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F:=210 GPa
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o;:=1.2.10"° = Pios kN
Przekrdj: IPN 120 M:=8 kNm

J:=328 cm* kN
q::2 _
m

EJ:=FE.J=688.8 kN.m”
h:=120 mm
Dtugosc¢ preta ukosnego:

L=V(2 m)’ +(3 m)* =3.606 m

sina::3—m:0.832 coso ::2—m:0.555
L L

kNm:=kN-.-m



M1 [kNm]

2FEJ —4 FEJ
=y 4m 4m | [344.4 —688.8]
i 1| 7 0 0 0 0
T Fia M, = 4 EJ -2 EJ _ 688.8 —344.4 KNm
4m 4m 0 0
AEJ 0 0 0 0
4 0 0 | 0 0
0 0
2EJ .
—~Z n
T1 [KN]
! [ 6 EJ —6EJ ]
6EJ (4 m)*> (4m)? —258.3 —258.3
| 42 /I\ 0 0 0 0
¢ & | -6 E7 -6 EJ | |-258.3 —258.3
/T_\l/ 5EJ| — T, := > ~|= 0 0 kN
6EJ 42 (4m)* (4m) 0 0
42 0 0
0 0 i 0 0
6EJ ’ ’
w4 \\
Obliczenia reakcji
Wezet B
Y
()4EJ
= Sy, AL _ABT o ABT BT BT s 6 kN
o 4 4 4m 4m m
4EJ
4
Wezet E
V.
2EJ
4 4 m
3 2
0
Wezet G
0
NG?-I; SX=-Ngg=0  Ngpi=0 Npo=Ngg
Y Sita N jest rdwna 0 w tym precie
T G we wszystkich stanach
Wezet F
ﬂd’EE XY =Npp=0  Npg:=0 Npp=Nrpg
HFggw Sita N jest rowna 0 w tym precie

we wszystkich stanach



NED 6 EJ
.5 " my
Neg NG
R Y
0 INer

EX=—NEB+NEG—NED'COSQ=O

Wezet B
Nec 7y OB
0 (4 m)®
R31 N
BE
Tge
Tea
Nga
Stan 2

e
M2 [KN]
3
2EIN\  4EJ
- 4 4EJ
L
£N |~
28 74 3EJ
4 o
¢ 2
N\ 2EJ

ED =

2X=R31+NBE+TBA=0

N+ T
_ BT TER g g5 BT
sino m?
EJ
NEB::NEG_NED'COSCY:—O.zgr) —2 NBE::NEB
m
EJ
R31 = _NBE_TBA = —0.125 _—
m2
R, =-86.1 kN
0
0
—4 EJ 0 0
4 m 0 0
—4 EJ 344.4 —688.8
kNm
L 382.077 —764.155
—2 FEJ 688.8 —344.4
4 m | 1033.2 0
0




T2 [kN/m]

W ‘ %-i 0 0
L 0 0
3EJ 3EJ -6 EJ —-6FEJ 0 0
LINTZF (am) @me| | o g
| T 7| 8B Z6EJ | |-2583 2583 |,
v o oeeyl V1A 2= 2 L’ —317.908 —317.908
.5_5,24 42 “ter _6EJ —6FEJ| |-2583 —258.3
4 6EJ 2 2 —516.6 —516.6
() 42 (4m)* (4m) I
£ -3 FEJ -3 FEJ
—> 25 Gm)y (2m)
- \
Obliczenia reakdji
Wezel B
N0
<)2EJ
i% 5 4
m m
0
Wezet E
4EJ
=r SMar, ABJ_AB] 3E] A4EI_,
4EJ<) ‘)3EJ 4 4 2 L
4 2 AEJ] 4EJ 3EJ 4EJ EJ
‘t)rzz T i= + + + =4.609 —— Top = 3174.955 kNm
E/éJ 4 m 4 m 2 m m
4
Wezet E
NED}TED
Neg Tes 6 EJ 6 EJ 6 EJ 3 EJ
'(—I N TEB = > TED:: 5 TEF = 3 TEG = >
TEB EG 4 m) (4 m) (2 m)
Neet  TEF
XY =—Ngp—Tgp+Tgg+Ngpestna—Tgp+cosa=0
N+ Trop—Tr~+Tenecosa
o= ert1Ep ‘EG ED —0.143 EJ
sino m?
YX=—Ngg+Npe—Ngp-cosa—Tgpsina+Tpr=0
. EJ
NEB ::NEG—NED-COSO(—TED-SZHCY+TEF=0.O7 —2 NBE ::NEB
m
Wezet B
tNac
R 0
32 N _ _ . _ EJ _
BE XX = R32 +NBE =0 R32 = _NBE_ —-0.07 — R32 =—48.423 kN
Tee m
0
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Obliczenie proporcji:
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4 —mm

