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BELKA nr 1. Wyznaczyé linie wptywowe reakcji oraz sit przekrojowych:
X L | X ’—iz
. °® I R
- B Lc 5 TG
— 2.0 =!= 4.0 —— - |
B 6,0 .30 | 5,0 =L 2,5 =L 6,0 ‘ 1,0 ‘ [m]
=
’—l( L ch ? Ro X2
{B [ ¢Rc ¢ Ro
I Ra )B IRB L I Re IRF
LwRa LwRs LwRe
0<x<9 0<x<9 0<x<9
ZMB=0 ZMA=0 LwRC=0
LwRA-6-P-(6-x)=0 -LwRB-6+P-x=0
0<x <5
LwRa=1-2 LwRe= > =5 =2
" e S Mp=0
LwRA(0) = 1 LwRs(0) = 0 LwRc-5-P-(5-x1)=0
LwRA(6) = o1 LwRe(6) = 13 LyRo=1-
LwRA(9) = -— LwRB(9) = =
WRA(9) = -5 wRe(9) = 2 LwRc(0) = 1
0<x <5 0<x <5 LwRc(5) =0
LwRA= LwRA(C)ﬂwRC LwRB= LwRB(C)ﬂwRC
3
LWRA___m']——) LWRA=E|1] '%) —2,SSX2 <7
—25<x, <7 —25<x, <7 LwRc=0
LwRA=0 LwRB=0
LwRo LwRe LwRe
0<x<9 -25<x,<7 -25<x,<7
LwRD=O ZMF=O ZME=0
LwRE-6-P-(6-x2)=0 LwRF-6+P-x,=0
22523 LyRe=1-2 LwRF=2
>Mc=0 TS "
-LwRD-5+P-x41=0 17 5
LwRE(-2,5) = — LwRF(-2,5) = -
LwRD—— 12 12
5 LwRE(0) = LwRF(0) = 0
LwRo(0) =0 LwRE(6) = LwRF(6) = 1
LwRb(5) = 1 1 7
LwREe(7) = s LwRF(7) = A
~23sx, <7 0<x <5 0<x <5
LwRbp=0 — —
LwRE= LwRE(D)ﬂwRD LwRF= LwRF(D)ﬂwRD
LWRE—— EIY— LWRF——— EI‘—
0SxS9 OSxS9
LwRe=0 LwRF=0
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LwMs
0<x<2
ZMB =0
LwMs -LwRs-4=0
LWMB=%'4=O
LwMg(0) = 0
LuMs(2) = &

3
2<x<9
ZMB =0
LwMs -LwRa-2=0
LWMB=(1-%)'2=0

LuMs(2) = %
LwMs(6) = 0
LwMs(9) = -1
0<x <5

LwMs= LwMs (C)[LwRc
LwMa=-1 [m-%)

~25<x,<7
LwMs=0

LwM.

0<x<8
ZML =0

LwML=0

8<x<9
ZML =0

LwML=Ra-8+Rs-2

X X
LwML=(1-=)-8+=-2
wML=( 6) 5

LwML=8-x

LwML(8)=0

LwML(9)=-1

0<x <5

LwML= LwML (C)[LwRc

LWML=-1E(]1-%)

-25<x,<7
LwML=0

LwTs
0<x<2
ZMB =0
LwTB =LwRB
X
LwTe=—
YT
LwTe(0)=0
LwTs(2) = -1
3
2<x<9
ZYB =0
LwTB =LwRA
X
LwTs=(1-=
wTB=( 6)

LwTs(2) =
LwTs(6) =
LwTs(9) = %

2
3
0

0<x <5

LwTe= LwTs (C)[LwRc
1 X
LwTe=-—[1--
wle=-— [ s )
-25<x,<7
LwTe=0

LwTL
0<x<g¥
SYP=0

LwTL=0

8<x<9
ZYE=0

LwTL=Ra+ Rs

X, X
LwTi=(1-=)+ =
wTL=( 6) 5
LwTL=1

0<x <5
LwTL= LwTL (C)DwRC

LwTL=1 E(]1—%)

