Z. VNUCEC: Vjezbenica ispitnih zadataka — Dodatak 1. DEFORMACIJE RAVNE GREDE KOD SAVIJANJA

DEFORMACIJE RAVNE GREDE OPTERECENE NA SAVIJANJE

1. OPTERECENJE KONCENTRIRANOM SILOM F
Zadano: F, |, a,c, El, (b=1-a, a<l/2)

Nagibi tangente na elastic¢nu liniju grede:

Fab Fab
=— b+1), a a+l),
W= "grer, Ot g @D
Fab
=0z, O - ,
PR e 3IEIy( )
o 3c?
o~ 6IEI )
£= (1 —4a?).
Progibi u karakteristi€nim presjecima grede: 24|E|
2 W2
W=D = TS (1 raib—c?), we=— (317 —4a?), Wm0, -d =~ (17 a).
3IEl, 6IEI, 48El, 61 El,
b) |IF elast. linija Nagibi tangente na elasti¢nu liniju grede:
o oAl % B Fel Fecl Fel
C - " " o :_C, o :_—C, Ol.=— c
W/(?L 7D [Ew, | 2 AT3EL TR BRIl T 24EI
C a b
o Fc Fc 2
7 o.=——(21+3c), ap=—-—("-3b").
ta ¢ 1/2 /2 6El, 6IEI,
+W,

Progibi u karakteristi€nim presjecima grede:

2 2
W= ¢ Cwo=— FCb (| _b?), we=-rCl
3El, 61 16El,
c) El, elast. linija Nagibi tangente na elastic¢nu liniju grede:
o Wp We o F
B oy - Fet _ Fcl _ Fcl
A T Db E R c AT6EI,T P 3El,’ ° 24,
A W,
a b B JaN\ c
+ o =—— 2l +3¢), a 1 -3a%).
17 1 112 c " 6EI, (@ +30), ap= IEI ( )
WY
Progibi u karakteristi€nim presjecima grede:
2
W, Fc v0), wy Fca (17 —a%), WE:_Fcl .

16EI,
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2. OPTERECENJE KONTUNIRANIM OPTERECENJEM

Zadano: g, l,a,c, Ely(b=1-a, a<l/2)

a) Nagibi tangente na elasti¢nu liniju grede:
ﬁly q CleL q|3 q|3
YYVYYWYVYVYVYVYVVYYY VY Wo o= , 0= , ag=0,
) : 24El 24El|
Clwe Elwe D y y
Al an elast.’linija B q
—r o ac a.=————(°+4a°-6a’l), a,=0a;.
W a b c 24El,
/2 /2
Progibi u karakteristicnim presjecima grede:
3 4
W= (I°-2a’1+a%, wy,=-og-C=— qcl , WE:iqI :
24EI 24El, 384 El,
b) q El, Nagibi tangente na elasti¢nu liniju grede:
meiwwmmwwgﬁ \ .| . )
a Al Bl 1p B c Y Y
N ac =0g, Oy= I*-4a’(l+a
Y We o= e %o 24EI 2aEr | (+a)
W, 0/
— 7+ an By PE\ Y qla’
W elast. linija = 48El,
Progibi u karakteristicnim presjecima grede:
qCI 2 2 ql® 2
We,=—0lg-C=— —2a%), wy= I°—a“(41+3a)|, w.= 51° —12a’
© 24El, 2 0 ). o 24EI aer I ) w 3B4EI, ( )
C) El, q Nagibi tangente na elasti¢nu liniju grede:
| NV I I I VTV VY _ 2
- E Xg _Cc T 24EI (17 -26%), o= 24EI (17 -4a%.
a A /2 /2 c
wo o L dp= 0, , Go= 24E| — 9 [e-actq+0),
=N OA
~Z+a WE __— b Oc ~ qICZ
+w  elast’linja e %e= 48EI,
Progibi u karakteristicnim presjecima grede:
gal 2 ql? 2 2
Wy=—0, -a=— 1 -2c¢%), w.,=-— —-c“(41+3c W = 51°-12c7).
oA 24Ely( ). e 24E K ) 384El ( )

y
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d) El, Nagibi tangente na elasti¢nu liniju grede:

WWWWWWWWWHW\

: B b2l |, 1(bY b21(, b)Y
4 E D __4d {1__(_j _abiy b
Clw W, a , O
- op
W q |% elast.linja | ¢ o qb?l {l l(bjz 3(6[)2}
c— Al T - T ’
112 112 12e1, | 2\ !

