ura

»
P

STruC

e T T R b \\“ — \LY — L«‘
—_— — b — [ L e
——— s — = — T e ——— s
= = = —— — QA _ e = ——————
—_————— Z e Al T = e ————
= e ' : =
= e 3 SSE S S
_— — X —— . e —
T = \ i § RS
o e unss I n & ——
— e = = —




MD FARHAD HOSSAIN

CE’15 1500045

Never give up hope of Allah’s Mercy (Quran: 12:87)

Special THANKS to-
My friend

CE'15 1500119



INDEX

CLICK ON THE TOPIC TO GO TO THAT PAGE

Class Lecture

Stiffness Matrix Method (Beam)

vestion > olve

Slope Deflection Method

Composite Structure

Moment Distribution Method

Stiffness Matrix Method (Beam)

Stiffness Matrix Method (Frame)

Stiffness Matrix Method (Truss)

Stiffness Matrix Method (Truss)

Flexibility Matrix Method (Beam)

Flexibility Matrix Method (Beam)

Flexibility Matrix Method (Frame)

Flexibility Matrix Method (Frame)

Flexibility Matrix Method (Truss)

Flexibility Matrix Method (Truss)




MOMENT D1 STRIBUTION METHOD

16 Man’hltj,'ﬂ'\ehe, are -fwo methods  for analysu'na a Indeterminate. Structure,

1. 'DfsPlace ment M efhod

Q.W;gl, (2150 called ynethod of £1ex Vbt ity or, eansistent de formation
[, s me Hrod)

> Doltble In'fear*ah'on, Avea moment | con-\]'uﬂg’(e.-beam method , ’Lmi'}' load meﬂnicl
Zte..

& Uoment Disteibution Vethod ¢

™ order 4o apply  the moment distri’bution method o ’afnalalsfs 3
§'h"uL+up&,m ﬁ]low\'ng 'Hu'y\as muS'}‘ be COnSI.&Q'f’Ec[:

G') Fixed End Moment. - | w

Ub Flexura| Shffmess - AN £ "

(@ Distribution Faetor. i ﬂllq;,

(rv) carry over Factor d Prismat'c. Beam

) Sgn 0onvenhon. tiffness or cross section through

all s ¢ame.

#FIn Moment Distr)buhom Method ,  Anh'clocKwise  moment 15
tnsidered o be

Pag}h'vg, G—VL') wnd elock 10152 moment 15

WonNs 'JZ/PZJ *h) be

neg ah've (-ve)-

& Dister budion Factor ¢
We ¥Knold, PL
A4 = -A—E_ .
Axial SHffness
> P= AEA4
L 7
fa=1, ‘P: Jf“:E— = Ké-éh'f{mss)
Henez, The load Ushrrbuhion  between fiL

mem ben¢ ‘LQP”"’L‘ on thaiveross cgei-hkna/l
wed v

x Length 15 same:

Scanned by CamScanner



’,

': 51'milﬁf°lzf, The load distrivub'on  depends  on their  chffness -

G“.V‘f/r\, KI':’ RHJ Kz':’z
L N ,_EL ) -‘D—\ Hemee , {7?/——1
£ 2

Distet’ buhon F'ac,ﬁ)‘t’"{

Heve , Moment 41 di buhon deFQﬂJ«; o
K=1 ¥=2 Ho flexural sh'ffrece, .

M ¢ DF = Member Shffneg
k=g Tota] shffnecs
3
- 2 =
755 D = ['0 r Phap = BRCH 7DFAB [o

and, DF,, =

¥ Distr)'buton facﬁm & He vatho nccordmg/ to whith an E’Hﬂma”} 7_'
ppli2d unbalaneed HMoment M =t 2 ot 1 “PPU?HOY\M/&HY‘(W’M':
5 Hhe various members m Hna at the Jont

n oot 2 Jont % equal to

The drstribution ﬁﬁ'fvr' for 3y membe oo,
Sum Of tha Shffnecs

e sHJness of the member divided by e
of Ul member ¢ ot the Joints

Scanned by CamScanner



T Shfnese and Canpy-over Faetopr*

2arry ovey Faetop;
d

eaeiing : Favr End

% ( Prismah'c ’Eeam) ;

M N
(com'ugaﬁ BGW) = bragram

2 =0
x ( ,37(\—) ‘
| > M;: = i_ i t CARE over J['AQJW’ =2,

ot e vy G0 drve el momet

The 3 over faetov s
,Wa be. mul{—f[glr'ecl o give

ot e votated enéd 0][ 9 wewmber 'm?ltd
Hhe. fnchiﬁt& moment™ at the chﬂeé or Y’eg'h’amzd end-

Shiffness:

M
| Exn
. GA 3 H?Y'C, {./:B :_;%_x’_-}(_gi‘__f._
% A

L o .
¥ ‘ % | X DX 21
ﬂ_ M -
. ¥ 0=
Conjuaaie Beam €1 ] (=

Scanned by CamScanner



Now , 1f 0p=1  Then Mo "'41_1 = K C'; P lexyral g'f'lf'fn&f!) - 2

* Absolute shiffney Ha
i Suf)POY"Leﬂl end
1 radian

valuz  of Moment, ayph'ec] at the 51”’”]’9 \
°f 4@ member Necessary fo produce 3. potabion of

d ) U t
J[ s Slmlo)z Su’)Por-}ecj 2rd | no .ily,émg [ahoen dj[ €/Iﬂ\al’
permitted and. Hha

| Supported | restratned e

end L&-“’\a

far end be/zhg 2| thap 57'@'}9"3/
Fixed

Fixed End Momeris

M o
= ﬁ _@125_31 Mba-b)
L'L
- ; - A K
Mb(ia—bz ; 8 ’/ b -
e L L =(a+th) : M
Ma(2b-3
- L= (a+b =
< ( = ) 4’

WY

d

- N~ /(‘\ T ¢/
23 Wl b g

Scanned by CamScanner



| P L N
W WL
| [2—

™ P~ ¢ 4
J_\__"ﬁ ARng
192

L

L&l Nspawes of Lgy =L

() pL (") o

12N (2N

Scanned by CamScanner



FEM:

3 _
—
Ve W ¥/ N
u&f L ind o x (6= 83L+352 llw%; (4L 73)
i .
| a
wh
LS L5

N
3 ™ t

a % L)Q 'Y (5 L= 337
W3 el boal438%) ol

Lol™

Scanned by CamScanner



M Suppord Selllement:

S M= 0
dx M 2 M 1
J\K EIXLX 3~L ——l_ix-E—IXL'%g L
> M Y -
ET“(B Z)—A
_ CE74
7=
If one support s hinge. PSS
" -~ 2E14 ‘

7
w L »
M
Er
/
A B
A} (N
2 ML
2 e1 ,é_y_L:
E1

Scanned by CamScanner



Rroblem: 01
ug{na Moment Dittribution method, /h’)afy 2¢ He Beam ¢hown 1 Fl?.

below: Draw SFD & BMD

[3*9/&4- LK
A_%Q/‘Y\ @B \[4 QCJ
(1) ' Cﬁl?z
) T gs T g7
Soluhon ¢ ment
) ) -ad’ e
Re\ﬁhve S‘hf']chSS' x ‘Ff)(CA gquof"* ‘j‘j .{gnJ; 10 o«
= 0 _ @ g rging €27
KHE L = —T A 1 ST rﬂ }-ad moment
¥ Hinge SUPF™T 0 o po
Kge = _LI_: L A5 car‘Pj‘}’(‘] Caf'adféf
16

Fixed End Moments:

n & "
wl“m.. ﬂg—’ '_:96K/ &

Fan=Fgp = -7 = "2 W il
T p 3=
F o= Pt = exle —qa %’ 71 ric
ge ~ eg — g ¢ ~ PL _Pi_
3 ?
jOl.ﬂ‘}' A ‘ B o
mear AR B A R B
K 1 1 1.5 105
h o H5 5 ]
D-F =042 =0¢| L2 - i
" Tdends ke @) x5 RS 15
C\adL
EQ'Q”LQ e @4){:4) (QAX'G) 19\
L=T6 =194
2",4 CcoO 4:@ NS —_— & ?'L
e yela
4 B2lante o Eexrd) | (ex4) %
‘ —=-2'4 |2~ %6
Zrd ¢co . ~1A SO I 114 > Nu— 1€
cyde | Balanc | |maxed)| G0 .
=149 | =214
) , _927, '
\ . T *?AW_ B 7?9_76 2136 | 2736 o)

Scanned by CamScanner



3¥h | e

v \l e
“ U P72 .
L g3k 2FICK
cK
7K )
Nmf\é‘\/—\f/f;i,ﬁ,-\,l L ¢ 4 Jv/ g IP
2F.3LK KBl
sM, =0
EMA':O —.’l'?'?(,-—'c,%%-fl‘(g,)(lé'f“-b
=27 3 %6 I P
39.4 + 2R 12X6+2T :‘rﬁg,: g. 71K A Re =(¢-4 )
— Rg. Al =0 e
85" 2 FYp
'? K&L'—“— le-9¢2 K o KB o ﬂg!'rﬁgl: <]g.)97¢-t{',7,),___ 21/¢9K
o (K
%ﬁé/\/v\,\/\w £ \[/ :
LK” . )
17 623: i 233" ) (41?'%!4 215
iy - [ CIK 129 K

;i 1902 K. - | 5
5 €5) 4.‘}1\< B
S 0-0k \ : o | SFD

_—
=X >

L er9% I
| i " | A LA .
: 5L @
: ®
o0k = O
N4 \V BMD
| 2734 K~ '

39.6 7

Scanned by CamScanner




\ ; v
e | Asslgnman‘i' No 01 A <
. 7z oF
3 |-2 / ™ g / * 4/ * g / 7\{
Soluhon;

RQ[Q""J‘VQ gh'ffnzss '

L

I _ 2 .
KEQ—;T-— ?—-%
Kep C m_.—i

F'xed End Moments:

23453
Fag = 7% 3x127= 10035 ¢/

ATYR
v R
Fon = = & R~ / o
BA = — 760><'3>¢|9. = -3 15K CIT
5 o s / W |
Fog = ~Feg = T = 10767 X <
7 , x?q" ’ LJLV LY
Fp = -1{%__ = 7 70¢7 Ti T
'ch_f‘_—‘- lox‘fvx%’ 2’_9—'@7’(" ,
(1~ : a b R
PabY P
L f;":

Scanned by CamScanner



- -

[ TR Y : .
gmn%' A ) o S
Hemberr | AB BA | B¢ ce | ep D
s L _"7 =026 0/ 78 orfs | o015 | 1
Ik FEM 10:35 | =245 | yorcF |—1006F | )7.7¢ | -8 &7
Lo AL (Fosx1d) CrRsxA|CRRI)|Baxag)
7 Balanw | - 003§ - 188 = -5.CY |= 533 —;_1‘7? g 7
\
2nd o "_l;o\‘_iz-g,%g_gjs;_g. —ates Y <02 | 441 €> -08)
175
C’TLQQ - e (?'?‘N"”j (7r8Yx 15 (-pgzrx.?p ('l'élrx'lj 669
i 1 = [9¢ |= S8 B -lAT (= -0-4o¢
Vi
g'Y& Co 6'9¢ ks 0'(17' 04| N -Z:?ff 044§ _0:207%
Gy ern (014 %725) (019 x 75" (3.35%%) ¢3307%:15
Balemer | _ 698 = 00095 | = ""IOJ") = 25 | = — 0948 002073
- Tots] o |7ty | 2FY |-19by | (964 o
]
3k
» W/\/\/\)v-%f b
1755 A B
RS eger 7ETE
f“-f/f“' } MK F/
2¥/8
\\D/\J\ ) f ¥ ' / J/'O,L
?‘/%'1/ T T3 T T gy T
£ ?5—5-K 2:195K, 0§ K PSK 9.2k |+ F+K