-25<x,<7
LwTL=O
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BELKA nr 2. Wyznaczyé ekstremalne wartosci Ra, M| od zadanego obcigzenia

ruchomego:
H X
A B ) L 7
- 3,0 =\‘ 2,0 -
| 5,0 - 2,0 - ]
X1 Mc

Rc

R
.

| LwRa[-]
1 ® 5 |
A-S
|
+
2 %
o3 + |
| Lw ML [m]
= Ekstrema Ra:
Jazda w prawo:
Ra = 3,5-1-1-(1+i)=3,15 kN
2 5
1 3
Ra = 3,5-2-5 -(1+—)=5,6 kN
Ra = 3,5-2-l (4 += 2 )+25:1=29,2 kN
2 5 5

Ra=352L-(3+1)25.2 =00 8 kN
25 5 5

Jazda w lewo:

RA=3O%=6 kN
S

Ra = 30- 2 +25- =145 kN
5 <10

Ra = 30-2+25- i+3 51.1. 1 95587 kN
5 0 %22 10

Ra = 304 +25. 2435 3.1.3 237287 kN
5 2210

Ra = 30-1+25- —+3 2 1.2+ 1 )-a0,6kN

210 10

3OL<Nl 85RNl

3,5kN/m

RRRE

1,5 1,0 2,0

= Linie wplywu Ra,M_:

LR
ZM =0
LwR/_\'5-P(5-X)=O

LWRA=(1-§)

LwRA(0)=1
LwRA(5)=0

0<x <5
LwR/_\=O

Ra =3,52:

Ra=3,51

NIHI\JI»—‘
th»—* Ulll\.)

3

2 425.3430- 2 =434 kN
5710

+25 2 +30- el =25,35 kN
5 10

LuMe

0<x <3

ZML =0

LwML= -LwRB'3-P(3-X1)
LwM=-3+x4
LwML(0)=3

LwML(3)=0

3<x, <5

ZML =0

LwML= -LwRB'3
LwML=O

0<x<5
LwM |_=0

Ra = 25-—+30-—=14 kN
5 10

Ra =30-L=3 kN
10

Ra= 25-2+3,5-2-l
10 2

7

3
(—+-—=)=26 kN
STRETL

RA—352—(—+E) =4,55 kN

31
Ra=352>
A 2

11
Ra=35—
A 2

L1+ L )=4,462 kN
210

L1+ 2 )=1,662 kN
2010

Ramax = 49,6 kN
RAmin =0 kN
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= Ekstrema M_:
Jazdaw praw0'
13

M. =-351 1.3 =0 525 kNm
225
16
M =-352 - =42 kNm
25
M= -3.52 (2 +2)=-8,4 kNm
2 5 5
M. =-352 (124805 3--27 6 KNm
2 5 5
M, = -3,52- - (3 +2)-25- —-30 —--55 8 kNm
2 7S 10
M. = 3,51 (3+—)-3,5-1-—-(3+2)-25-—-30-3=-89,15 KNm
2 VTS 2 510
M. =-3,52 L (3+1)-25-12.30- 12 =119 kNm
2 T

