SRI VI DYA COLLEGE OF ENG NEERI NG AND TECHNOLOGY COURSE FI LE ( QUESTI ON BANK)

QUESTION BANK

DEPARTMENT: CIVIL SEMESTER: V
SUBJECT CODE / Name: CE 2302 / STRUCTURAL ANALYSIS-I

Unit 4 — SLOPE DEFLECTION METHOD
PART - A (2 marks)
1. What are the assumptions made in slope-deflection method?
(AUC Apr/May 2012, Nov/Dec 2013)
i) Between each pair of the supports the beam section is constant.
i) The joint in structure may rotate or deflect as a whole, but the angles between the
members meeting at that joint remain the same.
2. What is the limitation of slope-deflection equations applied in structural analysis?
(AUC Apr/May 2012)
i) Itis not easy to account for varying member sections.
i) 1t becomes very cumbersome when the unknown displacements are large in number.
3. Mention the causes for sway in portal frames. (AUC Nov/Dec 2012, May/June 2014)
Because of sway, there will be rotations in the vertical members of a frame. This causes
moments in the vertical members. To account for this, besides the equilibrium, one more
equation namely shear equation connecting the joint-moments is used.
4. Explain the use of slope deflection method. (AUC Nov/Dec 2012)
i) It can be used to analyze statically determinate and indeterminate beams and frames.
i) Inthis method it is assumed that all deformations are due to bending only.
iii) In other words deformations due to axial forces are neglected.
iv) The slope-deflection equations are not that lengthy in comparison.
5. Compute the rotation at middle support of a two equal span continuous beam fixed at the
ends and carrying UDL of 10 kN/m over the entire beam span 5 m. Take El = 60000 kNm?.
(AUC Apr/May 2011)
Bs = 0.00155 mm and
Oc = 0.0062 mm
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SRI VI DYA COLLEGE OF ENG NEERI NG AND TECHNOLOGY COURSE FI LE ( QUESTI ON BANK)

6. Write down the slope deflection equation for a beam AB fixed at A and B subjected to a
settlement & at B. (AUC Apr/May 2011, May/June 2014)

Mg = MFAB+£(28A+ 95 +3_5.)
L L

Mg, = M__, +_2El (e“ 209, +36 )
L L

7. Mention two assumptions made in slope deflection method. (AUC Nov/Dec 2010)
i) Between each pair of the supports of the beam is constant.
i) The joint in a structure may rotate or deflect as a whole, but the angles between the
members meeting at that joint remain the same.
8. Write down the fundamental equation of slope deflection method. (AUC Nov/Dec 2010, 2013)

Mg = Mg+ 2EL (29A+ Oq +3—5)
L L

Mgy = M, +2El (e“ 20, 4+ 356 )
L L

9. How many slope deflection equations are available for a two span continuous beam?
There will be 4 Nos. of slope deflection equations, two for each span.
10. What is the moment at a hinged end of a simple beam?
Moment at the hinged ends of a simple beam is zero.
11. What are the guantities in terms of which the unknown moments are expressed in slope
deflection method?
In slope-deflection method, unknown moments are expressed in terms of
(i) Slopes (6) and
(i) Deflections (A)
12. The beam shown in figure is to be analyzed by slope deflection method. What are the
unknowns and to determine them, what are the conditions used?

A B Cc
o A

Unknowns are A, 6B and Oc
Equilibrium equations used:

(i) MaB=0
(i) MBA+ MBC =0
(ii) McB =0
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SRI VI DYA COLLEGE OF ENG NEERI NG AND TECHNOLOGY COURSE FI LE ( QUESTI ON BANK)

13. Mention any three reasons due to which sway may occur in portal frames.

Sway in portal frames may occur due to
i) Unsymmetry in geometry of the frame
i) Unsymmetry in loading or
iii) Settlement of one end of a frame.
14. Write down the general slope deflection equations and state what each term represents.

Mg = Mg+ 2El (29A+ %q +3—5-)
L L

Mgy = My, +2EL (9A+ 204 +3—5-)
L L

Where, MAB, MBA = fixed end moments at A and B due to given loading.
B4, s = slopes at A and B.
A = Sinking of support A with respect to B.
15. A rigid frame is having totally 10 joints including support joints. Out of slope deflection and
moment distribution methods, which method would you prefer for analysis? Why?
Moment distribution method is preferable.

If we use slope-deflection method, there would be 10 (or more) unknown displacements
and an equal number of equilibrium equations. In addition, there would be 2 unknown support
moments per span and the same number of slope-deflection equations. Solving them is difficult.

PART — B (16 marks)
1. Analyze the continuous beam ABC shown in figure by slope deflection method and sketch
the bending moment diagram. Take El = constant. (AUC Apr/May 2012)
1 kN/m 3kN/m

N R 2P
T T

Fig.