T3 [KN/m]
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Obliczenia reakdji

Wezel B
N0

el
6EJ
42

-1:5-1_9 | 12LE,5B
1

|\|>'\3rr|

12E, _%125}9‘

5

‘t)ﬁs

Py, =0.667
m
—3L =1.202
m
-6 EJ 6 EJ
(4m)*  (4m)
-3 EJ
(3 m)?
6 EJ -6 EJ
A
(4m)*  (4m)
6 EJ —6 EJ
L? L? B
-6 EJ 6 EJ
(4m)*  (4m)
-3 EJ 0
(2 m)?
12 EJ 12 EJ
(4 m); (4 m);
-3 FE -3 F.
(3m)*  (3m)’
—12EJ . —12 EJ
(4m)*  (4m)’
—12EJ _ —12EJ
L3 L3 B
12 EJ 12 EJ
(4m)*  (4m)’
3EJ 3EJ
(2m)*  (2m)’
0
=—0.125 —/——

=2 kN

[ 129.15  129.15 |
—76.533 —76.533
—86.1 —86.1
—211.938 —211.938
129.15  129.15
| 172.2 172.2
r13=—86.1 kKN




Wezet E

QE!,J
B
12 =4 EM:rQQ—6€J-B—6€J-A+6€J+3€J-A=O
4 ‘t) 22 6 EJ 6 EJ 6 EJ 3 EJ EJ
r23 Ta3:= 5 5 AT 3 5 cA=-0.07 —
\é L (4 m) (4 m) (2 m) m
% ro3=—48.423 kKN
Wezet E
NED}TED
12 EJ 12 EJ 12 EJ
N Trpi=——— A Tir:i= B =
EE'I fNEG EB (4 m)* ED e EF (4 m)’
TEB TEG 3 EJ 3 EJ 12 EJ
T Tqi= A T = T, :=
EI‘:_INEF EG (2 m)?® BC (3 m)? BA (4 m)®
XY =—-Ngp—Trg—Tpe+Ngpesina—Tgp-cosa=0
Nepp+Trop+T e+ T5ne coOsSQ
b= ert+1gp ‘EG ED — 0.656 E{
sino m
YX=—Ngg+Npc—Ngp-cosa—Tgpsina—Tpr=0
. EJ
NEB ::NEG—NED'COSQ—TED'SZTLQ—TEF: —0.807 —3 NBE ::NEB
m
Wezel B
NactTee
Ra3 Tee XX =R33+Npp—Tpc—Tpa=0
5’1 Nae EJ kN
T R33 = _NBE+TBC+TBA: ]_]_06 —3 R33:761752 ?
m
BA‘"TNBA
P wm
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M [kNm]