M. = -3,5-2-% -2-25-3-30-%;145 KNm

M. = -3,5-1-% -1-25-2-30-% =-135,75 kNm

M, = -25-1-3o-§=-100 kNm

M, = -3o-§=-45 kNm

Jazda w lewo:
M, = -30-1=-30 kNm
M, = -30-2-25%:72,5 kNm

3

M. =-303-25-2-35 L 1. L =127 937 kNm
2 22 2
M, = -30-2-252-3 5-i L3, =138,437 kNm
5 2 2 2
M, = -30- 2-25 —-3 5- 3. l-(é +l)=-161,875 kNm
5 22 2 2
M, = -30- §_25 ——3 5 1 l-(3+§)—3,5 3.1 (3+= 3 )=-105,387 kNm
5 10 2 2 10 2 2 2
M, = -30-3-25-—-3,5 3. 1aelyssl L (3+ }=-73,7 kNm
5 10 2 2 10 2 2
M, = -25-2—3,5 2 L (§ +E)=—37,55 KNm
10 2 10 10
M, = -25- 3-3 5212142 = 18 kNm
2 10 10
M, = -3,5-2-— (1—5+i)—-6 3 kNm
2 10 10 Mimax =0
My =-352 -2 =2 363 kNm Mvmin =-161,875 kNm
2 210
M, = —3,5-l . -i=-0,263 kNm
2 210
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= Obwiednia momentéw (od zadanego obcigzenia ruchomego)

3ORNl 85L<Nl

3,9KkN/m

1,9 1,0 2,0

X X1
12 3 4 | b 16 17 8 2%
/AN B C
1 12 13 4 5 6 17 18 977
30 | 20
- 5,0 - 5,0 i
X1
5 6 17 I8 9‘5"‘:
X Re | \ \ \
R 5 6 17 8 dIRc
12 3 4 R
P oy 1 3 g
Ra !
\$iﬂ@/L%;»/>' Lw M1-1[m]
Y Qﬁ)
9d [ L Lw M2-2[m]
Sﬁ— > 'LO’/S}
el I Lw M3-3[m]
S L0
7 N PE Lw Ms-4[m]
& Sl
X Iy
AS 1 +
Lw Ms-s [m]
* N
i) <
Lw Me-6 [-]
e
+ x
5 %
3 3 o
Lw M7-7[m]
;‘: \7x+
4 |o ’
Lw Ms-s [m]
BN
+ x
2 *
5/ @
Lw Mo-o[m]

Przekréj 1-1
0<x<l

SM4.4"=0
LwM1.1=Ra-1-P-(1-x)

LyMi4= (1-?) -1-(1-x)

4
LWM1-1=§x

1€£x<5
M1.4-=0
LWM1-1=RA'1

X
L,M11=(1-=
1-1=( 5)

Przedziaty od 2-2 do 4-
4 analogicznie,

Przekrdj 5-5

0<sx <1

¥Ms.5=0
LWM1_1=-RB'1-P'(1-X1)
LWM1_1=1 -X1

I<x <5

¥Ms.5-=0
LWM5_5=-RB'1
LWM5-5=0

Przedziaty od 6-6 do 9-
9 analogicznie.
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Wartosci ekstremalne M w poszczegolnych przekrojach:

11
4 5 3

Mmax = 3OEI5—+25E|16+3,5E§—EI1—EI—

2 10
Mmax =37,2875 kNm
Mmin = 0

2-2
Myox = 300 +25 3 +350-0-0-
5 5 2 25

Mmax =51,175 KNm
Mmax =0

3-3
Mo = 3002 +25 3 +355- 33
5 5 2 25

Mmax =51,175 KNm
Mmin =0

4-4

Moo= 30@+25G—+35E§%G1%

Mmax =37,2875 KNm
Mmin =0

5-5
Mmax =0
7

1 5

Muin = =30 01 = 25 (3 —3,5 (2 - [ + >
" 10 50" 10
Mmin ='49,6 kNm
6-6
Mmax =0
Mmin=_3om_25di—3,5|1|]l—|]1+l)

10 2 5
Mmin ='99,2 kNm
-7
Mmax =0
Mpmin = =303 - 2592— 35[25lq_+_)

Mumin =-148,8 kNm
8-8
Mmax =0

Mmin =-198,4 KNm

99

Mmax = 0
Mnmin=-30035-2503,5-3,52 El;— [(2,5+0,5)
Mmin =-248 KNm

-198,4
-248,0

o [e)}

N o 9 o

=~ i 1 N

(""\) — i ™
LN LN

Obwiednia momentéw [KNm]

N
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Rama.