Solution:

- i %
Mg = S | & PSS 3 KNm
12
2
MFBA — w‘lz = I x [6) - 2 KNmM .
12 |12
Mege = .wi® = 3”‘(4)1
12 - - N - = 'Zf' ,ENI"I'J
M cs wi® 3 x)”
Iz = 4 kKNm
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S-t_’e;’az ! SL_’O_PE DEFLECTION EQUATION ».
Heve ‘9)a -0 (f;-xea' end) s d=0
Unknown e
9’8; @.C .

MAB = MFAB = 2ir [2&'A +&B+§ij
L

= =3 2EE (8g)

b
Mps = -2 +0-33ET Bg -0
Mgy = Meaa 4_25/(_1‘[9“ +208+§7§'_J
= 3 -+ 2ET 26
2R /453
= 3+4EI@—B
6
Mgy = 3 +O-67EI&B > @
Mpe = Mgy, + 2EZ [208+&,_+3<S’j
L 1
= g BEE [2& + e
4 - <]
= -4 + 4 ET @
-\B -+ ‘2EI0¢
4 4
™M = w .
BC 4’ +EZ-&B ‘f‘O.5Ez~&C _‘@
M -
@ = MFC8+£E[QB+20‘+33‘
s L
= 2ET @
+ E
4+ "% . 4Eze,
4
Mg =

4 + O5ELs, + Ez 6, )

Step 3: Joint Equilibrium Equations .-

—_—

Mgp + Mge =0 +'©

MCB

=10 —>@

> My +My, =0

3+ 0.67ET 85 — 4 +EIOg + 0.5FT A, =0

IL67EI6p + O-5E76, = | —F

COURSE FI LE ( QUESTI ON BANK)
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@» MCB = O
4+ D‘SEI&B +IEI@‘ - o

0.55103 + Ez®, = =gy

By $olvin? @ $¥E we 5et

COURSE FI LE ( QUESTI ON BANK)

‘93 = 2-1)
ET
8 - -5.0¢
ET
Step 4 : Final Moments ..
M LIS 2.
AB = -3 '+0-83F7/2 ) = -2.304 ENm
Er '
Mgg = 3+ 06751(2 U b4l kN
Mpe = -4 +FZ(20 )+ 0 sez(-5-0 >.06) = - 442
Meg = 4 + O5EI 2”)+EI( -
= - 0-005 Kvm
2.304 KN 442 KN-m
G ) 0
A B <
Steg 5 Bendin? Moment diagram -
Foy span Ap
wJZ 2
— = : x(6) = 4.5 KN.m
8 8
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2. Analyze the portal frame ABCD shown in figure by slope deflection method and draw the

bending moment diagram. Take El = constant. (AUC Apr/May 2012)
15 kN/m
s £
5 m ¢
4 m 4 m
A D
Fig.
Solution:
<4 ep - Fined fr_l-‘-f Mo yexrt
Mepg Mrag Fen = MiEp, C
Mepe = —wlId?> _ _ 15 x(5) .
—_— - - = — 2).25 kalmy
2 e
8] o _ e s -
f . > X5 .
- I'f_,,-} = 325 From
2 ey
Step 2 : Siepe peflection Fgualion
M) AR = r\"'IJ-_ AR + ‘-)_ J}t.‘l (.7 53” + Z{:R \}

= 0 + 2ET (0.
P

= -5 ET 8

i
- FT &g
Mee = Mg, + 2EL [(o0p, + ©.)
1
= - 3L25 + 4EI8g 2ET
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MCE - MF(B . ‘?:.E_l_. ( ':QE' F{_‘QQC)
A
— 225 + ?F_?{‘QB > 4‘.5}_(":(_
5 5
= 2.2 + Eo.4ETOg + O-8FET &
Mep = Mg + 26T (5?‘(;( + 8p)
A
- O + L EId
2
- ET e,
M‘DC . M3

Fpe T QETI (@ t268p)

- O + 2ET8,
.
- 0-5SEI &,

Step 3 . Fq,ur'fib‘rfum Ec;l/l_.i_if___;ir_p; "
Mgpn +Mp, =0© — (D
Mep +Mep = 0O - @

0= ET®p -312S +0-8ELGp+ OWET O =0
BET ©p + 0-4EI6 = 3125 —(

©=> 21.25 1 0.4ET8g +0-8ETO, + ETO =0

. — (&
G'!ffif;s 4+ WREL &, = - 21-25 7

By Soﬁvfr—)ﬁ‘ @ 3‘@,

_ .32
Bp = 22>
ET
‘gc - - 22.-32
ET
Step 4 . Fimal Moments -
22.32
Marg = 0.5 ET ( )
AR = o