Scanned by CamScanner



w 1Y '
@ 45% YLy S
?79,’(\4{%\} &/}r?%“(/ 19104 |27 ,f\’ 19:CY K 7\
IS g LysK, |6 K

g-3¢

G»ﬂ(& @ J ;E/B’
J/ /r

[ B \ @
‘o SULE
/é\

685 5K

y

95K
) @
e —
o YK / |
|7 64 K/

Scanned by CamScanner



" Problem; 03

(EI s tonc+an+) j g
! ‘ i /Kf/fﬂ
Eﬂ _ J/ ¢ g p
¥ 17 4 AN |5’ R
Sejuhion:
RL Q,'h\/( .S‘h' mgs: Ff')fﬂJ EnJ Homin"?ﬁ
3 _
Kag = e 2L P 2% s
Kee = 1 ~ 4.5 ABT 20 20
lo " s
B AL, | S
KLD ':_T?l:f_\i 426 BA 2 30 - 7o = 1S
Fop ==fab™ _ (5XYXET a6 L7
Lm !r)”"'
) Pab v
L Jas=
FD;:_:' Q-P-L = —12_
Forak| A G e D
Member | AL g A RE ep ) D@ DE
K 1 fil 15 1S 25 125 | ..~
pF | ] 04 06 0455 04 1 e
| FE -5 15 cmem | cmo2 |-2687| 1333 | _jo |
R Cisxe9) | GO | (retrx59) | (acerr ) (133 X1) B
C"m EEIM‘L T E/__‘ ) = =9 = ‘#’67’ = ] = -]+33 Sl
N2
4 #3Y -4, 5 ,o.c}f‘jﬁ} A e
co |-3 4 -e-
nd
Cyele G0 #29%-¢) (e,:-.rm-gs*) (5 17A %) (CCxl
83/’3"(1 2 - _2,74 = ..4.4 = :{:Q"] - Q,Z{ s "-’é -
e | o YR s, | 142 £ -2 -3 2 e | aens
cyw; k,\»f(_l_p\x_v (-l'y2x-¢) | (52 x"5%) (52x+43) (:1}-{1'721)
Balane| .~ 2\-0:5F |= -0085 =208 |o 23y [ TS
Tofsl |26 8490 =599 | 130z [—isetr| 12 | -

e e e

Scanned by CamScanner




>

4% A
L. B A e | l
b Doy et
w L R RTY B-Crir wycw’”‘ﬂi’ ’J“*% 619K
A1
~L
12K
«Tﬁ\ﬁ’r R Tr—
quec i UK 00 Vs
2K/
'%ﬁwk’ é
4K 1K 31;” 2697 “TN LESS
: QMM*
M /
AR 0 - lzvc}n’fri Ll o S‘rrw,r 5449 s 4 :
2 2
g ¢ 86K L0-9¢ K 2.75K S
PRI | — Rl
p— ‘ ' 032K
10'14‘(_ ”cﬁaK
@®
. @
& s R
| ) = ByI¢ |
Ly 2% :
i (I | Gt ) (s wop &’
Beblpel, ue = - |

Scanned by CamScanner



i

A5§1'ﬁnmzn+ No:02_

’ E'adf\)
A v, a 8 7L,
4/‘ G/ 4 ’ 4/ 10, P EK.
K —— ¥ X - B
Ssluhan ;
' MRelahive "$H fnes Celalation: ) Fired End Momeot:
- 3 L~ | b (22-L |26 X Cg"") - 1299 .
kAE' L ~ lo FAE:-MLW )—..—:-—-]—o—n—:”“— w’
3 . M a (20 -3) 12%4 % (12-Y) _ 3.84¢’
Kep = 5 =L
" “,
£ = MWL - {1 %2X e - 11K’
BC 17 192
- l;"NLqﬂ -5X LXE _ 5‘/\/
‘ Feg = 1992 192 4
’ ‘ (N>=) pL (6=)%5X 10
. Fep=-Fpe = >~ 21— = L
t’ - %4-3‘ K/
Fpe = 5K/
dint [ A L [ e . - D 3
Member | AT A | BC en eD bc. e
: K 1 1 1.25 1.9% 1 i |.___L
pE | 1 | 0.44| 05¢ | 056 044 3 e
iy | FEM | 149 | 3¢ N 2431 | -9 | 5
Cyed
77 Balanee | =1°44| -¢B3 | ~%3L | —l0:€| -¢ 5 19+ 21 R
2nd ep |~3ae |07 | —51405 | =955 91 (55 - 925 -
; C\/CQL
| Balante | 31266 | R:£95 | 3.43 - 308 =2:4 12 4.26 | -----
| %rd co |[4'3% | 163 |-1.59 | 1.22 13 — 21 |-
Q‘{dj.
: Balgnee | 135 | =004 | — 5. g% -2:18 —1+£9 1:26 e
T"‘h/] e [ +0075 |- 0875 ~ 23 485 | 23.485 & —~5 5

Scanned by CamScanner




i \9\\,\; o@?”’K g}q\i/'},\(/ﬂ, ) oK eacl . 7
A S o A |
I q) %-ﬂ%T T
1-2895K AeTsK 201395 10-

| 5995 ¥ : \4'351"_—[ 9, 5% K. T f
| . @ l‘i'gg
) @ "[
\\L @ . 0166 @
T 5G
' .’ —1‘10-69‘
d
15¥)
’ o : 0958 \
@ / @
© S ®
5Tk’ j
. 431744
23+ 496K"
- |

Scanned by CamScanner



Problem -03?

A=l
AR

L = 206 .OOOKJS}.
A R 2% .
g » C ¢ D r 2 Qool1n9d
; .Y Io, o D B o @
é ’ CIB = 02
= 7z al o ,,r 21
1S 7 T ; * 7 6y = 000Kk
[2 (o (QW)
(VRelative Shffnecc. (EFimd Fnd Mowment
— okl |
Kag = T = =1 FEM due Yo support settlement: _
- V\*.: .L_ - ~ ¢ CE 4 !
ash el 105 fap=Fep = “x
Kq) — __1!_;__.:,__(%.,._! 16 Y CX20000XR0 DX IEN —_-_[%'QLK'
56X 1748
LE T4
Fpe=Fg == —5—
i
v . ﬁ_ww_% 2893
Prp = —9eL0 - 4X30000X200% .0015
L Isxl44 3257 oy
-:_"——lé’ é?" K/ ﬂ /\ /
214
"“FEA:—'QElfQ - _e.ggkl _é_e__{_i] \% %
g .
clotkuase — (_VQ)
FEM due -+ lead -
M h AntllotX — (rve)
FCD - T~ = |6V
: : n
Foo = ~Pba™ _ - Jtﬂfﬁ e X’
i to

Scanned by CamScanner



fie _ w ~
i Jomt | A e ¢ _D\
Moker| AL | BA B cy ¢ ba™
, 15
K | 1 1 125 tog | 1Y
PFE | a:44 064 0145 O 5F 1
Lt |rem 1009 | ®lo ~-0¢.:935 | -23-935| |7-78 - 1152
Cyele
Bolonet | — — _ - G225 10" 495 5245 & 91 11- 62
‘and ol qns| . 2142 5.5 e 3,205
- Cyele '
Balonee ~~ - 115 - 1" 47 -425 | —¢c+04 —3 2067
Wwd | ¢0 |-0595| --mnr | —g'y7g | -00r?3G | —jeg0 = 3763
Cydc ’
‘ Baloneg | <~ =~ 1 09+ 11385 Xeln 1285 3.02 )
TSH% 5:9 18-22 ~|%.28 — 27207y + 03,015 O a{i
K PAg :((lg‘fgg_[g,q}): 1:85 K n!
* F’BA:Qengg\_g.gg)—_- 10119 ¥~
w2t R K
1/ T8
{ C
/AN 7 AN\ }gg—(i\%v
& / : , . .
514K 930K 30357 ¢ 97

Scanned by CamScanner



4 same_problew; ¥ Far end Hinge

£ MO‘J")%J S‘HJCFMSS Meflhod Stiffness will be 75 %
JOI\']‘- | A A ¢ ( | >
»\\ Mewber | AB LA BC e ch pC
S 1 1 1,05 125 1.5 "5
td C ){\115)',: )
DF | ... | 0gq4 | 056 o3 | oy | 1
3 EEM| -85 | 10.12 —28:935 | -R€'735 | |27 — N 52
C\/CJQ Ralang | « ~n - ¢ 2 10,495 l o7 51478 1152,
: 2 W'?ﬁ
204 Ca 412§ - .09 5,25 N
Cy ele .
7 Raane | ~—- | —173%6 | 1" 73 | —5:8q. |-EF
Ued co [ - e J S T R Xt k-3 S R
cle I
7 Balony | —~~- 1 1286 e 635 Q‘ﬁf,_, 041 Y
Total [ 5. 2951 1gi260 | —(%%S |28 T5158 @ |

<~y ) 1\4
4 ")’{ﬁ'\L 18 3 Cfl‘ J/‘
A A D_@ Q .
1° ZIANN : o
| | Hodﬂ‘f—\’zé
| j sh'fFfness
emloer 4% JZ‘{T@ l—’(mﬁﬂ % g N 'hff"
K% T (T Mem :

,\-
(o 7o ALK TR end supp

Scanned by CamScanner




A 4
12’ ,
2K/f | PR Bach |
g e 1€~ 7
&Oﬂ/ dl
/‘;’ ¢
Y a—
Soluhan M Zas = B BB
vo SHf{ness’ Fixed nd Momen®™  Fag = 784 =
Relahve nes>. , _ W™ s 2XiT 1333 e
Kap = Tl_""‘T‘f"\"L foe = 122 |92
_ |~ W SNX2X I Z99.33F
Kpe = ¢ Feg = 91 ~ B
o~ 2 23WL> o
KCD = T Fpe = 5o = RIXLAI 0,951
9co
€ o = L-=1°
s e Fop= = 20 - - zxaxin™ _ _aask’
2¢0
el s % 16
Foo=—Fg = W=D _E™=DxpX
< 2N 2% ¢
~ Feg = ~Fec = 38: 09 K7

Scanned by CamScanner



lhate b S . g

Jornt | A L C b | E
Membr| A B _gAa | 3e CB ch CE pcC EcC
K 1 - | 15 teS 2 1r & 2 |- &
pE | —eel | OFF | O3 04 | oo4 | 003 | ...~ | 1
-3l 38/89 | 1035 +3€:¢0
|+ ger | .. - ceme | 123320 2933 -3'15 _
| Coele ,
4 Balonee | .. --|3@Q 2:87 192 |=205F |92 | ~--- %89
29 (_0.9¢
amf |£O | 17 | oo |ToE U e |28 =24
(
= Balamee | -~ | 0257 °' 1 LA 93 Lgi2F | | 970K
? ) co Ola? -~ _'j'll-f Or'l.l —~ e O'L{? ___Lf,]?- = 9"'7
Y
| Cyete
. 7 Balameg | ~~r- | 1099 | 1435 —0'2l | _p:9% |-0.2) A, 2.1y
218 | &Ly | 13-€6 —20| -300g(- 14 3% ol N o
&
LR A
g B ]
gl s Caln
614 |
)/ P a o [ \Ll\l/ -1/ -1/ \1/.
Ty
g’ 3609 ’Zf\%mz K/ 7
(3 v/ 4-39 K

