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, I, a,c,Ely(b=1-a, a<l/2)

Nagibi tangente na elasti¢nu liniju grede:

Fab Fab
—— 8 (h+1), a
“="%im, OV = GiE,

—(a+l),

Fab
Og=0g, ac——ﬁ(l —2a),

y

o 3c?
o~ 6IEI )
£= (17 —4a?).
Progibi u karakteristi€nim presjecima grede: 24|E|
2 W2
w8 FaC G hab—c?), w2 (317~ 4a?), W= —ay, -d =—— 29 (12_ 7).
3IEl, 6IEI, 48El, 61 El,
b) |IF elast. linija Nagibi tangente na elasti¢nu liniju grede:
\ ﬂ% - B Fcl Fcl Fcl
C ‘ ' ' Op=7——, Og=————, Og=— :
W 2 7 Dw, Ew, | o ATBELT TP BEL,T TR 24EN
L e A a b
Z____ FC FC 2 2
— o.=——(21+3c), ap=—-—("-3b").
e 112 112 6EI, 6IEI,
+W.

Progibi u karakteristi¢nim presjecima grede:

2 2
W= ¢ Cwo=— FCb (| _b?), we=-C
3El, 61 16El,
C) El, elast. linija Nagibi tangente na elasti¢nu liniju grede:
an )\, Wy We o F
B oy - Fet _ Fcl _ Fcl
A T Db E R c ATEI,T ° BEl, O 24El
A W,
a b B JaN\ c
+ o =—— 2l +3c), a 1 -3a%).
17 1 112 c " 6EI, (@ +3c), 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 q
Zadano: q, |, a,c, Ely(b=1-a, a<l/2)

a) Nagibi tangente na elasti¢nu liniju grede:
Erly q awy ql® ql®
PN I I W I Y Wo OUn==aEr " %a= e %=
Ciwc Elwe ‘D y y

Al aa elast.’linija B q

—i o ac ' a.=————(*+4a°-6a’l), a,=0a;.
AW a b c 24El,

/2 /2

Progibi u karakteristi¢nim presjecima grede:

3 4
(=22l +a%), wy=—a,-c=-3 -5 A
24EI, 384 EI,

W.=
< 24EI

q El, Nagibi tangente na elasti¢nu liniju grede:
IR T I AR AR A L | RPN LI RPN
D 2 E N C AT 24EI B 24E ’
a /2 )2 B c y y
D ac =0, Op= I° —4a*(l
W op, We Oc=0g, Op 24EI [ a’( +a)]
W OB~
—7ta o A RENE L__ala’
W elast. linija = 48El,
Progibi u karakteristicnim presjecima grede:
~qcl ) 2 ql’ 2
We,=—0lg-C=— —2a%), wy= I°—a“(41+3a)|, w.= 51° —12a’
=0 24E1, 2a (7230 o 24EI s [-a@sa)l w 384EI ( ).
C) El, q Nagibi tangente na elasti¢nu liniju grede:
| VI VY T TS o\ (17— 267, (17— 4a)
D . N C AT '+ e ’
a Eoa 1p |E Ip B . 24EI 24EI
wo o L dp= 0, , Go= 24E| — 9 [e-actq+0),
2N OA
~Z+a WE — b Oc ~ q I CZ
+w  elast’linja e %e= 48E]

Progibi u karakteristi¢nim presjecima grede:

Q|2 2 2
—c“(41+3c W = 51 -12c?).
( )] 384El ( )

y

al
9812 -2¢%), w=-

Wp=—0l, -2 =— ,
R YT 24E
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d) El, Nagibi tangente na elasti¢nu liniju grede:

WWWWWWWWWHW\

s B b2l [, 1(b)’ b2I(, b)Y
4 E D __4d {1__(_j _abiy b
Clw, W, o , O
ac’ glast. linij ¢ 2 2 2
W a elast. linja | o qb?l {l_l(gj _3(§j }
112 112 12e1, | 2\ !