= )b kw e

COURSE FI LE ( QUESTI ON BANK)
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Mpg = EI ( 22-32

ET

22.32 .'(Nm

o = B r/22-32 ) + O-4EL (--_3?_2-%2
Be = -3(-.?6+CSE;(' 23 -
— _'22-22 ENm
Mg = 326 404 E'T(?_-“'-*'_’) + c-xf_r{—ié-f
i FI 73
= 22-32 ENw |
Mep = FEI (- ?—zq-;_) C mzo ke
. =
Mpe = C—-‘J_EI(" 22'31) — 116 KN
FT
;}2'31 C ) :]_2,.32
(N2 k78
A D
A M:-;g
116
22-%2

22-Fz2

COURSE FI LE ( QUESTI ON BANK)
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3. A continuous beam ABC consists of spans AB and BC of 5 m length in each. Both ends of
the beam are fixed. The span AB carries a point load of 15 kN at its middle point. The span
BC carries a point load of 25 kN at its middle point. Find the moments and reactions at the
supports. Assume the beam is of uniform section. Use slope deflection method.

(AUC Nov/Dec 2012, 2013)
Solution:

15 kep 25 EN

Fsm lzﬁmB}Sr;l:-,ﬁmE

Step 1: Fixed Ewnd Moment :

SRR 1 |
Meag = —8—-:—'5’<5:_937k~m
53
%)
Fea = Wl _ /3 x5 =Y S
8
8
MEse = S = WSREXS 15.62 ENmD
8 g - . ’
MFCB - wl = 25 x 5 - 15 .62 KNm_
8 g
Step 2 : SLOPE DEFLECTION EQuATions : (63)
- 2ET
MQB — MFAB -+ 7 [2&A -+ &B + 38 ]

= -9.37 + 2EZ 8y

=
Mpg = —9.37 4+ O-4ET By — D
Mgy = Mpg, + 21:=Lz- [GA +2&B+3f]
= 9.37 + 4ETZ &
5
MBA: Q°37+O-8 EI@B _9@
MBC = Mgge *+ 2ET [-2‘93 + &, +_.'?ij
A L
T —-15.62 4+ 4FET8pg
]
Mpp: = =15.62 + 0-8EL 8y -5
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M,y _
R Mg F2ET [op s .30
4 i
= 15.62 + 252&_5
e ——
5
M = =

15.62 + 0-4 ET &g - ®

Joint Eq,vuib'brium Eq:uaﬁon_q:

Mga + Mg,

0o — 6

987 +0-8 ET g +(-15.62) + @8ETE, =,

-6 EZ g - 6.25 =
I-éEr&B = é-25
i T ol
&B - 3'9’
ET
Step 4 : Fival Morments .
Mpg = -9.37 + 0.4 Ex/ 3-9)
(?r = P78 BN
%)
BA = qg. > .
37 + oser[sql) = /2.5 kvm
Exr ’
Mpe = = 1562 4 0-8Er(ﬂ - —12.-5 kNm
ET - ’
Mep = 15.62 + 0.4 Er(3"?’
T - /‘7.)9kNTY).
7-8/ENM [2:5 KNm
\|7.18KNm
. 2.
B ‘/C
Step 5 :

S hear @CQ a_rld B_Gna’in? Morment :
Shear fore :

For sPar) AB,

Zv= o

—_—

I
RA +RB, - !5

15 EN
7-8) kvm 12:5 Knpy

i U) A 2:5m

25m 1B
Ra

RB:

COURSE FI LE ( QUESTI ON BANK)
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SRI VI DYA COLLEGE OF ENG NEERI NG AND TECHNOLOGY COURSE FI LE ( QUESTI ON BANK)

Taking wmoment at A,
-EB'Xs + /2.5 +(/5X2-S)—7'8, =0
_5?5, + 22-)9 = o

EBp = 444)5)\)

(D= Ra + 4-44 =15
LEA = lo-56kn]

For span BC,

_ SENT 25 kN
L8 ”C ] QIT-JE-WW
EB; +2c =I5 _ (ll) B’T 2-5m E-SMT
Re, R.