Scanned by CamScanner



Assﬁgnmuﬁ' : 04

)0 K
) B ﬂ: - = 4 .g e /é #
e\ 4 6 Jog.”
3/
oY
W4 -
Solution:
Roleh've, SH e Pi'xed End Moment:

I _ Map-9)  1oxex(2-¢) _ o, -
ko= =1 Fag =15 = — = 2K
Kpem g 22 Fop = Mol | exe¥(ng g g
o =y 2 _mwr ame” L e

R L >y Feg = —5c6 = T oco |
D - v 2 _ n- _ P
= 3 Fee = *’?92]‘5)‘ = ?xagc:);c»:—o'gagg
Kpp = ;5- ~ 24 ) .
Mb(23-b ,
Fbg‘: - f_q_ e p—_ l"g—K/
Fap MaGb-3d) - g5
LV
- l,JL_‘-V.__, 3 Xfr\'___' ; ”
F\:D - “—_‘30.‘ - 30 = X 2 K
, L B XG> .
Fop = - g\;_ = - Tagpo=dTe
Foe = 375¢
7/
Fey = — 2-5 %

Scanned by CamScanner |



F ) Member| AL ZA R C 12 D B be | PE | DF Eb| Fb
i -V\ 1 J P 2 2 L2yl 2y g Y
} O-F. 1 025 0:G0 | 0125 | __ —~. 0:1%041 |04l ~---] 1
f st | FEM Q05 | @ _053 | =S| I'¥2 Q5 2 F5 |-V 6| =215 | 5
]
|
ISAL PN U 012 | 023 | 0413 oo lowyq| 03] 1003] Amee | T
\) ;| ]
| ' -2 0 2L | 014 |[00F ~—- -1 o652 | 05L
I} nd co 0'0F [r 26 | .,
)
)
?G’d‘ Rajonce | 0107 0'28 0151 02l | —cere | 0:22| OtYE[ O YE| - [ —0u52
l?;nd co 013 |- 00y I IR 1 0:26 | 01123 ——r 06| O0-24| 0:24
&
ele Balance -0r]3 —0:0L |-0.03 |-0:02L| _ - - 0403 ~0:d§"0-05‘ o —O'Z‘-(

! ﬁﬂﬂh’f 0 17 5% 0"7\2‘*.*1‘3 5 }-—jél G2 J_g.“;: ,},;l_l/ o

¥

l.}l—/F
A

va
S 4 <l § By e A

2 = ,
| L \} : ¢’ \' 1%&‘/ N W 'SQK!C/ x} ) z y
3. 3¢’ o¥ | oK
| 5/

F

Scanned by CamScanner



T ¢
RCS :
—
% W 4y
gf‘[/\/‘\/\h/\ LN LN AN
3 l, | { ﬁ
. N~
FeM: - WL WL
In— B
QQIGMUJ_: T Ylatiad WL
| —
€o ! WL
%4} -
Balamer: _ ..
Tota) WL O
?
CAssigmwmend 057
5T .
E . (' ) c (-7\-[) 9]) E: 20 000 ¥31
1= 200 ynd
o
o [0 o gy o A . 48702
Fiod () Relative STiffness
A . ant , (i Fied € Herent”
v 2. ¥ |2 !
1= *— — >
soludon:
Rejative STUTNELE
_ L~ 2 e
= 10
pSs o 105
K@C" —-—FI:"’ | 3 . ‘.
2~ 2 R - |

Scanned by CamScanner



For d=02%  FpeMM:

—LEX1'SIXd - & X30000X |¢5X200 X 01,

—_ Y 0 —-42.:40k’
Fae = Fep = ™ - 19V % 1720 =12
b doin}- A ' b c » e
Member| AP %A B c_ C I CE ' Cbi——_(‘_ﬁﬂéc__
K| 2 v | gy | g s [r-| q:0 [2:0 |2
bF 4 0:49 | 056 | o3| 036 | 0y 1 e
Sl L IR P Ty PR ) R T R R
Y g | 92 | 2903 Q7 | 1 | 182% | ~em| ~r~

L 124 5
g |2 | 9| e | 0T 12 S | e | 71T 5
deL

Bg{&ﬂtt._?,gg‘ ~1,06 -3+ 87 — %99 ~lb |6 A
Mojee | o3 —q2& | -5 | -l9s | . |~95F -aSSHrs?
(You- .

Balane 17573 K!?L 3?’?' .2,-08 | ]’G? 2,?'(/ 7\.3_.5- .~

Rtal | 2 | B C420 Sl 9.9 3| o | 40
w“"d
L )
AP b
142 98] [~

é#’ I

i 4=0'2

T

——— - e

Scanned by CamScanner



i g2 gyt
if z

6x 200000 I TX 200X 0: 2 43, 40£”
Per FyesRp T > g

£X30000% LX 200X0'2 — _ 579 FK"

Feyy=Foc = -

J27 X IF2e
~ B
Toint| A 2 C D E
= C
Member| Al Bf RE ) CE ch pC _E—_A
y ‘—7‘_’”"/—! 2| |
A [f2]| (e [rS Mg K R

D E [ oryy| 005L 03| 024 a0 42| L -

st | PEW | _—n |~ e | 4390 (459 | . rrr |-G &7 — GH Y e
(70(L

r 08 o
Balondl < o~ | 1971 |23 | T2 3% | 605 | o7 -
l'Ln& o :‘7'5‘5' e 2,70 | =121S] .~ | 2854 | 307 [+ 8¢

dohance| g5 |10 | ~13 |57 3| 3T =05 300y oo
W | @ |-orsl| 4w | —2eep|-es | oo |- UFA —3:53R' D
Ct(bu

Balmed 0051 |— 092 - I+ | 067 o0r 8L | 09| 2.5 - e
[ Bhl| o | -l¢¥ (618 | 30055 —005 [-30°S| O |-071

——
7
(26 ¥’ 505t 20 SE”
2 ( & D
rd N q=02"
| ¢ 28p” /
005K~
/
¢
0.9\,_\
gt
Aol 2
{ 4:‘0'2—/f
wr

Scanned by CamScanner



EJC 45 =037

FCD:FDC_: szooOiX(ngw>XO,L _ 5‘?,??—}&/
127 % |72
1011 R o D
Hember 3 A B | ¢ b cE ep | Ve | EL
kol el re s s | e | | 2| i
Dk 0144 | 0:96 | 0631|0624 | 092 L |, .
' & , €7
Is+ FEM . - o, v 87| 57 EF ..
35
QL/ EG'MCL— .’ —— - -~ ._815_9\ - 'g'Og _2\4'3 —F?'?-?- P
ind co s =924 o ceveern |— 2894 12718 | #0567
C.)v'/"’L .
Balamee | - ';7 40| 517 726 Fr52 120 1€ (215 er ™
ded | o [Roq| o | wes| 60 | . | a8 | 608 [3.44]
e
| Balone| -2.09| =270 |- 2:5) |-&:77 |-RL |=3FT |40 |-~
( B 3103 | _q03 |- 9049 =79 1727 | o u-EEJ
;\,obY—/
B L > D
(;?\ euyie 1Y T B T~ j Id
203F Vit o B 2
129 k"
JA
A i& a7 B

Scanned by CamScanner



Problem: 06

Q0K

el S | g/
L) .
(59 N Calculate *
, - Ralah'\ﬂ’ 'S'h'H'ne;;
3
® ® 2. Fixed End Mement™
b
A
“ 2p”
Soluton:
Relahlve Sh'ffness: Fixed End Momert: _ )
Pab™ 20xXX8 = 38 4F¥
kA - | ~ PEC o= a = —=
T L R0
v DAY= S o
= 'S &g _ Pbav _ ROXEX - _o7F
Foc= = Fcz - ~ 20
- | =~
Kep = =
goint| A 2 ¢ D
Hgmlm’ AL BA gc e Ch b
K 9 2 2 g s 5 5
pr F s O*YF 053 052 04 7 .
- | PEM 384 ~ 57+ o e
G{M Gg;anc( e — 18:09 | —RQ0:35 . 30153 29 0F . ——
m o '—‘9'0} -~ if’p\l? "IO"? = {3,54
(_?CJ’L MWL,Q e et ‘?.\"? _ﬂeloy 9.(.{0 (_f,?,g PRRY 4
dd | €O | 35| mereee 2.7 oS U N2
<o galanee | ----| SI'2F |- [e13 16 12 porrar

Scanned by CamScanner



I———) Arh'frasl dJotht Resistant

261K

A-:]K: 0-+ 3'?"'K
— > — T
3.3 K
2 u"@ ’
Ty 5K | AR EAGd
[Srde Swa‘jj
o
evelop
addyhon
Moment™
4%y /
\;J-ﬁ IS 92K’
4__,—-
4 3.3|K
3 &
/ ') * - P‘?a)af
GEId o
| th, Fo=F ~~50 K {}
\
\ K Fag= Fgq 30 Fpe=Fep
A Ql) 7))
. _6EIL Cetda
il [~
[ _ Dns-hmbuh Jor Side LIy
Memir [ Ag B4 | Be | e [ ap | be
sy | PeM - b5 Bl : )
0 5—D o -~ - - o~ “% _?O
Crele bofonce | - - 2305 265 265" | 2Weo .-
ind | eed | e | - .-, Bar (1305 | - [ pe
C'Idﬂ Balomee | —£:273 _ 702 -+ 0 —£r93 .
A L T L P R R I S B TN
oo M
C’( - &9’97\6&- R ataard "':GS_ |26 {(?_.6' [,gg—' e
L | | -403F | -31000 | 3108 [ 3100 | —31.08 | —q}.3%

Scanned by CamScanner




{R 3K
—

> 4esk —— CIF 29,46 K

I
7] - TN 206K
’L ’
_ AR - _,O_i = 010F
CIF 946
PR consistant= Jett foree &l )
4[.'}.}]4/ 4"3?_K/
= 00F— r
Member | AB e A B C c B D D
9K Mo ment| (0.0#%413
from Secend —E.-;{.goﬂ - 21¢ arle &rl€ ~2.1¢ -2 90
oo e =
Homent :
fremn {62 | _ 24 € ﬂ_ﬁsg— ~33'767 2375 7/5“173
fv-s £ [3a)omes :
%M ~15 59 |-28¢¢ 2e.4¢ 3167 32 sz 1203
20K
3
P .a;g-cck’(q. 51) g%
0.t AR
IV 315"
3 I 4
5 (D) \s1(2)
KA 305K
§ SR ‘
s 20 7 !