Wyznaczy¢ linie wplywowe reakcji oraz sit przekrojowych:

X |P=1,0 B
,,,,,,,,,,,,,,,,,, A
L C B A
Ha %A B% He Y
Ra Rs
2,0 6,0 3,0 1,0 [m]
LwRa LwRs LwHa=LwHpg = LwH
-2<x<12 -2<x<12 LwH
> Mg=0 > Ma=0 6<x<12
LwRa11-P(11-x)=0 -LwRg-11+P-x=0 SMcP=0
LwRA=1-i LWRB=i 'LWH'8+L)\£VRA3'6=O
1113 11 , |_WH=(4|_H).Z
LwRa(-2)= = LwRs(-2)=-— s
11 11 LwH(6)=—== 0,341
LwRA(0)=1 LwRB(0)=0 44
LwRa(11)=0 LwRs(11)=1 LwH(11)=0
1 12 3
LwRA(12)=-— LwRg(12)=-= LwH(12)=-—
wRa(12)=- 31 wRe(12)= 1 wH(12)=-72
LwM,
-2<x<12
ZML=O
LwML=-LwH(X)'8
-2<x<6 6<x<12
5x X
LwM =->2 LwM=-(1-—)-6
AT wM=-(1-17)
30
LML (-2)= %=0,909 LaMy(6)= -~
LwM_(0)=0 LwML(11)=0
30

LMy ()= =-2,727

6
LwML(12)= =
wML12)= 3

-2<x<6
ZMC =0

LwH'8-LwRB'5=0

10
LwH(-2)=-—
wH(-2) =
LwH(0)=0
LwH(6)=22=0,341
w 38 y

LwN,
-2<x<12
ZYL=0
LwNL=-LwRA
LWNL=-(1-1—"1)

13
LwNL(-2)= -—

WN(-2)= -

LwN_(0)=-1

5
LwNL(6)=- ﬁ
LwNL(1 1 )= 0

1
LN (12)= —
wNL(12)=17
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10
LwTL(-2)= —=0.114
wWiL(2)= o

LwTL(0)=0
LwTu(6)=--2=-0,341
W IL 38 y

LwMg
xO<-2,11>
ZMB =0

LwMB=-LwH(X)'8-P‘(1 1 -X)+RA'1 1

-2<x<6

5x
LwMg=-—
wivlg T

LWMB(-2)=%=O,909
LwMB(O)=0

30
LWMB(6)=-E=-2,727
6<x<12
LwMg=-(1-->)-6
wMe=-(1-17)

LwMg(6)= -%:2,727

LwMB(1 1 )=0

xO<1L12>
ZMB =0

LwMB=-LwH(X)'8
LWMB=—6(1—%)
LwMs(11)=0
6
LwMs(12)=-—
wWMe(12)=-11

x ., 3

LwTL=-(1 -—— ) —

11" 4
15

LwTL(6)= -— =-0,341
wTL(6)= -2
LwTL(11)=0

3
LT (12)= —=0,068
wil(12)=

LwNs
xO<-2,11>
ZYB =0

LwN B=-Lv\/H(X)

10
LwNg(-2)= — =0,114
wNe(-2)= =2

LwNB(O)=0
LwNa(6)=->2=-0,341
WINB 38 y

6<x<ll

3 X
LywNg=-= -(1--
wNe=-2-(1-77)

15
LwNg(6)= -~ =-0,341
wNe(0)= -7,
LwNB(11)=O

xO<1L12 >
ZYB =0
LwNe=-LwHx)
3 X
LwNg=-= (1- -~
wNe=-7-(1-17)

3
LwNg(12)=-—-
wNe(12)=-77

2
LuTe(-2)= =
wls(-2) 1

LwTB(0)=0
6
LwTa(6)=-—
wle(®)=-17
LwTa(11)=-1

x0(112>
YYg=0

LwTi=LwRa

LwTe=1-—
WI1B 11
LwTB(11)=0

1
LwTa(12)= - —
wle(12)=-3
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X B
ol o
L——L B!
@
Ha ) %M,
Ra Rs
2,0 6.0 5,0 1,0 ™

,_.‘,_.
[N
—
@
-
'
g
T
=
~
>
—
.