§ P
‘ Ly
2EJ3 L
4
c
4EJ
. 2|
Te [kN]
§ #
Q = =t
6E o =
42 <
)
_%, %1 o
Stan A
§ p
14
S—"7\
+ W
MA [kNm]
§ P
-TGEJmm
4
) —7
BEJ o
?‘10”" TazEJmm
o) ()

i 1cm

0 0 [0 0
0 0 0 0
0 0 0 0
= 0 0 0 0 kNm
2FE] ., —AFEJ _,
1 1 1 1 6.011 —12.022
m m 0 0
0 0 .
0 0 ]
0 0 0 0
0 0 0 0
0 0 0 0 kN
6EJ .. —-6EJ _. 0 0
— 1 -1 —4.508 —4.508
(4 m) (4 m) 0 0
0 0
0 0
0 0 [0 0
—6 E E
6 EJ 1lc 6 EJ 1 cm 0 0
(4 m)? (4 m)® _|—2.583 2.583
0 0 0 0
0 0 0 0
E 1
BEJ | 0 5.166 0
(2 m)*

kNm



TA [kN]

§ %
P12EJ 3EJ
T;'Icm ?1 cm
a1 N
43 il 1cm
¢P )?-
Stan t0
§ %
AL
o—%__.________ A
2 .
MtO [KNm]
'8
6EJ !
A oint
% /é,
E. E,
¢ Bis %,iA

0 0
0 0 [0 0
12 EJ 12E] | 0 0
T (4 m)® (4 m)? _| 1292 1.292)
0 0 0 0
0 0 0 0
-3 EJ -3 EJ —2.583 —2.583
—1c —1c - -
(2 m)* (2 m)’
Obliczenie proporcji:
p o DEHOK o
2
AL:=qyty+4 m=0.00048 m
A _2m A=2T AL=0.00032 m
AL 3 m 3m
_B =—L B::—L AL=0.000577 m
AL 3 m 3 m
0 0
0 0
—6 Ei 6 EJ2 0 0
(4 m) (4 m) 0 0
—6 EJ 6 EJ _
M, = y LB || 0083 0.083|
L L —0.183 0.183
6 EJ —6 EJ 0.124 —-0.124
(4 m)2 (4 m)2 | 0.165 O
E.
3 EJ A 0
(2 m)’




Tt0 [kNm]

5
@

T

Stan At

At:=[20 K-0 K|=20 K

M At [kNm]
ﬁ 2
¢
s
EJ'CIt'At
—
frrecid
T At [kN]
§ 2
¢

7

Tyy:=

coocoocoo

0 0
0 0
12 EJ 12 EJ
(4m)’ " (4m)’
12 EJ 12 EJ
L3 L?
~12 EJ AL L2 EJ
(4m)’ = (4m)’
-3 EJ -3 EJ
em) (2m)
0 0
0 0
EJ.a,+ At EJ-oy+ At
h h =
0 0
0 0
0 0
0] [0 0]
0 00
Ol kn=[2 0| xn
0 00
0 00
0] [0 0

[0 0
0 0
| 0.041 0.041
| 0.102 0.102
—0.062 —0.062
| —0.083 —0.083 |
0
0
378 1.378 | |\
0
0
0

kN



Stan rzeczywisty zsumowany:

[—2.667 —2.667]
0 0
—~1.288  4.043
Mp=My+ Mo+ Mat Mt Ma=|_ 153 (153 KM
6.135 —12.146
| 9.331 -8
[ 4 —4
0 0
1.333  1.333
Tp=Ty+ Tyt Tat+Ti+Ta=| 00 oo | KN
—4.57 —4.57
| —8.666 —8.666 |
MP [kNm] TP [kN]
3 0.102
0.102
667 1.288 6.135\V 0—%4\ | 4‘.57 /%.57
' 1.333 1.333) || &
4<1— <1 —8.667
4<t— —1->8.667
2.6674) :
Wezet B
0
YM=r,p—2.667 kNm + 1.288 kNm =0
1.288
~re ripi=2.667 kNm — 1.288 kNm = 1.379 kNm
Kt
2.667
Wezel E
0.183(
YM =ryp+4.043 kNm +0.183 kNm — 6.135 kNm — 9.331 kNm =0
4.043( 9.331
R)r2p Typi=—4.043 KNm —0.183 kNm +6.135 kNm + 9.331 kNm =11.24 kNm
S
6.135