Scanned by CamScanner



‘ Ass\'gnm"’ffzog B y
2w . =N
¥ (1151)
O/
eI
157 | (D
7
Rcoa74
Solution . 0/ ’
Relative Shiffness: Fixed End Mament :
y v s
'KHL: 1 ~1 T oPapY _A0XEXZ g K
15 Fpe = Q0= 1~
K A L PV 1> =N 20X %2 ’
, 2
A e
for sileswng: (After 15t Bolonee)
AgR-R 11ERIB — 295K
L
038 Ko & - e A |
— ~ 2 YPh K
1 YA e
35-¢ (e N
5 A ﬂz W 4
—| k- 4{_
2 = }BF
= ‘. ¥
\34{1/ . Tl . , \\ |
\1/\ ?"QK ;
1 T ey S
537/ Fag é'l:f B i

S cEx(de & ’1‘xce:rd et X oo 15 :"46‘014}4-;2 Fq) ﬁ

Scanned by CamScanner



.__>_,‘ ‘\ 30\7\‘{ t A B C I—
\:;Ynembery AR BA B C b _:LL‘
\., K 4 4 2725 | 225 3 3 1
\ DE - - 021 | 0069 | 043 | O°S? _’;/_”
1ct C FEMm - - G4 [-2%% | - - -
.C,\f,c_,\e Balonce| - .. =199 4.4 | 1401 2459 | - - |
. »nd co - 839 - &r4 |-2rea |- - S
:YC‘Q Polonce] - -1*42 | -3¢ |o95 |1 26 T ,
L ¥l €O |-ores |- can | 19 | -- 063 |
cy el |
"Vce Bolonce - - -0'1LS5 | -0 33 08 |1 06% L —
.__ .Totcx\ -1-85 -2 24| .24 ‘LG'QBL’L&‘)b l e
e Distribution  for  [sv'de - Swanp |
(st FEM [—lo0 — (00 . - e _ 450 - 460
Ly e | papanee | - - - 3\ Co 1935 | 2gg* S |~
wnd e 156 | . ~. QLn ity 34:5 | - )28 26
Crele| Balone| ~--- | =299 | —tr76 | ~1989 | —19/66 | ----
2rd ce ~ 15 crrrr | —pe4o | —33'38 rrer |=-9-%3
(yele | palance | =777 O B 5o (4.2 19,63 | areren
Ttel [-925 | ~96:69 | 26:¢9 | 194,13 | —199-(3 |-33):53
2=10.032
2 X HMomarh )
from 2nd 318 "3'07' ?7'0? g+l 224 .,_lDJQ(
bafance
a memf-_, ’
rom I8t :89‘ "3‘?4 3'%4 "]QQB ’G,,U33 7_,73
Balance \/ :
| - S0 L] qoF2 | _nigz
| .

Scanned by CamScanner



(Aﬁw nd Ba-l‘ancé

184828 5D . 57K ,.
- —» ¢— IFP= CEGGK
> Z—
Ty o6’ TV y9q.12 €7
79)#’ )
—>
AJR 2.:[06
= Teae - Tesike T~ 032
C ?
ra (;-9;3 10,72 WerS v’
6972 ¥
g\a(;ﬁ-r'l",

§-°‘°"L, 4
R Side-sway 2@ @ar vl lﬂar @ FifE @0
*) Sheueture ngnmeﬁf‘:m uﬂ(rz (@37

(D load ng"w‘h"lcaj uﬂ(l{lﬁw.

e 5+rudrume and load -gamm&”ﬂf 'J-DC?" SIJ—stag,

g
e

S lzr@ AV '

Scanned by CamScanner




- ,; Problem 1 0F

v 2

/

/

)
/

|’J__

() entlate o
/i "
(D Redative SH'Tfnegs
| .sz (ID FEM
|2/
LY/
G
/7
2 QO
L5/
oK —— |
¢ (sw z@j
Py o B et
al 4!.’6
S n -
olutian: . X , QN% {(ﬁ@
] — N o }(}'1‘
Relative SH{fnes: S ¢ pornt-a Hinge
I f»h v support @ WY S WY
KAB:-I—GT"YL ‘Swaﬁ .zu:—;ﬁla-TY" ‘
Kpe = 1 >~ I'#7 48 Rollar support 2Ia (T Svidy |
i ied T (2 1
- . 9.5 _
KBE— = _!Ja—\ N2 T
id
— J—' 2;- L \) A -
KLD ~ 5 L )
Prixed End- Moment: G
sl _ o
Fap = ——P—Ei’l: J—O:(—gis?/—}’f:[?"!l\i/
ry -
PBA - - ‘i:tL - \O'X\:qjﬁ? = _]9'93 K,
g N~
p5¢ =—fp = WL . 22X _ rgi6F K’

Scanned by CamScanner



7ot | A 1% ‘ e b ’E—1
tekrl an | 24 | pp | se e | b | P& EE
K 2 = 285 | 105 (rs | 2 2. |28
pE |1 0:3%| . 01972 025 | 0,42 | 0.5F| 7|
st FEM l?-t{Z ~29| cr--- £C. 67 |~C6bTF]| ~-- P
Cyele : , , e Bt
" Ralanc | 1 v2l -tsrag |—190¢9 | —11067 | G 38
and | co |77 87 | —rrr- 1434 |-5v85 | .- | |17 | -9782
e Bafance| 7r72] ~1:86 |-21%® ~ 14 282 322 | e | 77
wd | co |-0:93] 2086 ... {26 o Pl | cmee | 10671018
CydL_ @Q,gnq 0'73 ﬂ"é? -2 lf ,""” 7\? 0'3’ | g Cfﬁ ol re—r
Prsfributim for Sidespayy” |
Is4— | FEM [100 | 160 | 525 | ~--- IO B I Y vy
Cred& | Bafnee | -100 | 1865 | 2363 | 4406 |-4% |=5F | | -~
ams | o |92¥|-50 | . __ | .2ps | F0% | . | s | 1182
C?"’b“ Balince| -9:2% | 336 | 20103 I'F8F -0 4,01 - ——
Ied | ¢ -9 | -4-t4| _ ... -1 5] g-94 e |-201 |15.02
Coele] grianee| I8 | 203 | 258 sy [T st | - o |
Tetal | .© 9’9-55[400'01 Voirgl | =33% (29, 89 | €999 |- 291
] 2=0505"
Moper
Ljr?m?? 0 9627 | - 90 51 si2g  FlFU R | 3500 ¢S 3t
Balanea s ) ,
"Moment— /
fromn 131 o |HFH| =295 678 | qras| 438 [ecz | M
BaAanu
_ fotad "4 J‘H'“ 23007 |-58%1 | 5%'89 | St 76035

Scanned by CamScanner



N 93K i ‘
i 2.93K
e A= e 16 K

«—
gark T S T s
ﬂd‘li’»-?‘t#’-f ﬂ—ﬂ}

¥ f1-#3K°7
10K—>

206 +K
é'— Liﬁcl @ R 7

Fge =
< -
f"} qu'th_/ 12
: W
g% ° |/
, ]‘7'1'”1
Ry 9. 18K «— < (%92 K
QIF ‘.13"7“’]4__} ‘__9--%?;
¢l » 597K <’ g1 8IS
sn,.gg 33.91{"
(214 09-471"
AL —— =08ps A
- A OF 311782

Scanned by CamScanner



) g E_
L N

Eee’
el

Sk —

148% 7317 R
16 —

| 2 SE

| ] : A )

207 NI .

A 8 l'gnmerﬁ‘-? ,

l
{ .

L ¥/

5K

B 20°

(D caheutate Relatve ¢ ffness
aNd  Fixed End Momenis, D — é =

Solut 'd:n.‘

EJWE:

' \ e
Relat've St'ffness : Fixed End Moment:

AN S i N
KRG' L~ 10 Fpe = “Feg= wlL'J: - J\?T;\D haibdit

R
-

4

riIBC =

IR
A
o
o~

ﬁap =

Kpg =

= =k v&;-
1R
g

R

Kpp = T -

Scanned by CamScanner



I p-
[~ [Member | Ap Ba | p¢ CB | eD e, | 98 | pF |E> | FD
/ = S
/ ¥ 7 2 1 [ 8¢ | 8| a5 | X 25| 2
/”" D:F ~ O'6F| 0133 | 026 | 079 0:39 | 0:%9 OF | <~~~ | L
“ + PE-;‘! - r 66'6?‘ __QA‘é? v, - ~rr - rr P B el
1t |
e Palaneg| ---- - 44 6t-29 | 1733 «92d| | oo T o7 T
1 CO FRa34|.---r| 87| -1 -~ |24 . . T I
n
C){M galaﬂl& | - gzgi ,,.;)\ogc Q,grc ?.,Lf ...3169\ - & 37 -—énCé P ad —_——
| e 20l | | B -3 _qeel [ HOF]| o | -4.2|-333
vd
%COU'L A ¢ — 159 —+3€ |11 ermrr | 333
= galanee | -~ | ~017¢ ~0:47| PEX | Y68
Y —~ 4 ®
Tota) |-26:25 5044 | £114g|-5+27| 5747 17 53| 9077 | —F- 76| "1 2]
T prsthrrbutian Jor | Side - Feavy
FE™M [ 50 50 p et Y e =102, |02 - ~F cr- - -
l,{q ' ree -;rr
et g _3qr5 | ~16/5| 2652 | #5148 19.7¢| 34:L8 |aF B | -~
7 e 19:89 |37 | e o | i3y 1272
ot | CO 67T | 13- 26|=§ 2%
l P "'“1'?1 = '2'?3 “ID ’ H " ~—rr _lg'V?'
eyt Bofonee | ~or-t | ~&'8F - 38 [=3:03 &-¢él : vl
“’"' T eo -4y SN N QG -3¢ |- 3]| ... - |-6:89 |—C42|-5:1
| 2/1‘4. ' : i
Gy V| Belanea | -~ 1002 | ¢.50 | 2.48| 707 2:3%| 3-8 | 2,02 ~~| 51
Toda| | %061 | 8-¢4 —80q | 1553|1552 | -390y | 256 | [ 48| PIL o -
; | Z =027 ;
—s ] peyy | 391|306 @
axX|Homent | @, 350 g.57 |-aesT | 405 | TS T 1Y
ﬁ;ﬂl? h
Bafomes ~ :
| Y o
“from /s}rrL 25| ~spyy | S1qy | -57 )| £F029 [#:s3| —9r72 | ~pFE| ~Yr L
Baomer | | |
Totad |t @I58 BUCI3 |-6279| 70 | £AF| a3 | 385 )09 SO

Scanned by CamScanner



f ;
| 2:6F K

| P
| ITY 25257
|
i
!
ALGA o5 = BhEe
N, b ook AIR= 7
<— ‘
i < - |04¢
[T 2
.? 542K |
‘G
" \Jj\w:szk" _
ol .
(01 69K,
e —Aak) |
4 k— \ F
/., GETIA4 C_./
Fag = Fa = >0F 10> Py ¥
L
~5bx40
“oFep 2fhe T E ’,jf =-102 K" 2t
Y%
255> 975K
T 78] ¥
, - ./! O\ 5B
- /\9.cA\¢" }_'Z’SK ?L'Q')K4CJF=“‘5?'A ‘
2175 K % ‘ = R E RO A U2 § el
?r_:) (5' o 0_&9, ‘ 3?-\'1# :
11/58 ; Y, 7.8

Scanned by CamScanner



2Ly
/W'G.S’?fh/ i
lo - ’
/
& 4 2% 7t | - |
-—> rLy ) ;\Of S’]Q-?q (d/ B
4?*93?‘ £ 17 ¥ ?5,|0F'gq|‘/

l A %lo ! F
D,;F/‘% |
23%Ws ¢

’
l,o’éﬂ*“i E
‘78
Problem: o7

20"

Calculale s () Relative s ' fress-

(1) Fixed End Momenks,

Soluhory:
Re lah've SHffness
K/\a L_wﬁj,_lﬂ\ pPT g

Scanned by CamScanner



Fined End Momaents: ‘Y
F Cop = WY A&R20T o ppeF K’ \
pe ="Fcp = e o
90in? A | c b B
i
Hembor | AR ga [ Be CB J) D-C
& " (2 112 1'25 125 1 1,
- Dt F oo s 0'4%F 0r53 01 5% 0ryy 1.
eer | oS | c4i¢ ~ 66 ¢
m 7 7 F O T
(le Balmmes | ~rrr- | _ 21472 — 35,34 333y 2932 ——m
ant co — 56| rrmna 18+ g7 ~1Fr¢? Rnir P (Y63
(7€ﬂ'L
) AL omee | =8P | - 99 919 FPE | ClYeey
! co —4139 (- e —1e9s5 —~7i3q 3+:&9
et |
Galgne) =7~ | 38 | 2061 | gege | 54y | =399
| T | PO _ga4s | y243 | -350F | 3507 | o
1, )L 0:3‘L
ATJR= 117 3 "; 21"7’{} 1964 K<
S “JL il E‘/W\W\/W\/\j‘
617
4-?43)4’ ,H (1 %
0'54-]1 36 74
(7:6yK_ .

