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Fix témasztésﬁ folvtatélagos tébbtémaszﬁ tartok

I n n+1
7 T2 W DT .
) A - ~Hx =3, /1
" l | - L
o } l ‘ |
EgységtényezOok: a, a, 0 O 0 O]
A 8y 8 0 0 0
j EI(S) A 0 a, a; a, 0 O
0 0 i3 8 85 O
es a; =0 ha i—-]>1 0 0 0 a, as ag
0 0 0 0 ag ag,




A terhelési tényezdk meghatdrozasa alloteher esetén
Ero jellegti teher:

_ |\/|i|\/|0
i0
. EI(s)
nd
Tamaszelmozdulas-teher:
Aip = — Ryiexo
) k=1
Homérsékleti-teher:
&, = j M.x.ds
S

Az atvagasi kapcsolati er6k meghatarozasa:
_ -1 _
X — _A ¢ ao — _Z * ao

A tarton fellépd hatasok szdmitasa szuperpozicioval:

pl. My =M, o+> M- X,
=1




Hatasabrak

n+1

7%’17%’; L W%” | W% L 7’% l W%’ Ly 7’%”1'7”7@7

n

i+l

Xl |||||||||
Mi N
~—~
WL P —
1 —
o) " — o
> 3
N —" _
(qu]
5 S
TS S — ~~ N o] (.
N I | —
N’ P E
< o Xlo
S R I I I
S & 3
- /nla\l m.|u\ N—r’
= < < IR



Hatasabrak
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Hatasabrak

0 ] ;K i n n+1
It TEME NI
1 e \Xl X N j\X" N /A\X
& ..
| l
’7(,“;.0.)%;7 é; W% 7%]
n(X;)
TI(MK)

100 =-A"n@)=-Zn@)  n(X)=-zmlan) M) =nM+ XM, n(X)

j=1



llOkN llOkN

C /% El, D4

7 2 1 "

) 2m  2m ,2my, 3m |, 3m
7 7 7 i “ ’

Torzstarto: Xi=Msf N\ Xo=Mcf \
5 ¥ i -
X, =1 X! o
Ja A A i
[-] 1
dq G
pa’
£\ Xo=1

1. mintap¢lda

Hatarozzuk meg a
nyomatéki abrat!




[5 15]1
|15 5,5]El,

-] I , [ 02178 -0,05941
El,

Z:A =
—0,05941 0,1980

1/3

[-] i 2/3

M \%\M j ZON

a, = ( ~18-6-—] By = ——| =:25.2,5. (2 - 1] +25.2,5.242.25.2,5.2.% |- 220
EL\3 " 2) El, El, 2 333 2" 2 33)" El,

g | 4128
@ 4,128 1024 55 o ° | -10,24

P

||||| TITTTIIITI L] T
~= = g
kNm 15,936 18,17 21,59 —
M= Mg +X: My +Xz My
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2. mintapélda

0 1 2 3 4 5 6 7 ] 9 Hatarozzuk meg az
A4 ,,[;Q " % | — /% | D7) n(M,) hatdsdbrat!
4|,2m41,2m4,,2m4,, 3m " 3m 4 3m 41,2,5m4|,2,5m*2,5m4|, ) 5 157 1
1,5 5,5 |El,
['] 1 @
\.Il\ll
7(2u) =TI ot
1 1,778 27222 o Lo y’ y’
El, d
@ e, = "’ (a-a)
, = _
[-] 1 /3 1/3 6El,
Példaul a K, —ben:
n(ay)

== ;
1 4,0 g 3472 2778 g = © E_KEJ _ 2222
El, : 6-El,| 3 (3 El,




1(ay) WMWW
1,778 2,222 10 § 0,2178 —-0,05941
2 Z = EIO

5,0 —
—0,05941 0,1980
1n(ay)
2.778
4,0 5.0 3,472 5
n(Xy) ==z, -n(ay,) — 7, - 17(ay)
Példaul a K, —ben: n(X,), =-0,2178-2,222+0,05941-0 = —-0,4840
-0.8514
-0,3872_-0,4840 -0,5742
77(X1)
0,2063 0,1595
n(X,) =—2, -7(ay) — Z,, - 17(2y)
Példaul a K, —ben: n(X,), =0,05941.5,0-0,1980-4,0 =-0,4950
10,4950 -0,6930 -0,6875 10,5500

77(X2) st SERRENNN NBREEe
0,1056 10,1320



3
1 1/3
-] M, == i 2/3
3
-0,8514
-0,3872_-0.4840 -0,5742
77(X1) n(M,)=n(M,), +
===
02063 0,1595  + My -n(X,)+ My, -n(X,)
] -0,6875 2 1
-0,4950 2:6930 ’ -0,5500 M,=> M, ==
3 3
1n(X,) <o P¢ldéaul a K, —ben:

01056 0.1320
7M., =0+ 2 (-0,4840) +

n(M,), W 1
1 + 3(0,1320) =-0,2787

2
-0,2229 -0,2787 -0,0916 -0,077

m T —
n(M,)
0,3862

1,2674




Rugalmas alatamasztast folytatdlagos tobbtamaszu tartok

K i n+1
o | - li - li+l o ¥ n+l ¥
|

ol . Ef%
I N N

A |
Ri—l,i Ri+1,i

1 Kb
N
/

M; M;
fix rug __ A |
ajj = a;;" + a; —J Bl dx+ZRklkak]
eflx | | | | J I
y éé N
Pi-1 Ri—l,i Pi Rll
erug ' N
<

|
% ~ 3
R \
Pi+1 ° Kj41,i .



ns
, M:M-:
Egységtenyezok: a;j = a{;-lx + air]yg = f ];'I L dx + Z RyipiRy;j
k=1

a; =0 ha i—j>2

A terhelési tényezOk meghatarozasa ero jellegu teher esetén:

M M ns
My
Ajo = j };?I dx + ;RkikakO

Az atvaegasi kapcsolati erok meghatarozasa: X=—-A" a,=-2-9,

n
A tartén fellépd hatasok szamitasa szuperpozicioval: Pl. My =M, + Z My X,
i—1



Hatasabrak

n(a,) =n(3) =e, -abra(X

77(‘11'.0 )71\

77(“:.,0 )( o

’7("1.0)

21) (@) = n(ay,) ™ +n(a,)"

e b By

/4 /4 4 ‘4 wr
Pi-1 Rl 1,i Pi Rll
N\
77 d
.3 N»/ §
Pi+1° Ri+1,l
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Az atvagasi kapcsolati erok hatasabrainak meghatarozasa:

n(x)=—A"-n(@,)=-Z-n(a,)

U(Xi)z _g Zijn(ajo)

o L 0y |
i fr— \\T/ S————t
— |
U(MK ) __.-—”l \v/ i \L

A tarton fellépoO hatasok szamitasa szuperpozicioval:

1M =M+ > M n(X,)

18



3. mintapélda
4kN/m

llOkN llOkN
A TIh ,gj” I AN YA

,2m  2m  2m, 3m |, 3m |, 3m ,25m  25m 25m
1 1 1 1 1 1 i 1 1 1

Torzstarto: Xi-Msf N YoM N\
N 1 A "
X, =1 ’L gj}xﬂ ,é DA
TA1=1/6 ) lBl=l/6 +1/9(-) TC1=1/9 (+) D=0
[-] )
va o Lo Xo=1
S St 4 »
A>=0 BQ=1/9(+)T Cy=1/9+1/75 (-)\l, D=1/7,5 (+)T

[-] 1 2/3 1/3

Hatarozzuk meg az
nyomateki abrat!
El,=10° kKN/m?
=104 m/kN
=210 m/kN



AV El,=105 kN/m2

r

B G =10 m/kN
)” /; ’% DA 22:2 -10'T m/kN
TA1:1/6 (+) l31=1/6 +1/9(-) TC1=1/9 ) D=0
-] 1
9 AV
A il Ay IYAN
A;=0 Bz=1/9(+)T C=1/9+1/7,5 (-)\l, D=1/75 (+)T

"
ajj = f = dx + Z RyiprRyj

173
[-] | 2/3 El

_104+(1 1j 2104J 511,821 _ 6,821
6 9

El,  El,
aizzi(l,l,g,lj+ _[Lr;j 1., ,94)_L5-06173 08827
2 6 9)9

o 3 El, El, _{6,821 0,8827} 1
a, = (Elg 2, 1.1.7,52j (1.}.210@ 5,5+0,247 _ 5,747 0,8827 5,747 |El,
El,\ 2 3 2 3) \99 El, El,



[ 6821 08827] 1 5 _p1_| 01496 -0,0230] M; M,
0,8827 5,747 |El, ©— ~ |-0,0230 0,1775 | ° %io = j El d“ZRkLPkRko
El,=10° kN/m?
=104 m/kN
[kNm] 18 5o 06=2-10" M/KN
TA0:12 ) TBozlz (+) TCOZIO () TDozlo ()
-] 1
TA1=1/6 (+) VB1=1/6 +1/9(-) TC1=1/9 (+) D=0
] e
A,=0 Bz=1/9(+)T Cy=1/9+1/75 (-)\l, D=1/75 (+)T
A = 1 (2 18.6. 1) 0.1 10 1o, (1 1) 510+ |_36-46,67 -10,67
El, (3 2 6 6 9 El, El,
azozi E-25-2,5-[3+1 1) +25.25. 2 1 o590 5.2.1 491 5 40 62°0+26,67 89,17
El, | 2 3 33 2 2 33 9 El, El,



5. | 01496 -00230]-10,67] [ 3647
~ 7707100230 04775 | 8917 | |-16,07

M= Mo+ X, M+ M

[kNm] 18 25 25
TA0=12 *) TBO=12 *) TC0=10 *) TD0=10 *)

-] 1

[ oo P

1607 o
@ 18 > 25
3,647
[kNm] 19.67 14,29 1964



4. mintap¢lda

Hatarozzuk meg az

0 1 2 3 4 3 6 ! 8 9 (M,) hatésabrat!