I~

e
@
/;
'y
—
=
o)
@
—_
L

.
S
o

88lor . = T “Lw H[-]
81y 0,341 3uiY
30 oy
3 11 2
R S O]
0 (T skw Ms [m]
i1 6
A 11
5 14
LE & a\‘,\\_
% [O—— ]I-_W TB [‘]
11
X -0,B841 3
-5/8\,1 5 = 4(1.1%)
10 | Lw Ns [-]
88 2
30 oy
=11 77
& 11 -
Py o K7,
LwML[m
ol 18 ® [m]
11 g
11
% -0,341 _3
T — Lw To[-]
88 3
5
Lw N [-]
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a
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Rs

ex1,9

4<X<12

SM"=0

LwRa2+LwG-3=0

2 X
LwG=-2(1-2
W 3( 12)

LwG(4)= —g

LwG(12)=0

5sX<12

ZMHL:O

LwD(5)

Kratownica:
Wyznaczy¢ linie wplywowe reakcji oraz sit w zaznaczonych pretach:
X
G /
> \ D
RAT 12x1,0

LwRa LwRs
0<x<12 0<x<12
>Mg=0 >Mg=0
LwRa*12-P(12-x)=0 -LwRg:12-P-x=0

X X
LwRa=1-— LwRa=—

WINA 12 WINA 12
LwRA(0)=1 LwRA(0)=0
LwRA(1 2)=0 LwRA(1 2)=1
LwG

§ 0<X<2
P
c YM\=0
LwRA-2-P(2-x)+LwG-3=0
" 5
— LwG=-—
TN
Ly LwG(0)=0
- LaG(2)=->
iy / ?
Ra 2 _
LwD
0<X<4
P @ ZM”L:O
LwRAa-6-P(6-x)-LwD-3=0
2 LD 1
— =_x
"6
= LwD(0)=0
- LwD(4)=2
D/ 3
LwD(12)=0

E4..

7

LwRa-6+LwD-3=0
X

LwD=2(1-—

wD=2( 12)

www.ikb.poznan.pl/anita.kaczor

wykonatl Damian Sierocki

12



Politechnika Poznanska — Instytut Konstrukcji Budowlanych — Zaktad Mechaniki Budowli

2004/2005

LuK 0<X<9 cosa= >
. ) N3P +2°
. _ _ 3 P_ ________ 'i!ﬁ]— —.'ll ZY =0
; > T e LwRa-P-LwK-cosa=0
i ' 2 2
- y FARIRN \32+
n Il' LwK =* gg
= |/ ] LwK(0)=0
A 7 LwK(8)=-0,8
l LwK(9)=-0,9
Rx g
| 10X <12
m —
E» ::- ;;,- :;,,f ~__~\‘~\ -~_"l-‘ I|' Z M ' L_ 0
N Ny LwRa -LwK-cosa=0
n K ’ S AN S /| [22 4 52
— - _‘:F_Ll*iJ;“~i'_“_ \ . \) LWK=(1—1)B¥
i i 12 3
/ LwK(10)=0,2
ks 5 LwK(12)=0
X
G /
v
%
QU
2 D
7. s
4 \ 12x1,0 *
Ra | o | ‘ Re
| | | LwRa[-]
. ® . | \
R I
‘ \ \ | \
—=TTI ] T o
\ \ | \
m ’ﬂﬁ e LwK[-]1D
\ 1
m”%
f lL&y’_g/ LwK ['] JG
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