Scanned by CamScanner



er(1agd) ’ D
ao C{u(%"”%
| (/\/ﬂ)
gb)(lowx ]v’?_d = '—35—'844\/’
Cie= R = i =
| Ab 28 |+264 x Qo.rg)q’
L . : ,
' Fep = Fpo = _PRUW AL 32 K7
[ 257X 284
g.—"_j h D ’,$+Y'. buh‘ﬂﬂ "ﬁ'( S'fdﬁ S'w’()}/
f AR eh | BC & ch De_
rerl | -35€9 [ -35089 | 5D 50 ~32 | ~32_
[st |
C‘/’M— fame@ | ~-nr- —LLb | P T —~(0+08 | =192 792
'—3'22 - r~r -—5"'07 -2 [ﬁ - 2'7£
1" patonce| oo | 2 3F| XEE | <8 | ~ggg | 3o9s
ard | o | 419 .ro- - 293 | %4 1798 — & #
c-{d“" , 2.
g ﬂ,q,(:hqq ~rrr Ifé( /[DQ';L '"I ?7 -—l‘fg "Z"
Tohy | -3799 | 3852 | 18:52 | K886 | ~a&6¢ Y
! N —

Scanned by CamScanner



3 3FK 20161 F/

: . CAF =742
5151 o 7}; e
38521 ~L7,’37-A- g
(}'11, : '503?
GlﬂhKA‘_:k_ ’ 7.97K T gr 9CE”
3961?4’ . 9
L & = L = 02365
. ) L“f;\(?
,ﬁnﬂ"
j Z=0:336H
ﬁ%ﬂf,"’;':q ~12 78 |- 1276 120 26 g | =T .
' Balanet
Morvent . -
rom (20006 =423 | A2HD G| sz | O
[s4- B3|loncr | »

Scanned by CamScanner



Assign ment s 0g

So[uh’;m:
Relative sh'Fwes

PR S NPT
LN s
B
K — .l ~ 5
e = 20 Feg

e-\_,
- ?)37(:—7:/ — 38‘-‘{#1/
0

_ . 20XITKY _ e7. Lk
- 227 B
--: — |8XL = "éOK r

— _-f,-‘.uo“n}_» ]- .;;.-;_‘.,A.., [M,w " LZ ‘ o Q g;; ——
S o MM AT R S tb |
CAB . pA BE BC <R €D T pe
1 phw 49 — 0 s F 4497 94z
DE T g = 03 i3 o —
(Y AN S il PP e
Cy ede_ 3@ J : -
ol (Blone] — sty |04 zc*f?‘ﬂ 07
. - —t—t |
C g N i i .’. H
2 74’9 L S L ’—srw [~303 -G
rd § S LA S e St S"U 405 135 |
Cy et 3 | * |
y { P TR ) .
T T N B L R Tl Y 2
;%'Toh& e 3 (51 Z¢o TC'S'L 20 )\". 1‘”*17;17
i i i ‘ s } ;

Scanned by CamScanner



201 -:;L-Y'K
L 1 s P JIR= 003K
ZC'UV/
?-JY’IL
*_J/ » B¢ K
20+ 28 ¢
/
L
¢” — e
//' 7 3
e lc |*124
054
y
|
e
13 0154
0,54[//'“ e }]d
let , Fge = Tep = ff%;'L =g 17
| 20" 58 % J124 -
Fae = Foq = 'C'b\r"z) = 5 F
Fép=Fpc =q99.9£7
?urhr; bu’ﬂm 74»' s(?e sw;v; T
Mewbov| A | g A ”gg vBC " OB ”_E"D" b
AN | 44.8 ;44'9 — | — 50 "5’0 49 9 44 p( ;
Patame| = | 2eyy 1 — 276 P60 204y —
o | — - 138 13— izl
Bolones| — (HES |~ | —0eRs (- 0% —ores
e Lpr33 | — — j~0r3Y ~0.3%8  —  —a33
Botpeo | = 1 0Ny — | 0'W {020 o8 —
N R b L A R R T 450

R A R ——

Scanned by CamScanner



G'%L AN = 1477 K
.l/( %?4—496;4 ﬂ;ls;m
41e7F -
e 1re 1<
4&?}#’ §19¢ | L > Cock
I e
AR 03z
45rc9 K 22— 13 0Ed 5P
—
Hzmberl }H@ ; A ¢E kL C (@ R
T : |
M———M ] y ‘ ' | » {,
‘W Jrgn  3.LE —~ce £L90 —2028 % w% |2
1 = I —
7. ~-d —0 éo 016’07’ o, L%
‘ |'OS~ (r075  — J- 425 7 __
— - TN AR Al
ii ’Lﬂ/q e -0 gsids 26 m{ el e
Tota A T

Scanned by CamScanner



M Mend Distrip uhon Mé’" hod

209

Soluhon -
Rela'h‘w Sh'ﬁnzss:

kﬂ-g’:—"t’:‘. .E‘-_Or\i

K -
te =L phalt |

kCD’: ! n frl§
| &

Ko — 1 o=

E = e

e
— 1K 4,
[em
77 b
| “

5

53

PEM:
7
Fan = ’C;Xl L
Foa = — |6 KN m
ISX1E _ mopN-M
Fpe » —
Fpe = —20FN M
Mipiaa-b) o 1EXXQRIETD 3.0 n
e = v o Sef =

FLD::,_’_'_ Wwiv= I XL?«X]LN;—,S@'@?-FN-M
19T 1972-
Fry = 27 y1¥e —Z x 4 x1e7 2 ~26ntT Rim
D¢ ~ -y
-6338’)Kw—m

4
VS Y22 ggpN-Mm

Scanned by CamScanner



7] Toind A 2 o ( D E
Member | AL P A nE 2 CKE [ cp ? De Ep
3 s | o 5.3 “ 1 }42{‘4'25‘ <2
poF| — | o025 | 627 | 0022 2.19 ] ocl | — 1
st | FEM| s | -is 10 3.6y | 19y | 56,07 |-2447| 30
('gel{ \ o /
ral |69 |07 |27 |l | = | e
2nd o | =330 | — En — 172 -2-4!1{ —  H1z/34 (=249 |
Cye).’L .
Qalanez| — | -] 15" =21
Zrd o L5y — 1G5
C;UQ/L
Balany g0 79 | —4, 4y
Total | (1ep|—2363| 32,72
)\OI?" ‘_14 5 nn » 19 m
+H
A
=3
)2m >
20 ¥
T L
Soluti'en 7, )
‘Rz,a-h‘vt SJ‘I.HM-SS’, PEM:
K e ._-'£— - ~—-—L' 7~ b ‘ :
AR AT 7 Al are WO
Kpe = L~ o
. ,D
Kep = LD VY IR
19:89

Scanned by CamScanner



w SAWN B ; . .
Member| AR g2 A pc Y b De_
K F69 Fr¢9 12 ) 2 =0 7
| p.[:ﬁﬁ—- g Y7 015+ 75 01472 1 B
s+ | FEM | — - = - | —
Th{ | o o o o o o
Dt bution fiv stde sWA’
' ) | -¢o — LD
FE ~LU. - LY 100 joo
o4 M| =Lyt | -4y
' - ’ &0
; e Bofane | — —1SIyy | —200Y¢ -2%: 1 < & ‘
T B Y] co —7:FL| — —1]r 6 - (0027 20 o
f (?'(’LLJ BQIB»V]LL — 4.‘79 {'C, __“'L/?_, ~§'3 ?'L{
2rd | ¢f 205 — $e?Y ge] il 2= - Yl
yete Balanee| — it e L7 —q+724 -5 Yyels
%h/l 493 -72.0¢ 72:0§ Y05 ~SYs0% 13}
| 2* 2nd Bahaned = #2107 |74 9 7419 ¢ 5L 2| -56e 2] O
zlsff Balan — — — — —
| ~F4e 76 7410 & 5T 2| -6La) 6 |
<« AJR= 20KN
7 “)
\ /
. e ¢£/‘f/ th}/ﬂﬁgd
4 B” =~ ; =
R 2 X
- S i S
%';_EJ\ f(.%}id
\! ‘%‘;_4 ‘vx——'-%d ’\
d N- ’ F F - —]0()x10 1 '::T"L“'Ik“’m
= dsSIeE e b AR FRA-T qax 137% :
13 %2
—100x (6™ X T2 4 _cp pn-m
q X 13:¢9%-

Scanned by CamScanner



£9+ 3L KN

T4 0SKY-m
7.9:08 70y kN
T — 120 (12 KN qro5Hem Uil
Raz¥ o, o 17 R 1223 e
PN I /—‘Lﬁ X I43T
B 77108 pu-m
CUF-_-;_ 2819 ¥ 12+€12 ¥
: ~5 N
L%' ey 107 /
2016
H- Q20K
i
e g
) e L
s 2,
b 15
D o
[45/1; ‘/ % 5 }
| -1‘ I rds
Solution s
Relabi’  sH'ffnegse EM
¥ — L = PL olalli
AB = g 2 FBC = > = 20&N
kBC ._.J—f\/‘lf;;l ch = —30¥KN
1 ~a
“&o = 5

Scanned by CamScanner



| e e S N

Heint | A e c b E
Member, AR BA | BC | cg | CE | ¢D pe | Ec
. 2 |12 | RN B e z |3
o | — | oys |04 | 03| ooy | 927 ! 1
s+ | rEM | — — 30 -20 - — - —
el dgapne | — | gy | -l | 9rc | 1203 | &1 - -
‘ ' _ o 05 | 61ls
22 @ [e9 | - | g |7 .
I
teedt | Glanes | —2+2] | =259 | Ar59 J 3.3 | 2019 | 7res|Téls
Ird 5 —{-} = 103 -3 f - =203 (] (r¢6
Lok | J
Galane| — |-00L | —o0r7 | Vo7 l 3% 083 LA B
| 253/ | —7 }_M"A IJ 616l —15-)"/} [ €139 2,18 o 1 dj
38i5
e 2
z 7
25’
12”
5{’9?’121;4
—_“_'——
Pelative Stifinegs: FEM:
Yy, — ) W
re = o 17 _ oxex™ o
Yo, - _I - v
g F 2, Fg = J20%% A1% = 35,y R’
Qo™
Prg = L ~ 3.7