A "Elo B " Elp C ~ Ely, D n(M,) hatasabrat!

2 5, /ﬁﬁ e E1,=105 kN/m?
2m 2m ,2m, 3m , 3m , 3m ,25m 25m 25m £a=104m/kN
vl “ S Pp=2-10* m/kN

- qr ;
- D
1 ”}” ”L 9 o A—{ 6,821 0,8827} 1
TA1=1/6 +) ,I,Bl=1/6 +1/9(-) TC1=1/9 ) D=0 0,8827 5,747 |El,
['] 1 g I ¥
fix
1 1,778 2,222 L x5 |
EI ’ fix_I_ 3
0 -5,556 o) = sz (a—a’)
-3,148 ’ -3,704 L850
i I e <
ruqg _—
n(ay) 1667
107> -5,556

-0,926
0

n(ay) [
1075 1,667 1,296 7 148




X, =1 R 7.\ Xo=1

A A 5 o

A,=0 BQ=1/9(+)T Cy=1/9+1/75 (-)l D=1/75 (+)T
-] I
fix
1n(3y)
.10-5 4033 3472 2,778
1 2,222
el ==-2-10" =
9 I,
rug 0
77(azo) \'\l\ —
n(azo) T i <
0,7407
-5 [ 1481 5922
-10 > 5,481 = 3472 2,778




0 [ 0149 -0,0230 o)
-0,0230 01775 | °

3472 2,778

5,741

n(Xy) ==z, -n(ay,) — 7, - 17(ay)
Példaul a K, —ben: n(X,), =-01496-(-0,926) +0,0230-1,481=0,173
-0,249

-0,138 -0,068 -0,189
n(xl) m\‘m mmwmuuuuu
0’1\;%% W 0,080 0,064
\v/
0,882

n(X,) =2, -n(ay,) — Z,, - 17(ay)
Példaul a K, —ben:  7(X,), =0,0230-(-0,926)-0,1775-1,481=-0,284

-0,970

-0,616




@ Hatarozzuk meg az

2 n(M,) hatasabrat!
[-] I M, =
@ 1 1/3
[-] M,, = 3 i 2/3
-0,249 ] -0,189
7(X,) [T R nM,) =n(M,), +
1 === m R ——y
0,173 0,080 0,064 +M,, (X)) +M,,-n(X,)
2 1
IV|41 = § M42 - §
-0,970
-0,616

P¢ldéaul a K, —ben:

n(M,), =0+ 20,173+

n(M,), W
1

: +1(C0,284) = 0,021
0,153 -0,128 0152  -0122 3

U(M4) 0’021 T e (R i ————
0,414 ,001

1,640




5. Mintapélda (az 1. példaban szereplo szerkezet a CD szakaszon nagyobb merevséggel
4kN/m 10kN llOkN Hatérozzuk meg a

_ Tl nyomateki abrat!
A b B ETo C IQ ET, YA\

,2m,2m,;2m, 3m , 3m , 3m ,25m 25m 25m,
‘1 1 1 1 1 1 1 1 1 1

Torzstarto:
X1=Ms £\ X2=Mcg N\ 9, =0

P2 & 23 B

1:1 -
[ X=1 A
? % pas o7
TA1:1/6 (+) lBlzl/G +1/9(-) TCl:llg " oo 1 1 . | |
2 (aeteg)2
Elg\2 3 2 3/ E
””H”“l”lllllluu’ 0 |
[-] | aiz_i E-j|_.9.l :1,5
_ El0 2 3 Elo
o R £\ Xo=1
A AN A3 8> oL (L14.2),
El, \ 2 3
2

@ 2El, (2 3) El,

(] 53 1/3




5 15 0,2237 -0,0789
A= 1 ozoa- El, M.M,
15 4,25]El, -0,0789  0,2632 a, = ds
El
S
[kNm] 18 S T
[-] i am:i(%.lg.e;&j:ﬁ
Ely\ 3 2) El
[ 1 ol LB
A, = 1 1.25.2,5.(g+£1j+25.2,5.£+1.25.2,5.g.£ _3L25
2El, | 2 3 33 22 33| El
~5,588
X:_Za"{ 5385}
18 -5,588 -5385 25 25 ’

——eeesn”. « 1N IR RRRNRRNRRNRRNRRERRENRERNENNENEREEEIN

[kNm] 15,21 pal 2@1 @: +X1@ +X2@




A statikailag hatarozatlan tartok erdjatéka a tartdo merevségének is fiiggvénye.

i llOkN llOkN
A El, B’é El, C /% El, DA

v 2m  2m  2m, 3m , 3m , 3m ,25m  25m 25m,k
1 7 1 1 1 1 1 1 1 7

210,24
4,128 25 925

18 |||||lllIIIIIIIII||||”|””H”IH”“”I R

@ T il
[kNm] 15.936 18,17 2159
4kN/m _llOkN llOkN

A,é To % Elo C,Q 2El, A

2m,2m;2m, 3m , 3m , 3m ,25m,25m, 6 25m,
1 1 1 1 ’I ’I 1 1

5,588 5385 25 25

[kNm] 15.21

21,41 2321