'Talciﬂg morment at R
~Po X5 + 1718 +(zsx2.5) —l2.5 = ¢
~5Re + 6718 -o
Bc = ;3-44@
03 = FB; = 156 k|

sheay fovece diagvam .
—_— ——— = 3

11-56 N

lo.-5 6 EN

A B

444 KN

(3 42 JeN
Beg_j_d,v‘_Qg MQ_rpr’_e_L_)t diag'ram:

For Span AB = wl _ ;5x5
—_— = = [8-75 kn-m
4 4
For Span Be = wl
P — = T2EE _ wi.55 BNy
4 2 '
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SRl VI DYA COLLEGE OF ENG NEERI NG AND TECHNOLOGY

COURSE FI LE ( QUESTI ON BANK)

4. Analyse the portal frame shown in figure by slope deflection method.

(AUC Nov/Dec 2012, 2013)

12 kM
B 2m \I/ 2m
am
4 m
T
A El = Constant
D
rr
Solution:

Step |1 Fixed End Mgment :-
Meae = Meap = Meep = MEpe =0
Mppe = -wl 12Xk e

g g B
MErp — e d — 12 x4 & ks,
E s
Step 2+ Slope deflection Eguation .
~ 2FT )
m?:\-';)_ mr-"}B "f"._./{— (:}gﬂ*t{B)
©c 4+ Z2EIfSE
3
Fan TR S 'E_I-{FB
N .
BB = Mep, 4 2Es {&n+285)
- [ + 2ET (2 GB)
3 -
= |-23 FT &g
Mae = MEge 7 9"51. (/QFB*‘C{.D
— _ E -+ XJ_EIQE 4 }'E—?- l[gt
Lo &
= — & 4 ET@;_:, “+ 0.5 f.fﬁ"c_
M{'B = 6 + ?E?_{gg g:,.f.'?'&';_
4 A

& + 05 EIfg + ET 8,
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ET
Mep = Meep + ?_L_. (26c1Ep)

= o {«‘Er'gf
4

= ET &,
Mpe = Mpp # ﬁ—?ir (Bt 28p)
— o + 2EIda,
>

Step 3 [r}g;@i;f.fm Eguations: -

Mppn 4+ Mg, = © — (T
Miee +Mip = & — &
O = 1zaEr 08 - b + ET O, +0-5FT8: =0
2-23 FEL Bg + 0-SET R, = & — 3
& = & 4 0s5Fres + Fr e, +Ere. -4
OSELT g +20FT £, — _ ¢4 - &
B _aolw‘r:}cjr @ vy £ we g{f‘?ff
Op = 34
E
m, = —2.85
Er
Step 4 + Final Moments ;-
Mpg = O-LI1EL8g = G.BTEIK% = 2:24kNm
ME,H - |+ 33 ET 3-&-) - L.5 Evme
Mg, = —& +Ef(3é)+ 0.5 fi( ”F = —4-5 kNm,

Mcg = b + 05 H'C‘“%)ﬁ-fi(“ﬁ) = 3.8SKNm,

ET
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Mep = Ex [—3:85
EI

= — Z2.85 kKN ™

hqD( — O-5 EX / = :;:[glj' ) = —1-92 EnNnw
=7
4 .5 L‘ ) 3.85
7N (]_\
4.5

//
» e
-t “(#24
2']{, 1-073

5. Using slope deflection method, analyze the beam shown in figure and draw the BMD.

(AUC Apr/May 2011)

30kN/m
A:l ¢ D
3 6 m B 8 m T 2 m
El 2EI 2EI
Fig.
Solution:
Step 1 : Fixed !::__ar Moroent : -
wd? 2o ¥ {6)2
Mepg = - 9o kN m
12 {2 =
Mepa = WL _ 30 x(8)* 90 ENm
iz E-3
Mege = Mpeg = Mpep = Mepe = ©
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Step 2 : slope De{-[evﬂor) Eq,ua‘Hon p

Mg = Mg + 2EZ (264 +05+3%)
= -90 4+ 2ET ((95>
6
Mpp = -90 + 0.33 ET O

Msa = Mpgy + 2ET @A+z&3+3é’)
2 S

= Qo + 4ET g,

— 2
Mgg = 90 + O-67ET Oy
= 2ET + 38
Mpe = Mgpe * e (2‘08+9(' 'f)
- o + 451‘(2)(2@3) + 4ET &,
8
MBC — ZEI@B ’I\—O'BEI‘QL
Mep = Mpeg + 2EZ (pg + 20, +38 )
A o
= & F FETEw: . BEDS:
3 8
Mew,, = ©-SEre, +Ere,
n - M 2ET
CPp. = Fep + 32
- (2@¢+@D+_f_)
- ©° SET
+ e 4ET @
i 2
¢ = 4 FETE, + 2ET o
Mpe = Mpp. + 2L [ @, ¥ 28, + 35’)
L =
= © + <4ET e
< 4 QEI&D
= =2
Mpe = 2 BT 6O, + 4ET 0

Step 3 . Ec],uilib‘rfum Eﬁ;uaﬁcns -

Mgg + MBC = — @
MCB + pr = O ﬂ@

COURSE FI LE ( QUESTI ON BANK)
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Mgp +Mgo =0