Scanned by CamScanner



r J:n'l\f' Vs I C pq\
Member | AR LA yie e <D P&
K DF | I 5 § Dt 37
. b 1 044 0,57+ o' St ! N
54~ FEM | _ — P —381 Yy = —
lyele
Balam,e — .-.?_Qo:}-:?_ —91.8‘/3 ’2—”?7 fL'S_’ —
w0 g — o 75 | —jeryr | — I
e Balonwe| 2439 — 4 ~&iLY 95 9L Z ok =
Trd co | -243¢ £r) q40¢¢ —92+(2 = 2,53
/(-VC,LL Balant 2¢3( —9.C¥ -6 1¢7¢ )e3Y —
Ttl| 0 | —2%oc | 2F9¢ | 2991 | 240 117
Pistribuhon for gide sy
st~ | FEM [39:23 | 37:23 | —y0 |~ 50 17,29 | 77,23
(you Balanee | 779 | 5'%9 | ZeA 8 718 s49 —
and | @ | aewe | TIEE-1 3iey 2Ly "—' T
(| gofanee |- 2075 | &MY | gipg | -2v0F | 2 15F —
wd | €0 32| =130 | -1ty b« L = =
Cellpaiane | ~7' 25 100y 17K — 24y —-1'r3 —
Total o 10,1 | ~30+— —~29, 90 39,77 _ 29:29
2= 0192
axmiblme] o | 58 |-59 |- %55 | TS5 | .54
st Bl | o | 2790 | RF9C | CR?) | YT [
LTH?J o | o2116] 2216412746 | 324& 194309

Scanned by CamScanner



12+ 15K W0 K 785K

\ \SK
l:\ §7{—’+T{I J/ : lT(_..‘]-EIK 2185 L
. .
Pl L K
;:‘)qK ¥\ 9\?’762/ Q‘{'?LK’ AJP\F, 37 i 4 rC “<’
&4
AP7 9K/
lln}l K’
$
l/ 0;4} otgd
J:[?C":P([), - CEL x0rfd — _57 }!‘/
20"
- SoX28 X lragd L
S T T N i VT TR A
/ ‘
o 2YTE I cgp = 7S
R VT s =
T rae e pUEel
206 K Y 4535 K
7012¢ 37
_ BT 39,91 ¢
= e 017
391 29”

Scanned by CamScanner




2614 ROY,

# 5
I Zy
’)’}y >
- (s’
4 ‘7(_5,
K {o"k ]o/ =
| 7l
Solutilsp «
Relahive St , FEM:
\L—c:j_ﬁ;%_gé' — _ 2ol -::';6':(5’,4-/
= 2 o =Fon = T
R0%22 _ cpr”/
oc p—»?% e s Fee =~ Fep = —¢
K(D = } 2= |34
{22 %;.;91 K 2K 2 T
, / L n - AIR=17 K
lﬂ?arg 42-;;14 v [‘7\4_»?6# +——
WK « Lo 03|/ 2902187 :
£or02t”
—q 15’
ﬁ’ﬁ_ >) 4/ =
g’ BTy

"

- - &ter
Fan = Ppy = _T':{__ = 100F

Fep =, = loox )s™x 11124 M

P

- 50 ~
4 % 22:3¢" 5007 &
— 100X 1SV X 0154
Foe = Fp = —=2% g =
Be = Feg 75 7 —=2F 3K

Scanned by CamScanner



Joint | A B < b
Menmbep Al L4 Be ce | c¢p bc_
K o BIs 7 | e | e 5 I3 Y4 lfgL/
b:F — o5 043 9573 0+l 7 -
st | FEM | syap | -s0as 5D - 5D - -
C‘fbu Ralance. - Ve 56 D{:C? 26:S 205 = |
2nd ¢o |07 — 12125 (135 = egs”
Gele \pafamee | — | TFSS | —s3 | ~0d2 | -00¢3 ~
ed | (0 |-37¢ — 0036 | - es — ~0:32—
(Yﬂ’m Balameg| o12) orls [v571 [/ 20
Totaf | SY* 22 | - 40103 00+03 |~24» 2] | 92} 1 y3
Distripution for Side sway— B
FEM [ (o0 [0 [—re13 [ -28417 sU Y 5oy
Babn e -— ‘L/O'?,?‘ lé._.goﬂﬁﬂ) "’f('n? f_{dl'—f?——— -
o =049 — | =59 -5y | — ~5.Y
Balanee — 234 Ay - 819 226 —
(> [ty — Y| jr LY — 7167
Ralanee | — [~ X139 —*7e | —oity | —O'F -
Total 119 £¢r085 | _¢corps | —4Br 89 46:59 98'4-7
7= 11009 '
25 2nd Balanee | @119 40'97 ~t0:59 |~ (47 0] | YEeo | 49,97
A [s¢— Bafanex 5“1/-7,2._ ~(0107 60107 é'LL/,Z} ZL(':_?/, “,1(3
 Toral 1261 01 5% — 0154 [ ~FI2L | e | Lot

Scanned by CamScanner




P
,QGLIL — ) }’—
T s e
q-tﬂl){_.fﬁ (.7' — 2 'f*_%vZS‘K 4
73}’)} C/ﬁ ’ ;? S"";??—IQ
T J
—39q, RN
s 71Le K, a
05HY’
A 0§ ?} A’JK :’ ’7‘ 4('F7,¢’
(IF [4:¢ 5]
\#2 Slelare” Aol o 10009
.{,f‘lHK/ )
osht’ 10K 7'['”’1/’/
F )
0155127 o j 2L
' |
- 1 19¢ 1Y &~
7 4

ﬂé‘J’foi/

77

Scanned by CamScanner



2013

[o oy
(&
IAWK—
i 15~ T4 /‘H‘/ﬁr
P QQ@QME F
P
|6
ar €
< Soluton ¢
Rolahve shffness: w
N SRS BV TS o _uxisT g5k
Fag = 7L |6 FDP ’-——’—I’L
) ,
Be=qp P Fope — 75K
bep = 52177
Bre = 5
2 -
, ‘ —
Jeht | A B D E -
Member| AL | BA Be | CB ch pe | DF pE | ED
K, L | s ! 1 S s |1 [e§ | 105
DE | — | Oré oY | oty | 00k | 0375 025 | 635 ~— -
) EM = - - - - ~ Fs5 = — -9
sy | F
Gt - — |-2913 g ¥y - | —
"3 Se T — = ¢|-9:3¢
= v 0 L A
nd co — | - - = — Y OF -~ — — R |
o et 50| g4 _ o
palme [ — - — yY — -— =
. = _ oL | — _ _ 28
3l & - ~ [39% il
| tyere
, ! Balone _ Lys¢9 |-]'13 - 28 - |15 1106 |~) 5 E
Todal | — |-17¢9 | 1069 | 5163 |-5145 -25°471 55719 L F
I 4

Scanned by CamScanner




<

;.c?F’
S PRI
3+]12K
erlegRe— - = "7 2. 04K
12K A9R=14943 ‘j
, Ng:t}'k’
A "D
A R{
e
d
3 L€ 7 -—A(\S:
- k- &
4
- D
(EI4 7 )
-— g gy OOK
Faz =Trp L> '
= 180K &
FCD =Fpe =
Drstrioudsan ﬁr sfch:.waﬁ, [‘
Member | A [ BA | B | ¢p ' cp | e P [ pe | Ep|Fp
b F - 916 | oy | 90y | 0t | 037 025 o3ty — [ —
FEM !_100 ~100 — — too | 1og = -
Balom ee_ — (o Y0 |- 40 |-4o -3%.5 | _25 275 | _ |_
to 30 — -2p | 20 |-1&7| -3o0 == —  |-%as F12es]
Colamee | - 1 § =05 |- s | FsT (le2g
Cs 4 — -0'25 Tl 5962 | = 013¢ — - 5‘;2‘3 g-_;_s-
Balan ez > 01157 | gr0 |-3.85 |- cupe oy o oly| —
Toh] |=¢Y [-27¢9] P85 |R035 | 3035 | 43.5 | - | 7Y ~2600) [—131 _g.7
"‘ '3130:76
2nd balmer .
* 2 | =Elyyl- 26| 20y [<nSY J0SY | ALFFE | <16 F 35071206 Loy
ot Balaned __’,c7 ,,fg $i63 543 2549 557419 ~Q7F [-1vs0¢ -;8‘/'39
Tohl [C0H9FREM3] eqg | gl 1391 16018 | 3E7YT s 28 loage

Scanned by CamScanner



641<”

’ CJF= I S#]
il 785K L 630K —>
—> 926K — —p (3T K
| S
Q0357
- 2 = A’JK ':—):{7'9%3 - 0'74
f= [$ 57
g /s
44—
, SK
9¥:
SANby ) ,
11,( — |9 {%'0“42?—\ |3'?”!— Q{V/
a4 3¢’ 'uwr'—’ Y -
— 849 ¢
;, PHE” 92K
renc¥a |
b4
Lppe——
[ \

N
LMD 4

Scanned by CamScanner



20)2—

$’: ﬂmF
49/ F
& J27
g N L £ b
’ o * e 10”7 %")“’K .
£eld —> 15/ )
(4179 E
A 2 ;LE

_Relabvest'ffness? FEM: I
g = —L-~ L _oaxte T S0 k”
KEQ':.-{;’V]JS- Feg = — RIS _ ,3'3.}},_/
20
t- — _L—P\/ r ‘
tp )6 ™} pDE o a5 S }(/
KD[ L1 (=
R S J v’
Fep = 5627
Kep = L oo fo2s™
11—
o3
V)
01233kt !
0ryess s , _ a7,
249653 £ — —> 01233 K < i394 ﬂaR-4a,99K3 i
(9¢ j —> 20K ; ' 1
'A .
20:274 K
3323
d 1
— (k= i — |
— 4l
ENE LS
—>
' i _ 2l VR BT ’ ‘ h_.;ooxlr"’;\‘d
Fag=Fga = Fpe = Fep = e Joo k. O R A oo
=-156:25 K~

