o
g or Slope-Deflection Method dola
Displacement Method for Beams and Frames (Slope — Deflection Method)
S
o
* Analysis of Frames with Sidesway.
=
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Ex.3: For the next frame under the given loads, by the slope-deflection method, calculate the

[

§ reactions, and draw the bending moment, shear force & normal force diagrams. El is constant.
g deol
= _ 8yliall
okN/m 4) End moments:
A B A
S
10kN | 5) End shears:
-
5 £
; c °
“ FBmﬂ T
Solution
1) 1 DKI. The unknown is 6;.
2) Slope-Deflection Equations:
:
¢ 3) Equilibrium Equation:
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B. Haidar

Structural Mechanics (2)

Homework-01

Pr-01: Determine the reactions and draw the shear and bending moment diagrams

for the beam shown using slope deflection method.

75 kN/m
50 kN/m
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EI = constant
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g Homework-01
g deol
3 ojliali
Pr-02: Using slope deflection method, determine the member end moments and the reactions for
the beam shown due to the external loading and a settlement of 8 mm at support B, then draw the
shear and bending moment diagrams.
z 75 KN/m
137.5kN/m 1111111
. EEREEEREERERER
=B
g ~—— 3m ! 3m [ 4 m
£ E =200 GPa =213 (10% mm?
s
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Homework-01 PA

teos
3 o)liodi
Pr-03: Determine the member end moments and the reactions for the frame shown
using slope deflection method.
£ 18 kN/m
o C
ey
/ POy
100 kN-m
5m
ET = constant
= 4 E =200 GPa
) I=1350 X 10° mm*
L me e sm
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B. Haidar

Structural Mechanics (2)

Displacement Method for Beams and Frames PAV
or Slope-Deflection Method doola

Displacement Method for Beams and Frames (Slope — Deflection Method)
* Basic Concept of the Slope-Deflection Method and Slope-Deflection Equations.
* Analysis of Continuous Beams.
* Analysis of Frames without Sidesway.

* Analysis of Frames with Sidesway.
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5 Beam Displacements
< . :
s A Deflection §)Li_all
u Axial displacement
0 < 1,sinf = 0,cosf = 1
tany = siny = A/L
5 Y K 1,siny = P,cosy = 1
:
2
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Analysis of Frames with Sidesway [ZV
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= (a) Frame without Sidesway " L/ Axis of
vy -1 symmetry
N =2]-[2(f+h)+r+m] \ |
g J: Number of joints f: Number of fixed supports |
E h: Number of hinged supports
2 EI = constant
S r: Number of roller supports
b} . . . . (c) Symmetric Frame Subjected to Symmetric
m: Number of effective inextensible members Loading — No Sidesway
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B. Haidar

Structural Mechanics (2)

Analysis of Frames with Sidesway

w
y 4 4 Y
6c 6p
Yo —
L

EI = constant

3 kinematic unknowns

0,05 & A.

M, ZEI
T
v = 2E!

5

O +%)+ FEM ..

29 +3—Aj+ FEM_,

v

deol ~
0)lioall
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B. Haidar

Structural Mechanics (2)

Analysis of Frames with Sidesway PA

Mep +Mp =0 (D) e e
+ = € D oyiot
CA CD . @_J)MCD (’
M DB +M DC — 0 (2) g Mppg
P — SAC - SBD =0
1+ Y M =0 ITTITTTI Wi, i,
M. =S, .(h)+P(h/2)+M_. =0 | % 1
M, +M.. P o -
g —_"AC CA 4 , P—| |
AC h 2 | h
2
T4 Z M SD =0 |4 B

- Af B| “
Sac~ Spp~} ~—Suc - ~—Sgp
M M
M BD SBD (h) +M DB — 0 \1/ e \1/ o \PMAC \1'/MBD

SBD _ M sp T M DB
M,.+M CE +M,, +M_, =ph/2 (3) (1), (2) & (3) three equations with three

unknowns 6,6, & 4.
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Ex.1: Determine the member end moments and reactions for the

Y

§ frame shown using slope-deflection method dool A
S 40 kN 0)liadl
i B C | l | | D o A A TP T a—————
C|'_—‘|C’ DHD,

: i ) ’/,”’ﬁ\

| . ///D\{__e-—\’/ ;) Degrees of freedom:

; N ll / ;-»///l
“ 7m , II ! W hY
§ ”1 Vac BD 4 QAzo&QBzo
© B .L..;/ /fl
T - I i/ O +0,0p+0,A+0
® ‘ I —‘LE

A /
—3m 4m—rof Al Chord rotations:
EI( '_') (;onstant (b) Qualitative Deflected Shape of the Frame A A
Fixed-End Moments: Yac = — - Yo = - 5
8 A
g FEMAC=FEMCA=FEMDB=FEMBD=O lljBD:—g
E 40(3)(4)>
2 FEM.p = 72 =39.2kN.m v or + 39.2kN.m
40(3)%(4)
& FEMp, = — )2 =294 kN.m ~ or — 294 kN.m
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Ex.1: Determine the member end moments and reactions for the

[

<
S frame shown using slope-deflection method dool A
2 oyl_al
Slope Deflection Equations: B
40 kN

e
.g

7m
- { 3m 4dm
TN’; EI = constant
'§ (a) Frame
2
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Ex.1: Determine the member end moments and reactions for the PAV

g frame shown using slope-deflection method dools
g slop
40lkN 0jlioJi
C D . . ) AL AT
__Mcﬁ:_"SCA Mnﬁg—*SDB B Joint Displacements:
Sm
T7m
B
Y Sep T —
\-T/‘MBD BD
y A \T/MBD

Sac " S,
\t/MAC \?/
Mac
(c) Free-Body Diagram of the Entire Frame (d) Free-Body Diagrams of Columns AC and BD

Equilibrium Equations:

Structural Mechanics (2)
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3 Homework
g Pr-01: For the next frame under the given loads, by the slope-deflection method, calculate the 6)lial
- reactions, and draw the bending moment, shear force & normal force diagrams.
£
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3 Homework
g . . daola
< Pr-02: For the next frame under the given loads, by the slope-deflection method, calculate the 8LiaJl
- reactions, and draw the bending moment, shear force & normal force diagrams. e
50 kN/m
—— 125 kKN— ,.5 C
B
5
T
o
4 m

S
=
£ A
(]
s
: \
g | 3m
2
? ET = constant

https://manara.edu.sy/ Slide 26


https://manara.edu.sy/

14/04/2024

B. Haidar

Structural Mechanics (2)

Homework Pﬂ

deol o
Pr-03: For the next frame under the given loads, by the slope-deflection method, calculate the 6)Lial
reactions, and draw the bending moment, shear force & normal force diagrams. (El=const.) T

)
Lr_w?{.
2m
=L H”fm
Wﬁ% d?'-'-
B0 kN
2
A
APrrT s Lemn =
ﬂ-’ 14
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