9o + 0-67ETEy +ELOg +0-5ETO =0
1.67EZ @y + 0.5ETE, = -90 — @
Meg + Mep =0

©:5 ET @g +ET b + LET &, +2ET 8p =0
O-5EL @ +5EIO, 12ET O =0 —(5)

MDC -0

2ETQ, + 4ET 8y =0 — @&

@'f'@ =

|~67ET O +2-5ETQ, +4EL0p =-Qp—o7

By solving eqn ) & +® we get,

Op = -558 . g, =70, 6 - -352
EI / ET P4 D EI

Step 4 FJ al Moments |

—

Mpae = -4qo +D-3357(‘— 55'33) — —108-5 kNm
ET
Mgy = 9o + 0-6b EI(— 56'33) = 52-82FkNm
ET
Mpe = EI(F%*%) + 0.5 EIC_""D"“" — _52-826vm
ET ET
Mg = ET[7:04)\ . 0.5 "3‘5:3‘3) = -2 28 VM
TEI EL
"”w — 4 ET 7. O e ?_EI(_—E-?}E‘) = 2] 125 knm
- '_i_—__.-r.' ) ET
) - 4frz—3'5l ;ET(?'_““*)_— )
pe = Fz /)" €3
JD&'E bp@l 2,.]25
A -
€ )6 ) (
A B C D
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Step 5 : Bcffcﬁf—;g Morent diag‘ram:—

135 Envee
- rNrn Ty
ICS'&’_ \}
’ L@ A
| ) - III,JJ-‘I'R? Kivo
|III A =

| (\ . :I --H_h'-h- ~——

[ [—2

- T
A ¢ D

6. Analyze the frame shown in figure by slope deflection method. Take EI = constant.
(AUC Apr/May 2011)

10 kKN/m
8
>100 kN
6 m c
4 m 4am
A
- 7777[7)"
Fig.

Solution:
step): Fited End Moment :-

Mppg = W]J‘_BA: "ﬁ:ihp = Mgp, o0
-'ﬁ"f.]'[ BL = - et ? . JDX{{'})J
T —0 d - — 2o KnNm
Meep = wil® /O x {5)?
S T Y = zo kwm
Step 2 : J{J i O‘(i ft'G‘r* fq wﬁmﬂ
'Wj”:l". - ﬁ”]j AR e _PEI (2 I'.S'F' 4 @E >

= o + Z2ET (@BJ

4

— 0.5ET &z
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Mrpg + —?il (&p +285)

o + 26T (28g)

=

ET 0p
Mepe + f‘% (265 +6)

-30 + 2Er (28%) | 2618,

—30 + O-&7F1Q, 4 0-33FTH.

Meg = Mgeg + _9‘;1/&5476%)

30 + 2FI

Z (68) + ZEX (2855

+ ©-67 ET @0,

20 + O-33EI &,

Meep ?’l—",(mc(—’ ér )

© + 2ET (200

%

7

Step 3 : ,L_'ar,,{ﬂ'r'}nfum Er}_Lj_a'f_l'O_ﬂ_i:—
—s D
—®

= 0

Mgp + Mg,

Meg + Mep o

. 67 EI&B + 0332 EIQLC = 30 — @-:I
® = 235 +0.223 ET 0 +0-67ETQ +ETH, = 0
©33ET fp +]-67ET &, = -30 — )

COURSE FI LE ( QUESTI ON BANK)
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By Solv‘;og & x B we gft,

&'B = 22.477
ET
e, = _ 22-7g
ET
Step 4 : Fival MmMovyoerts 0
Mag = l-24 kEnm
Mg e = —22-47 kEnvm
Mep = 22-)5 KN
Mep =—22i98 pring
™Mb ¢ = — 11236 knvm
5‘—2'47& 22-78
T
B c a°
U/‘q DU
.3
N-24 7

S't{?g5: B@ﬂd]ng Movent 'D}ﬂﬁ,?ﬂm:-—
b

:42-47/\\ s E

, V]
/ \
22477 _ i \ 22-7g

B &

AN

oy - 3q

ﬁb
\®

CE6501- STRUCTURAL ANALYSI S-1 PAGE 19 OF 30



SR

CE6501- STRUCTURAL ANALYSI S-1

VI DYA COLLECGE OF ENG NEERI NG AND TECHNOLOGY

. Analyze the continuous beam ABC shown in figure by slope deflection method. Draw also

the bending moment diagram. Take El = constant. (AUC Nov/Dec 2010)
3 kN/m 15 kN
A R
3 3.5m B’]\ 125 m 1.25 m Tc
Fig.
Solution:

