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Answer TWO FULL Questions MASRK CO | RBT
Analyze the Frame show in fig 1. Using Stiffness matrix method. Draw BMD
and SFD
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Analyze the given frame shown in fig. by Stiffness matrix method.
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Solution
1. Analyze the given continuous beam using stiffness matrix method of analysis
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Steps
1. Fixed end moments
MFAB: -80
Mfba= 80
Mfbc=-37.5
Mfcb=37.5
2. [A][P], [P.]

a. [A] = unknown displacment matix = [gB]
c

[P]= moments acting in unit directions :[8]

Mpgy + Mppc -]: [80 —37.5

[PL]= joint moments = Mg 375

3. Stiffness matrix= to find the 65, 6,
a. Applying the unit rotation along the 1 co-ordinate directions
[A] = [K]* [P-PL]

For coordinate 1 =1
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ki1 ka1
kii= —4E[+—4EI: 2.33E1
4 3

ko= ?z 0.67EI

applying the unit rotation at co-ordinate 2

Ki> // kzz
Ki= 2?: 0.67EI
Ka= 4?: 1.33EI
—_ kll klZ
[k]_ [k21 k22]



j=e1 [233067)

0.67 1.33

11233 0.66]"
[K] _51[0.67 1.33

[A] = [K]* [P-PL]
[93]: 1 [2.33 0.66]* [0 — (80 —37.5)
6.1 el0.67 1.33 0 — (37.5)

[93]_ 1 [—11.89

0.1 Erl-22.36
0p=-11.89/El, 6,.= -22.36/EI

4. Slope deflection equation:

Mag = Mrag+ ?(29{*93- ?)

= -80+2E1/4(0-11.89/E1-0)= -85.94KN.M
Mga= Mrga+ ?(293+9A' ?)
= 80-+2E1/4(2/(-11.89/E1))= 68.11kN.m
Mec= Mesct 2(205+0.- 20
=-37.5+2E1/3(2*-11.89/E1-22.36/E1)= -68.16Kn.M
Mce= Mecs+ 20+~ 20)
= 37.5+2E1/3(2*-22.36/E1-11.89/E1)= -0.05kN.m

Problem 2: Analyze the given frame shown in fig. by Stiffness matrix method.
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Unknows = 3
1. Fixed end moment:
Mfbc=-40
Mfcb= 40

2. [ALP], [PL]



)
[A] = unknown displacment matix = [931
Oc

50
[P]= External forces =[ 0 l

0 0
[PL]= joint force(moments) :[MFBA + MFBC]: = [—40]
Mgcp + Mecp 40
3. Stiffness matrix= to find the &, 65, 6.,
Applying the unit rotation along the co-ordinate 1 ie, § = 1
<>

§=1 [ |
L2 3

12EI 12E1

k11— -——=1.68El

Ko1= - g -0.37EI

6E1

k31—-— -1.5 El

Applying the unit rotation along the co-ordinate 2, ie =

Kio= - %2 -0.37El

o
kao= 2EL42E= E| 4

Koz = ZE’— 0.5EI

QC:]'

Applying the unit rotation along the co-ordinate 3 3

6EI _

Ki3= - —=-1.5El

2EI

K23— —=0.5El

4E1 4-EI

K3s= — ; —3E|

1.68 -0.37 -15
-0.37 2 0.5
-15 0.5 3

k21 k22 k23
k31 k32 k33

kix  kiz ki3
= [ET]

[A] = [K]™ [P-P.]




1.68 —037 —15 -
= O 37
8§ = 35.68/EIl, 0 = 26.6/El ,0, = 0.1/EI
4. Substitute the above values in the slope deflection equation

Mag = Mrag+ ?(29{*93- #)
Mag=-0.3

Mga = Mrsa+t ?(@1"’293' ?)
Mga= 13.33

For Span BC, I=
Mgc = Mrac+ E(293"‘6’/312)/‘
Mgc= -13.33

Mce = Mecet —(60+26,- }af
Mcg= 53.33

For Span CD, I=
Mco = Meco +25(26+6,- =)
Mcp= -53.33

2EI

Mpbc = Mepc+ —(290"'9(:' —)
Mpc=-53.33