YY =1.333 kN +8.666 kN —Npp+Ngp-sina+0.102 kN -cosa—5 kN =0

—1.333 kKN —8.666 kKN + Nz —0.102 KN - cosa+ 5 kN
Nppi= : =—6.076 kN
Stno

YX=—Ngg+Ngz—Ngp+cosa+0.102 kN - stna+4.57 kN =0




Wezet B

Rap .
BE
1.333

Nea
Ukiad rownan:
Tt @1+ TPt T3 Az +rp=0
To1*P1F oy Po+ T3 Ag+19p=0
R+ p1+R3pe pp+ Raze A3+ R3p=0

Uktad réownan w postaci macierzowej:

¥1 T11 Ti2 Ti3 i ™p 0.000826
Oy |:=| 7oy Toy Tos | +—| rop |=|—0.003391
Ayl | Rsy Ry Ry Rp 0.015664 m
Wykresy ostateczne
[—6.428 0.811]
0 —3.596
Mg =M, -+ My o+ Mz A3+ Mp= 22(1)6 _22?7 kNm
—0.247 —6.932
| 0.433 -8
[ 5.81 —2.19 |
—1.199 —1.199
Ty =Ty +Typa+T5+ A3+Tp= _(2)'61317 _(2)'?37 kN
—1.671 —-1.671
| —4.217 —4.217 |
Most [KNm] Tost [kN]
3.596ys 1
) 5, B 2.14
1.199 4.217 4.217
0.811 321 -1 : :
A R
0.2472 0.647 0.647) |\, [&
2.19
S.EI
— —1>1.671
E N 6.932 *
T




Wezet E

NED} 2.14 XY =0.647 kN +4.217 kN — N+ Npp+ sina—2.14 kN «cosa—P =0
0.647, P 4217
N N —0.647 kN —4.217 kN + Ngp+2.14 kN - cosa + P
EB EG Ngp:= - =1.59 kN
Stno
Neev 1.671 .
YXX=—-Ngg+Ngo—Ngpe-cosa—2.14 kN -sina+1.671 kN =0
Npg:=Ngp
Wezet B
Nect 4 199 SY =—0.647 kN—Ny, =0
4.217 Npgs:=—0.647 kN
Nae .
Sprawdzenie:
2.191N;ga $X:=—0.992 kN —1.199 kN +2.19 kN =—0.001 kN
Nost [kN]
1.59
-0.992 _
A
-0.647 ¢
i
Obliczenie reakcji Wezet F
Wezet G 566.932 Mp:=—6.932 kNm
1.671
0 ( =
4.57
TVG Mg
Wezet G
Mﬁp\LVD M p:=—4.506 kNm
g e

<2.14
1.59.74.506

YX=Hp+2.14 kN .stna+1.59 kN -cosa=0
Hp:=-2.14 kN -sina—1.59 kN -cosa=—-2.663 kN
XY =-Vp+2.14 kN-cosa—1.59 kN :sinaa=0
Vp:=2.14 kN -cosa—1.59 kN - stna=-0.136 kN



Wezet C Wezet A

M M :=3.596 kNm 6428 M ,:=6.428 kNm
N -0.6471 5 g4
- H;:=-1.199 kN - V,:=0.647 kN
or1-199 By 4 H,:=—5.81 kN
3596 A
UM,
Rost
3.596kNm/ |-0-136kN
-1.119kﬁ§§§; T D1§m
-2.663kN
P wm
_____ oc @y (Y
B 220°C E QG
—> T4.57kN
q
— 10
-5.81kN_) A 1.671kN e

0.647kN 1-6.932kNm
16.428kNm