Stepi : Fixed End Moments s -

o E
i, 2 el BelBi
FAB 12 = 7 — - 3. 0b knm
Mg = wi?* _ 3 x('g.s)z
| 2 - 12 : = g'Oékl\)m
Mpge =. Wi . =15x2%5 4 b
-—— = — — 4468 kn
8 3 2 "
Mpew = Wl _ BX2& 0 68ENm
8 &

Step 2 : slope Deflechon Equaton ;-
MpB = Mgpg + 2EL_T (264 + 68 *—gt—’y)

= —3/6 + 2EL 84
3.5
= - 3.06 + 0-57 ET @y

Mgp = ™ + 2EI [ @, + 28 +§£)
BA FBA -—I'LA B T

= meh 4+ 2EECs
35

- 3-06 + 114 EI(OB
%) + 2ET [20,5 + @ + 38
FBe T ( B < 7 )

= —4.68 + 2ETé + 2EI®,
2.5 2.5

"

- 4-68 + [-6ET@p + O-8ET &,

Meg = Mpeg + 2£;I ( Bp + 28, +38 )
A

= 4.68 + 2ET8s _ 4ETe.
2.5 Zo5

= 4.68 + 0. 8Fr®gy + I-6EL Q.

COURSE FI LE ( QUESTI ON BANK)
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Step 3. Equilibrium Eq,uﬂﬁﬂﬂs t-

Mgp Mg, =0 — D
Mep, =0 — &

@:.}MBQ'J‘MBC =05

306 + 1§ ET @y -~ 468 +1-6ECdp+ 0-8ET & =0

274 ET @y +0-8ETE, = |62 —@B)
EB=>Meg =-o

468 +0.8ETOg +1h6ETQ, =0

O8ET 8p +16ET Q. = _4bg — )
By Sc:lvir)«ﬁ ®rYH we 3&‘5,
Cg= 1-69
ET
Be = —2-7717
ET

Step 4 : F’»‘rlgl Moroents -

MHB — ”3.06 + 0:57 EI@B

= =3 oe+057Er(16‘}
Mpg = — 2-09 KNm™

Mep = 3.06 + N4 ET 65
= 3.04 + I 145://-69
Er

MBp = 4-98 knm
Mee = - 4468 +1.6ETO0g +0-8ET @,

= —468+165r(""7)+085r(377
Mpe = — 4.99 KN ™
Mep = 468 + 0.8ET &p +)6ET @,

= /+68+086r(’5q>+1651’(*377)
M(B = O

2-09 kN0 £
NS
A C} Yy \\)

COURSE FI LE ( QUESTI ON BANK)
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SRI VI DYA COLLEGE OF ENG NEERI NG AND TECHNOLOGY COURSE FI LE ( QUESTI ON BANK)

S'teg 53 Bendin? Moment diagpfam:»
QD-3T7 KNm

8. Analyze the portal frame ABCD shown in figure by slope deflection method. Take El =

constant. (AUC Nov/Dec 2010, May/June 2014)
50 kN
B2I | 2T
2 m 2 m c
am| 2L 2T |4m
St b
Fig.
Solution:
Step) 1 Fixed End Mgmeol :-
IVW‘-AP) — N‘FBI\ = MFC'D = N)Fbc. =0
Mege = - L TORE SRR
8 g -
e = Wb = BOXS — 25 EN™M

S ég 2 S_ioge’ Dé‘f’lé('z.wn [.rwta’ﬁ.an -

Yipg, = MOpgg + __)“;I (26n + €g)

\1

O + :2[5[2?) Q
2665 (o)

= ET@g

\i

Megp + QLFT [ on+2683)

o 4+ ?_E_ZZ_L) (7&B>

\\
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SRI VI DYA COLLEGE OF ENG NEERI NG AND TECHNOLOGY COURSE FI LE ( QUESTI ON BANK)

Mge = Mpge T ‘2——5135 (262 + 6 )

- 25 + 2604 (285) + L6
* | 4
= -25 + 4LET&®y + 2ET®,

Meg = Mpg + 2ET 6&54-2&,,_)
L

= 25 4 2E C‘fr)&g + QECQI)/Z@(>
4 T‘
= 25 + 2ET 85 + 4 EX &,

Mep = Meegp + ﬁif (26 +68p)