Scanned by CamScanner



Joint A g ¢ > | e TF
Member| AR BA RC g CFfCD b | pE|ED ias
K |1 1 S IRV BNTL TS BT o IS ol IS B A
- !
D' 1 oY 0+ 6 0+36 | 0129 0341 dré o:l{ -1
lsl4— Fen | — — o ~12.33} ~ - —  1=Stag] mfz“if =
Lyde) ged - L o | A AH 3o 4079 | g aes ) - | —
o { - P o e
2nd Co -y _ 2,347 4 108¢ | 2.y — a5ty
by ele _aee ?..g,la ;a 9] | -leay| 074 = | T
¢ Gahna| 4 [-0?91 -UY - 07 —(e7C| — |TorwETrsE
0] to oy | 2 | =7l iro' B e
| | | 11 ‘oo?su] -
Cyc,L’_ Bahnm d‘rq?_ -0'0‘{ ‘ *0'05' ‘ 0'5—— J'Lfl '5"[ | ’ 7 ) -,
= s & gr 3992 |-3273 tp0ll 038
Tt | o |ert] e [ee v m] PO
P)H‘rrlowhm (fm’ ,(1{( !W?ﬁ/
M___,_ PEM | 16d | oD _F__;.. - Asors] E = {[bo loe '-!i'égj
Cyc)P. Balane | —to © |- Yo A 5949 Crml 5”40,2'7“ Lo 5 Yo -
g [ €0 |20 =50 gy 35 o300 | 3 | RY tf,Lf — |
eyele | faone| 20 | T | 1359 2 ' 1Feq | 2l efe Y S |
\ i ) N .( . ! a . — . N
2r Co gr5%] Lo 1005 o4 B g Yyl terg L3 §? 7]
’ | i P z
Cﬁ’“‘ Balaviee rvr3?-9'?—!r;zf3 iofﬂ oryg 50_571 Crq% -3 - EF_~
TH’R’] o i Q@;H % »J\m?g-“ ;.a;l (99%0[: l{o _yyry2 t74:93 ?4.3;-;’;,;9,
s o -,___ ;
22149
| | i [ | 4 N
tod o {3108 |-3140¢ !?9'06a138-66§ 594 1-€612 | cer2]liey [-1g6;
Ba)mer J;‘ i
Ist o |-¢7Y (198 !alﬂ"(?L lel2—| f2e5S] 3393 ~33. LFe6d g43¢
pilian | sl |
F P s 37 54 7715 22| 3R | PR, L |
*.” ‘rgf-z{ %hf o :{4'1- "{4 11”5;0” i’ W’Bz“:ﬁl?? 'Z . gg ‘ I

Scanned by CamScanner



<4
A 2y g9 K~
‘H'“\L’
’
g <4 (81631
ILB,PL - — (TE= 284-Y4%3 )
KN — 2 FroLK.
% ) — — 7K
QOEeE Jh
CEH L
AR 0203
A LS. | =149
(3F AF Y73
Jo roazer
125 E” :
¥
K 27..4%"
C Jj ¢0-39K’ e 322 ¥
r y ) 20
e Sy v i /
241/ 7318 32
3,
£
| 7 177834 -

Scanned by CamScanner



1o K
e |
E : ]
£\
v
e K )
2o Py 1
S:'o\uﬁoﬂ'.
Relshive shffnegs; Fixed End Movrunt -
— , N -t — 7
K/}B = o= > b'58 FCE- - g0 K
= 1 :
kBC -‘ T{_g o b
K — -‘_ ~S r
ey = B Cegg
J 10K ;
# “i ATR=16-34
JU —> (164K <— ~

2106t

CES x 24

p—1 »~
cChd

Foe=Fep =

. PQD:: ch_: 3'24>((1-?)’>=Bo.
FAB"'FBAP o2 X 20 % |+2d

l'ldqu‘oi)m‘ = (R3r05 k"

Scanned by CamScanner



= ?
UAOIDn'-'l A‘ E c D
v ~ eEe | <D &
Memlar An CA R < @ L”‘cffﬁ .
K 565 | 565 | & 5 ;_’#0’?7_1 -
> F 14 | gs3 |04F T qe _’f—__r_f_/ =
= = | = g —
Is) rers -
— Yy, 2 -
Cyt | Balnee | — — | —7¢8 =0n = o
'L’\é _ _ ’lg‘('/ _ = —
Cpelr faamer — 275 gr6s — = ___’:______ — 1
2rd 2o y 28 | — _ ‘33 =
O gafome| | T |~ |le9r | o RRST
Tof2/ o o ps| -2 |-3a46 | 80§ —55Y — 2
| Dishrbuhon  Ppr sl‘izs“wa?
Ls4 pe™ | 123+¢05 | |29:05 —|0D - oo — ’ 1500 373 120 + 3%
Gl paloner |-12.3 05 |—12:3% | —[0:83 | ~ 1595 _ RV T —
o | €0 e Fenss Fens [-siqn | - - e 19
= | . -
(‘ﬁb‘ Balomee crtt | 2643 | 320 | RX'Y7 e 14173
'}Y:& (o 184 (* 2,d 6 | 25~ (€] — — |19 7
Coele £ s men A9 14| ~Re2F .03 | 74 o LT _
Tok o | $639 |~se | —wer9 | — | 1%y | 139079
220487
3 en =3 .
2 2na Baboee| & | 47+64 | =164 Z5ME |~ sW1E | 6342
~ W3y go 45 sy |-l £
it gAome | O 9.% | ~1B 340 |
N N
o |s1139]|-¢137|-86 &1 | goO ;6-6:.[' g '“l

Scanned by CamScanner



, _ 729
L1 g:3%) CIfe= 78777 K

[ESU P Jl Me—zpity — 7
/
ﬂ'f 1'qlﬂﬁ;‘
ey AR b mv ks
10§ 1T R

16°37Y
e
19.9%9

_ o-Y82r

2

’37’7,,6—

Scanned by CamScanner



SLOPE DEFLECTION METHOD
By Po_

’ #o L % ol 2

cons I‘dev’llna AR member,

P

MAECAwf R

P2
AN

Tb Mga

§| (Equivalent To)

F[ ?Q‘
MFA"(‘;‘T 4 j MFea
MAa e
(T\ \g‘A _,_,// '\B a2 VA
+
] — T
Iy -
Z @ o S ) "
Mpg = MEg - Mg — 4 Mg
‘ 4EI0p _ Ly JE1C%
- MFAB - T Q\% L )
> Fav Cnd (o)
. -0
'.MAB:MFAB'\‘-—-—L-_— Q\GA B @
'E) Neav End(aa)
S\.ml'lar}ﬂ ,

QEI '_A'\"..,..‘.
M — MF + — _eA’—QBB} PREPS ,@
rd

Fquahons ® 4@ ave e slope déj:\eah‘on equationg which expyess fhe

end wmomentz yn terms Of The end rotahons and the app l1'ed )ondfna.
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Problem : 01

J:s\%;r 20k [/ N 6K
A fromeacioef UL UL LT i . JE
(3 @28 (01 2% (@I >
S % * KV 3 K 2 —3
|27 TR TP T

Caleulafe 1) Relahive stiffnesc (i Fimed End Mo rment

Soluhon: Ro latve SH{'—FNN:,' .

KAB’: 32 ~3

ep = 2 ~ 2,

Fixed End Moment:

WL 2%17 ,
== = — = 46
FA@ = FBA = = 3 36K
— oW _ a%ltrm: g6 K’
(Fae), = G:eg)l— e =g
- PL AR _ g0 K/
(Fre), =)= 5 = — 5 -
o< FBC_ _ FCB - 15-6 K*/
pal” _  1BRYXET oy
Fep = T 12
£r, = Pa™b _  1€%947X8 - —16K~

FDE ':Qs)(:;) = 19\4/

Slope  de flechon .equ'«lhrms” .
= 26 -3
MABT?,M—BQM’ 95) B

Mpa = -26+ 3 Q,@f'lgg) =-36-66p
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Meg =476 12 (-84 —20¢) =-176 — 505 ~10 Be

Mep = 32+ 2 (=28 —6)) = 2R~ 78 _z6,
. HDC:—16_?‘3\('—9L—9\@D>:""lé'“;l@c"({GD

HDE - |8 K
Joint (onditon:
gorrT onet T

: =0
Jo'nt B MBA'r Mepe
1 ::O
- [DQE'—‘ESC.
l -60p +1%¢
= —-36 o
| = 1693—*—5‘9&: M2AD, =&

FJointC 2 Meg T+ Mes -0
=0

- @®

= —15b ~50g - 10 QL+3.1fogL, 20 )

=124 .-t
= B0g+IYE +a.8p
_,_Z___————:qunf—‘l?: Mpe +14 =0
2

=> — |

i = triangle
C # uUpper -}manalQ = lower g

140 (E'x'am—q —,n—:q»‘a- gmgw (‘—1'7‘:)
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By solving BN @, 0D & N . We obtaun,
Op = 199 rad .

Be = — 142l rad:

ey, = 7-¢0 rad

Now, MAB: 36_37(”'9’—‘[ = O'?g K/'

; -
Mga = —3¢— X174 = = 10 64

= 10766 ¥
= _ qox 194 — 55X (- 14+21)
Mgr = 15¢- 1
Meg = —156 — X117 — lox(-zq.zy =

( = 73- 697

_23.4 ¥’

— - —19.21) — AR 7’
Me.p = 32 4% (—19-21) e
— P
. -— X?'L -
Mo, = —l6— 2% (1 21) =Y
/7
Mpe = 19 K
\(3?/& 20¢ av/f e Cy
» A J/ [ . f J/
Ry A CE . VAP 23 e
I O P (X sl A o L T 4%
Assignment s 01
“a¥/fy 10K ENS
4 g | c > E
et )

i 127 AT g ™ 4’ ¢/ A o’
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Soluhon*

- Relative st7ffness:

_ |
o= T 21

Li'xed End Moment:
W aXxliz

~ /
fo = U5 = 2T = 2ak= —Frg
Kge = & ~ 079 = L lox1e f_F
BL = g ™ Fpe = —¢ = —2— =A0K'=-Teg
g e "l
Kep = ’7'{ & 1 Fep = Paf I EY wﬂq’___ 2123 K7
K L - i
PE = 5 ¥ ' Fpe = — _Pa"b i C Gk AL S 10 67K
L 12~

5lope deflec;h'on Equationgs
Mpg = 24+(-26 —By) = 1-264 —0Op

Mg = —24+ 1x (-84 -20g)= —29 8 25

HBQ = 20+ 075X (—.Qge ~9¢) = 0 — 156 - 0:77 B¢,
Mg = =20 +0' 75X (-0y~28s) = ~20 ~0-758; — "5 6
Mey = R1°33+ 1%(-26¢ -©p) = 21°33 - 26¢ —6p

Mpe = = 1006 F + 1% (-8—aA6p) = —10:4F ~ Bc "'7\99_
Mpe = 0+ 1'1aX(-28, —6¢) = — 10D - 1-29F

Hgp = O+ 1:aX (-aD«—D\aE): ~ )90y —LACE

Jofnt condihons:
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SHELL
STRUCTURES

INTRODUCTION:

* A shell structure is a thin, curved membrane or slab, usually of
reinforced concrete, that functions both as structure and
covering, the structure deriving its strength and rigidity from the
curved shell forms.

*  Shell structures predominantly resist loads on them by direct
compression. That is without bending or flexure.

* Since most materials are more effective in compression than in
bending, shell structures result in lesser thickness than flat

structures.

MATERIAL:

* The material most suited to the construction of a shell structure
is concrete.

(o Pty Vit
/i “:h'_l:"r,. ;

Scanned by CamScanner



TYPES:

* Shell structures are sometimes described as single or
double curvature shells.

* Single curvature shells, curved on one linear axis, are
part of cylindrical or cone in the form of barrel vaults
and conoid shells.

* Double curvature shells are either part of a sphere, as
a dome, or a hyperboloid of revolution.

FOLDED PLATES:

* Folded plates are the simplest of the shell structures.

+ The distinguishing feature of the fold

ate~is the gase in
forming plane surfaces. .