2 2 3
_qgb?l 1(b) (1-c)* 2 3 __9pl 1_2[9j i(l——aj _
OLD__12EIV{1_E(I_) ) e T e 1) "2

Progibi u karakteristi€nim presjecima grede:

3 2 3 2 3 4
. L 4_7(9}3(9) Cwp= 90 (“iJ P (. L
24E1 1) 2B (U7 1) 0 T 0rir ol
2|2 2
W, = qb”l (1+E] _l+a, 1[']
48El, I 2b  8\b

>

e a9 KT Nagibi tangente na elastic¢nu liniju grede:
El 0&/
HWWWWW% LY We o..3a® 7 gl
wo [P\ we|E ah ez C " 128El," ° 384 El,
A a D e
A A\ B |3
=, | oK~ \ 1 q
+ _
/2 /2

3 2 3
o=+ A g 7o(3] Lea[2] |.
384 El, I |
Progibi u karakteristi€nim presjecima grede:

3 2 3 4
We=—0p C=— I al’ C Wy = ql"a 9—12(% +8(Ej , WE:ii.
384 El, 192El, | 2 I I 768 El,

f) el Nagibi tangente na elasti¢nu liniju grede:
5 WWWJWWW . o__ar {9—64 EJT
a A Bl ip B ¢ " 384El, al
ac B}
% as VWC %s= al |:7_32(Ej2 , Q=0 ,

W, J 2 384El
\ ap N ’ -

1= (o3 elast. linija

2
ta __ar 9—64(Ej (1+Ej
W oo 384E|y[ | )|
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Progibi u karakteristi¢nim presjecima grede na slici f):

3 2 3 2 3
W= —ag-c= -3¢t 7—32(Ej R L1 9_64(3] _48(Ej I LT
384E| | 384EI | | 768E1

24a%) .

3. OPTERECENJE SPREGOM SILA #
Zadano: #,1,a,c, Ely(b=1-a, a<l/2)

Nagibi tangente na elasti¢nu liniju grede:

Progibi u karakteristiCnim presjecima grede:

a)
: . A ’ - a= 2 3(5]2 ag= - 3(1——]2
e c E D . == AT BEI, 1) | "% 6El, |
A g b
1277 2 LM 3( j _3@2
— 22 ap " 6EI, | 1) |
an ac QE TN\
S el
ap=—2t1-3[ S 43[ S |,
T last linja V= T YA
to
o A 1—12(%2
= 24E1, 1) |

e 6 e A e (e e G )

Progibi u karakteristi€nim presjecima grede:

oG] s ] e

Nagibi tangente na elasti¢nu liniju grede:

b)
ac M elast. linija Vi b)? i a
_ AW EI — _
Wel o 0L 2 ) T BE [1 S(IJ SRR - S[J
C L D E ap
A NI |w, B M a\’ b
_;05 OCD& § Oc=0Qy >, Ap= 6E| 1- 3(Tj _3(Tj ,
c a e b
W | | 2
2 /2 o= M 1_12(Ej .
24EI |
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C) M Nagibi tangente na elasti¢nu liniju grede:
,’~\ Ely 2 2
\ : o M 3 b 1 o M 3 a 1
T ~se 137 )t emsm BT L
D E afmo  C A BEl, | ® 6EIl |\
A a B y y
/2 1/2 C
_ M a)® _(bY
aD‘ﬁ:_ oc.=0Cg , aD:_a|:1_3(Tj —3(|—j },
OA Wb WEe oB
2
) dlast linja TN\ We A {1—12(% }
. ta oc 24 El, |

Progibi u karakteristiCnim presjecima grede:

e ) B RO R )

d) M Nagibi tangente na elastic¢nu liniju grede:
| =N M
= D E =Y C A BEI,T P 3EL ]

A a b B
112 112 c )
N M a
ac Q-=0g , Op —a 1-3 | s
elast. linija W y
(24N oB C
WD WE / ' /WI
1= _\ op=— )
fa %% 24EI
F+UWA ap ae

Mcl Mal (an MI1?
We=—Qg C=——, Wo=———|1-| = | |, W= .
3EI 6 El | ZI.6EIy

y y
e Nagibi tangente na elasti¢nu liniju grede:
) P I, g g jug
:D aA E BDQU C A 3E|y, B 6E|y, (o} B
— A2 /2 c
o ag=—_(1+3a), a=21
Wb acY — 3EIy 24 EIy
oA, \WEe J /0B S
= — — Wc
Wy T elast./linija ag/%

Progibi u karakteristiCnim presjecima grede:

Wc:—aB-c:—MCI, WD:—;/IIE? (21+3a), w,

y y

_ M
16El,
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Vi
f) Ely M Nagibi tangente na elasti¢nu liniju grede:
\
<4~ 4 ¢ [ | pems D M M M (ajz
A U= o, Gg= o, de=———|1-3[ = |,
/2 /2 C 6El, 3El, 6EIl, |
a,
A C%%?\ M M
E \\ aD———(|+3C), o= .
s N We We oy = 3El, 24 El,
+a Wb
elast. linija (oA
+Ww . 4
Progibi u karakteristi¢nim presjecima grede:
2 2
WC:_/I//aI 2] w,= e (21+3c), w.=-— M-
6EI, I 6El, 16 El,
g) Nagibi tangente na elastic¢nu liniju grede:
oS e
D ME Botmy C Ap=g=ac=0ap ,
a Ao 1/2 c 24El,
oA G oc W
Wo N ‘W ET T .
: jaD S ¢ 12El,
WG elast. linija
Progibi u karakteristi¢nim presjecima grede:
W.=—-Qg-C=— Ml Wp=a,-a= Mal w.=0
© 24E1," ° "% 24E1, T