= O + 2E(2T) [p&(> + 2E(21) &p

Z/A
= 2 ET e,
Mpe = Mepe + 251 {gffppp)
= 0o 4+ 2E (2T) 6,
A
= ET@®,
Step 3 Equilidviym Egualions ..
Mgy + Mg, =0 .
™M g + Meop - 0 ___)@
@‘-‘;J ?ljrﬁﬁ_;&%-;’}”;aﬁﬁ -,L-;Z_EI'CQ_C - 0
bET Oy + 2ET 8. =25 > &
@ﬂ‘ 25 4+ 2FET ﬁﬁ. —f-.-’;!.j;@( +2EL &, = O
2ETOp + bEIO. = -25 — (D
By solvir 9 ® ¥ @ we ?yf.J,
H;IH ; 6-?5 R _ _ 6-25
=z G, =
o ’ £
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SRI VI DYA COLLEGE OF ENG NEERI NG AND TECHNOLOGY COURSE FI LE ( QUESTI ON BANK)

Step 4+ Final Moments ;-

‘r\'-],-a,l-. § G285 Knm
Mpp = 12.5 kM
Mpe = —12:5 knm
Mep = 2.5 Knm
Mip = —12:5 knvm
W"JE% - —£.25 Fnm
2.5 <__ ._) 125
" —
f_fypj c )
[ 2% D
A s
t.25

.].\\h , {
A
A & ™ r “f.,.a .

_ e
l.(l:"'-?i'-’ {-\-‘_,l =

9. Analyse the continuous beam given in figure by slope deflection method and draw the

B.M.D. (AUC May/June 2014)

e
\s‘f“l\ bokas Lok
/‘B'}—‘K'—Amx—\ arn 1/ a3m am L =20
AT ) = - PP
a1 3T T
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VI DYA COLLECGE OF ENG NEERI NG AND TECHNOLOGY

Solution:
step i : Fized End moment :
- i
- (= = = 3125 kNm

z
M) - - tl _
FRB 2 iz
Mrpgy = WilZ 15 x (5%
= 12 = SN
Mege _wab* _ boxzx(3)*
iz - - "43'9 Enirn
. .. (5)*
- wabk?
F(B 7 = 6o x2x(3)"
— 7 - 43.2ENm
z
(5)
w A 40X 4
) = T = = - = — =50 S
Fcep 8 3
- 40Xl _— 20kN
Mep, = &4 = = -
8 8
Step 2 Slope Deflection E%ua‘h'on =
Un¥nowrs = &A % &B , G, @D
S = o (wno deflection )
IV)AB - M -+ QEI
FAR 20, + 8
2 (20, + 6, )
- _=) E(=2
= -31.25 +2 (2r)[29/4)'* 2E(2T) By
> s
= — 325 [-BEI(.QA—FO-SEI&B
Mg - M 2ET
n = Mgpp + " (64 +28p)

31.25 + 2E(2T) &, 2F (27)
—_— i 28

= ‘BL25 + O-8ET 8, + /-GEI&B

M
BC = Mgge + 25’: [2&54-&()

- 43.2 + 2E(31) (265) + 2E(3r)a,
5 O —
s

- 43-2 +224FI8p + I'2ET0,

—
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SRI VI DYA COLLEGE OF ENG NEERI NG AND TECHNOLOGY COURSE FI LE ( QUESTI ON BANK)

=
v
I

Mree + 2EZ ([ o426, )

\1

. 2E(3

43-2 + 2£6(31)6% i@ 25(31){2‘9()
5 .

43.2 + '2ET@, + 2.4 ETO,

1

MCP - MF(D+?’?E(-2&L+@-D>

_ -20 4 2ET(20) , 2EZ6p
4 4
=-20 + EI@. +0-5ET4,

Mpe = Mppe + 2BT (@c+28p)
L

- 20 + 22EIT &, +2EI[2%)
2e 4-

= 20 + O0-5ET &, + Er&,

Step3s : &}uiﬂﬁvr‘um Equations : -
Mg =0 — (@)

M,E-H*i'hqe,c =0 "_’@
Meg +Mepy =0 — @

Mpe =0 — @

0= -3125 +1.6ET @y +0:8ET & =op — &)
&= 3125 +o.-&EI‘5LA +!-6ET&B~43.2
+ 2- 4 EI&y + L2ET A&, - &
C-8EI Op +4EL8p +1-2ET 0, = (l.q58 — ©)
® = 43.2 + 112 ET@y +24ET @, -20
+ Er8. +o0.5ET8 =0

1-2ET 64 + 3.¢Erst¢_+¢=°55r@:) =~-23.2 _.;®
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COURSE FI LE ( QUESTI ON BANK)

b > o0 4 O5ETE@ +ET&;, -0 — &
Add‘m? ©y @ .