2 3
_gb’l | 1(b) (1-c) 2 3 __apl 1—2[9] i(l—aj .
OLD__12EIV{1_E(I_) ) e T e 1) "2

Progibi u karakteristicnim presjecima grede:

3 2 3 2 3 4
. L 4_7(9}3(9) =90 (“iJ P (et A
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) a Nz Nagibi tangente na elasti¢nu liniju grede:
El 0&/
T l Weo o 3P _7gF
—é D E o = C AT U128 El,’ ° 384 El
Wp Wel = B y y
Al aa i E B |3
= | & | \ 1 q
+W ta a |90 elast. linija b C Ac=0g, Qg= 384 El,
/2 1/2

1 ql® ? a)
Op=— 9-72|—| +64|—| |.
384 El, I |
Progibi u karakteristicnim 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:
) www:www ] o ar {9_64 3”
a A Bl ip B ¢ " 384EI, )]
ac -
% as Vwc o =—aF {7—32(%2 o=

W, J 2 384El
) b N y i

1= oE 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= —otg-c =~ 9! 7—32(Ej wy =93l 9—64(3) —48(Ej w= 9 51242y,
384EI | 384EI | | 768E1

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

Nagibi tangente na elasti¢nu liniju grede:

a)
] Ely\ 4 *M , LM 3(5]2 oM 3(1__]2
e ¢ E D . =fmp AT BEI, 1) | "% 6El, |
A a b B
1277 2 LM 3( j _3@2
— 22 ap " 6EI, | 1) |
an ac QE TN\
WC WE WD OB /WI ( j (Cjz
op=———|1-3| = |+3| = | |,
T blast linja =~ © = T YA
to
o A 1—12(%2
= 24E1, 1) |

Progibi u karakteristiCnim presjecima grede:

(0 6 w0 o8 e 2 (15T o(s]] -2

W-~.=
¢ BEI

Nagibi tangente na elasti¢nu liniju grede:

b)
ac M elast. linija M b)? M a
— Vo El _ —
Wel o, L 2 ) " 6El [1 S(IJ SR - S[J
C L D E ap
A N |, B M a) b)°
_15% [ ~~—y T S(Tj _3[Tj ’
Cc a o b
W | | 2
/2 /2 o= M 1_12(Ej .
24EI |

Progibi u karakteristiCnim presjecima grede:

Ul DRURES— RO
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c) M Nagibi tangente na elasti¢nu liniju grede:
) S M| (bY M| (a)
. y ' =——|3|—| -1, ag=———|3|—| -1],
;& R I b cfmn C @a 6E|y|:(lj } e 6E|y[(lj }
B
/2 /2 C
_ M a)® _(bY
aD‘ﬁ:_ oc.=0CQg , aD:_a|:1_3(Tj —3(|—j },
oA WD WE oB
2
= T dlast linja TN\ We A 1—12(3j .
T ta ac 24 El, |
+VWN N

Progibi u karakteristi€nim presjecima grede:

R ) B RO R )

d) M Nagibi tangente na elastiénu liniju grede:
| =N M
i . D E =¥ C A BEI, P 3EL

A B
1/2 1/2 C )
N/ ac=0ag, a M 1—3(aj
elast. linija e R 1|
an B WC
WD WE / ' /WI

= A ap=— .

o %%: 24El,
F+UWA ap ae

Mcl Mal (an MI1?
We=—Qg C=——, Wo=———|1-| = | |, W= .
3EI, 6EI, |~ (I 16El,

e) y; £l Nagibi tangente na elasti¢nu liniju grede:
(‘ { A N /| R
D wigw E Batmpy C A 3ElL,T P 6RO T TR
— A2 /2 c
o ag=—_(1+3a), a=21
Wb acy. — 3El, 24 El,
oA, \WEe J /0B S
= — — Wc
Y elast/linia g2 7

Progibi u karakteristiCnim presjecima grede:

2
Al WD:_/I//a (21+3a), w, A

We=—ag-C=— : = .
6El, 6El, 16El,
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f) El, M Nagibi tangente na elasti¢nu liniju grede:
{
<=, ¢ [ | peEm= D M M M ( ajg
A Op=——, Qg=—7—, Oc=——|1-3| | |,
1/2 I/2 C 6El, 3El, 6EIl, |
Q
s ST va 1
0 R %= —ggy (1+30) =g
= Wc WE / B y y
+a e Wb
elast. linija (2A
+W . 4
Progibi u karakteristi€nim presjecima grede:
2 2
WC:_/I//aI 1—(Ej . W= e (21+3c), w.=-— M-
6EI, I 6El, 16 El,
9) El Nagibi tangente na elasti¢nu liniju grede:
a g - y M
D N E Bofdo C Op=0Qg=0c=0Qp= ,
a A Ir 112 c 24El,
aA G ac ‘ o W
Wp QE“D > 7 < We ° 12EI,
WG elast. linija
Progibi u karakteristi€nim presjecima grede:
Mcl Mal
We=—ag-C= Wy=a,-a w.=0

24El, 24El,