P
, -
o 2}

e .

» They are more adaptable to smaller ag@as’fﬁg ﬂyé_a surfaces.

<, - B

» A folg&thplate miy,be fqrm,ed’ff)r about the same cost as a

~~-hor_izgqf]§l slab and h&srnff}ch less steel and concrete for the
same-sparis. | I

. L
« For widths of plate.ovVer, say, 12 feet, thekthic,lgngfss of the foldefd

-

-

plate must be thicker. _—

« Some advantage may be gained by increasing the thickness of
the slab just at the valleys so it will act as a haunched beam and

as an | section plate girder.

AR EWET0 Fghy ¥ o 45 2 o
Aefrirg Sl filea F At
L e
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BASIC ELEMENTS:
1) The inclined plates

2) edge plates which must be used to stiffen the wide plates

3) stiffeners to carry the loads to the supports and to hold the plates
in line, and

4) columns to support the structure in the air. Are the main 4
elements of folded plates.

* Ifseveral units were placed side by side, the edge plates should
be omitted except for the first and last plate.

* If the edge plate is not omitted on inside edges, the form should
be called a two segment folded plate with a common edge plate.

CANOPIES:

* This folded plate has four segments.

* |A two segment structure is not desirable because it has very

little torsional resistance. | '

| ‘ | I

—— |
P T et [ Lzl

* |If it is abso]utely necessary to-have-atwo-elemen 's_y_s;err_r, a

torsion member_can-be placed in_the~vallgy which will carry the

T o
unbalance@¥oads. Tz

-_—

* |Stiffeners-can.often by J]}igderr'ofr'ft]‘w top surface so they are not
in evidence and. the*shell will-appear to spring from the vertica

colump.~~" s

| At the wall of the building there should also be a stiffener
hidden in the wall construction.

* Provision should be made for drainage of the centre valley.

(]
\

YY)
CEALYS
4 'N'.‘.'.ﬂ

-
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EDGE SUPPORTED FOLDED PLATES:

The usual upturned edge plate can be eliminated and the roof

—_

structure can be made to appear very thin if the edge plate is
replaced by a series-of<¢ 1]!11 &
| | P

NTASF M ~
L pmpms T z; i | N =

e i

-r » 1
Loy

N ot st o S | M

* The slab between co}uanéﬁ”ﬂ‘ﬁusﬂ be de§iEned as-a-bigam

T _ﬁly bc-g:onvenj nt to ext‘%nd the main roof slal asiz cal
S _' — i ] — 1] * i e b i'd- -

. dm
canopy.” —- 4. . ] A

L' —

The vertical columns in the end walls at the crown of the gable
takes the reactions of the plates and the horizontal ties may be

ti]efer

eliminated.

* Wind loads are taken by rigid frame action in the columns and
stiffeners.

CYLINDRICAL BARREL VAULTS:.._

HAN
- DY
» Barrel vaults are perhags_,the'm’c’)’st useful of the shell struc_,t}.]res

because they gaglspaﬁupto 150 feet with a minimum/'p_f i

mater}i__al/f"( e iy
) RN - v

# ~ —

" to reflgce stresses afd th/ig]méé’sves in the transverse direction.
< Barrel vaults are essentially deep concrete beams with very thir
web members and maiybe designed as such by the ordinary

methods of reinforced concrete.

i 7
are very_effidjent structures because the use the arch forms
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ELEMENTS OF BARREL VAULTS:

.

The shell has been allowed to project beyond the edge of the
stiffener in order to show the shape of the shell.

Stiffeners are required at columns.

In contrast to folded plates where the thickness is based on the
design of a slab element, the thickness of the barrel shell is
usually based on the minimum thickness required for covering

the steel for fireproofing, plus the space required for three layers
of bars, plus some space for tolerance.

Near the supports the thickness may be greater for containing
the larger longitudinal bars.

If more than one barrel is placed side by side, the structure is a
multiple barrel structure and if more than one span, it is called a
multiple span structure.

DOMES OF REVOLUTION:

* Adome is a space structure covering a more or less square or

circular area.

They are formed by a surface generated by a curve of any form
revolving about a vertical line,

This surface has double curvature and the resulting structure s

much stitfer and stronger than a single curved surface, such as a
cylindrical shell.

The simple dome of revolution is a portion of a sphere.

However, other curves are also satisfactory, such as the ellipse,
the parabola, other conic sections, or random curves,

Scanned by CamScanner



SPHERE SEGMENT - COLUMN SUPPORTS:

* Ifadome is buill as legyhani’ﬁaﬂf"s‘ﬁhtre. a tension ring of steel bars,
plates, or wires is lgqulred at the base to carryﬁihc; thrusts of the shell.

-

—distributing the 1 Lé;g_[i()\l-{ "iTTI‘]E COH ﬁf{i’ﬁj{?ﬂ dome. ————, .-
e I =l = ] 1 il
-

£
; \ o .
* Inthis case, the fijgihas been mgdc_bigenqugi’,éd%al_ it assists in
1 1g FoH
1
il
%

. e

- — Ty
+<The direct stressédin L] I
La ﬁuducctsggg_ssl's,gg thl shell are :ﬂ'oslly com ée_'_isﬂvc,_mthxs structure
and are so small that thé-$tress caldilations aré hardly necessary.
Seee T ST .

- A

- S

* Domes have been built with a thiékness of 6 inches for a span of about
300 feet. —_ e,

|
HALF SPHERE} VERTICAL WALLS: o
o

ofial
,..rw—-éu[l u.IvHI i

. . ; = il .
* Ahalf sphere[for a dome of revolution 4G5 not requireythrust ring at

the base so it fan be plated on vertical walls and made cofitinuous with
alle T S S ¥
the walls. : E TN

| ' w B

‘ 1] I

¢ This design islused for tanks because tl ¢ roof Becomes a Igfl[rmf,the
tank. gECEe—_ 4 § R

5

* This structure is a spherical dome with portions sliced off to

form a squar%_ g{;ecfan_g_lg. o

=,
i P e ——

d i BN e :
+ This dome isi$upported by f(;'ﬁ%?'/gfd frames and wuld only be
suitable for small spans because Fhe frames would“get quite

large. AR : el
- gL
* For long spans, it is necessafj to place a tie between the knees
of the frame. .-

-

*Stresses in the shell are direct compression (membrane) stresses
except across the corner where there are direct tensile forces due
to the outward spread of the forces.

i e R TS
A

A et
Wl

)

Scanned by CamScanner



TRANSLATION DOMES:

¢ This structure looks very much like the Square Dome except the shape

. = . o
IS ECTeTatet vy —mrentretydhtterertmethod

* Atranslation shell is generated by a vertical-curve sliding along
another vertical cypve! - )
St T = 2ty

* ~The curves cuﬁ*‘%c circles, ellipsgs, or parabolas, . o
b : - " I) e ._J d

* Mostof the 101 is carri ¥ with some comi
Mostolthe 1oad s carried by the side arches with some coming
directly 1o the corners.

!

* Such shells are suitable for quite long spans with some interior lighting

furnished by skylights in the shell.

N

13 b chreb be—trnlrdard—ml VI 1] H o} u
—oarrcr s oidea Prasanosnorarcenes e atspocarcases ot

transtation shells.

YR
¥ ry{..),fw‘
RasReis A 4 103 N8
i '\‘:"Jr."'"- Il TR 1Y
ﬁ:":"‘v-'- £ YR,

INTERSECTION SHELL - CROSS FORM:

» Four ¢ lindrcal barrels intersect to form a central dome,

v

* The structure is supported by foupColumns.at the corners of th
crsection so that part of the barrel cantilevers from the central

* Pros RV IR ITRY
K
central dome a1 the column

There are sevéral alt€mates: 1 )
1) the colurms may be made very heavy.
2) short lengths of walls in apangle shape may be used at the
corners ipstead of individual columns, R

3) diagonal members may be placed in each of the walls, or

~

4)ties may be place berween tops of columns. !
- - 4

R
e,
i
.
-

* The architectural advantage of this structure is that it appears to

float in the air
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INTERSECTION SHELL - FOLDED PLATE:

* Almost ¢ Sate
A fgfé d(lil t1|1e combinations used for curved shells may be used
ed plates, the resulting forms are almost unlimited.

* Th -
Co::]zolun(;ns may be place so that there is no column at the
rand the central dome is suspended from four cantilevers.

« H -, e ! .
OWC\IM?I, 1S bf:ttet to put the column in the corner so that the
central intersection may be used as the stiffening element.

4, X
I A e
':Q}‘!?\L“L"‘{:ﬁ o

i
y
o CEY SRS

PN T

COMBINATIONS OF SHELLS:

« Combinations of shells are useful and lend variety to the other
shapes and forms.

The number of combinations is practically unlimited.
The combinations possible are:

1) barrel shells and folded plates,

2) barrel shells and short shells,

3) barrel shells and domes of revolution,
4) barrel shells and conoids.

5) folded plates and short shells.

6) folded plates and domes of revolution.
7) folded plates and conoids,

8) short shells and domes of revolution,
9) short shells and conoids, and

10) domes of revolution and conoids.
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DOME AND BARREL VAULT:

* [Fhe side of the square dome suggests the shape of a barrel vaqu.

I'hese are really independen { Structures since the structural

ﬁlemé‘tﬁts are all formed before the attachment has been made
nd could bﬂ cut apart without destroying the strugtue.

* Vaults can be attached to any of the fo ur sides to;}:ﬂ:oc?i[uce aT

shape or a cross shaped building and the wings may be of

barious lengths. 1

* [Fhe ties across the sides of the dome can be eliminated by L
shaped walls acting as thrust abutments.

SHELL ARCHES:

+ Folded plates and cylindrical barrel shells are essentially beams.

+ The same cross sectional shapes can be used for arches and a
new set of forms, having different structural properties, is
obtained.

» There are types of shells that fit in several categories.

The hyperbolic paraboloidal dome is really a shell arch.
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| of the dlﬁ):rent secuon shapes of fol
with this type of structure.

 [As in the folded lm‘a‘t? shapes, an ec}ée plate is reqmred for the
outside member. &/

_\ /7

Placing of concrete on the steep’slope at the springing of the

arches may be a problem unless blown-on concrete is used or

he lower portion of the shell may be precast on the ground an

lifted into place.

BARREL ARCH:

This shape is similar to the folded plate shell arch except that
cross sectional elements are cur ved instead ol being made with

¥ - ""-‘“- A - - e,
plane wrrflcesv Sl : Py

Scanned by CamScanner




	Top Page Structure
	MD FARHAD HOSSAIN
	Structure Index
	Tohur Sir
	1.Moment Distribution Method
	2.Moment Distribution (Ques. Solve)
	3.Slope Deflection Method
	4.Slope Deflection-(Ques. Solve)
	5.Composite Structure
	6.Composite (Ques. Solve)
	Shofiq Sir
	7.Stiffness (Beam)
	8.Stiffness-Beam (Ques. Solve)
	9.Stiffness (Frame)
	10.Stiffness-Frame(Ques. Solve)
	11.Stiffness (Truss)
	12.Stiffness-Truss(Ques. Solve)
	13.Flexibility (Beam)
	14.Flexibility (Frame)
	15.Flexibility-Frame(Ques. Solve)
	16.Flexibility (Truss)
	17.Flexibility-Truss(Ques. Solve)