0-8 ET@y +4ET Qp +17ETO ETCp = - 8.05 =@
/)a’din? Sk @/
[*6 ET @p + 2ETQp + 3-4ETC +0-5 ET®) = -23.2-3p
Addinj BEYOS
O-8ETBp +5-2ET Op + 4 4ETL, +0. SETE, =-Ih25- (@

By Solv:‘nﬁ @G(;D % @,

09 = &g = 8, =64 =0
Steg L4+ Final Moments $ -
Mag = -21-25 kNm
Mgp = 3125 ENvm
Mpe = —43.2 KNm
Meg = L322 knm
Mr:: = 20 ENmMm
Mpe = 20 ENm
g ) )
325 31.25 43.2 43-2 2o 20
B[ Ve
2 < 7 Pk
3125 .95 23.2 20
T2 kN

45-87 kum

23.2 ENm
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SRI VI DYA COLLEGE OF ENG NEERI NG AND TECHNOLOGY COURSE FI LE ( QUESTI ON BANK)

10. Analyse the continuous beam given in figure by slope deflection method and draw the

B.M.D.
‘{_\l\d‘ E)QFN )_,_ol(hl
o
Am—(ﬁr-é“x-\—r\. Q_H’\l L"m 2 J{ == T
= . T .
aT .
Solution:

Step = Fixed Fgcj Morment : -

2
oI 15 x (5
Mippg = o __,TD = - 3/-25 KNm
M s R _ 15 xf5)*
Fep = — = C ) — 3).25 ENm
12
2
Mege = -wab® _  tox 2x(4)>
e — _(_é—)’-__ = —-53.33 kNm»_
2
Mpep = wab -l éOXZX[ADZ
e = = 53.33 kum
(6™ '
M —_ L . O
Fep = s e - 20KN rm
g
Mepe = il — 40 x4 = 206 ENm
3 g B
SEep2 i SLOPE DEELECTION ERUATIEN: -
Unknowns, = Bz , 0. .6,

OA =0 : g - D (/\Jo dgjf’lg('ifcn>

N) = 5
A = Mgpg *£[299+c93>
l »
= -31.25 4+ 2€&(2r) (‘-QE)
A
= =BT e 4FT(QB
5
= =31-25 < O-SETQB
MBQ — ~N 2ET

= Fea +

(@n4 )@B>

= +3k25 4+ &ET /[fo4a. "
EL (265)

= + 33| et Il E
2 1.25 #l(&r@g
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COURSE FI LE ( QUESTI ON BANK)

Mpe = Mgeg, + i.";_I (25:-‘5—#@(_)

_53.33 + 2E(3ID {255) ¥ 2E(’3r),9c
é -_—

= -53.33 4 2EI 8z + ET &,
= Mgeg +_2i___1" (0p +28. )
- 53.33 -+ EEE?:I}QB N EE(BI) (_251,}

6 6
53.33 + ET 8y + 2EI 8,

il

M
CD i

1

Fep 7 2——Ef ZQ&C "’&D)

= -20 + 2ET (20.) 4+ 2EI &,
4 S
= -20 + Ere@., + O-5Er6,

<
n
\

MEpe T 2_515 (6c+26,)

i

20 + 2ET 8, 4 2ET [29,,)
4
+ EIg,

Mpe =

20 + O-5ET8.
Step 3 Eq/ui“b‘u'um Eq/ua'l:'ons <N
Magan —f'MBC =0 — O

MCB +M(.D -

-O——>@

Mpe = © ——v@
®=> 9.25 +)-6EL @p - 53:33 +2EL 85 +ET@. = O
3-6ET &g +ETO, - 22.08 —> i)
@ = 53-33 +ET8g +2ELQ. —20 +EI8 +0-5ET6, =0

EIQB —f‘?)EI(,QC + 0.5 ET &'D = _3333 _?@

®=>

20 + 0-5EL@c +EX €@y =0

0-5EL Oc + FL Op = —20 — (§)
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B+ 3.bELQy + I'5EL6, +EL6y= 2.08 — (D

O"@/ = D»SQB -2-254, = 24.37 —3 @

j

@4—@32.95 = (93 = 9. 44 | e,

A

—_

Er ET Ex
Step 4 : Final mMoments ;-
Mpp = -3125 + O-8ET q"-’*‘f)
ET
= —232.69 kvm
Mgp = 3125  IbET (iEi*_f‘t)
= 4b6.35 knm
- - [ 344 - 19
) - _53. + 2EX o F.T( i
e = -53:33 ( = FI)
= = 4625 EN™
Meg = 53.23 4+ EI (“r-lm +2Er{h”'q
.f_lﬂr ET
f— 38-‘?3 Enm
Mep = -~ 20 +EI(“ -9 +o&gq?4¢oﬂ
Ezx FT
=~ — 2893 ENm
s N— ,H-a) /- VoS
MPC = 20 -+ 0.5 L C ———FI - - T

- ©

step S Br’ndi_r);} /V.)Y?_\mﬁl (J’f:agq_am i

23.69 (_*
=3
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