
��������������	�
������������
�������������������

��� �"!�#%$&� ')(*�+(-,/.0$1� � 23�"45, 4 61(87:9<; 6!�64 6��(8=?> '8@A7CB<.0$07C��,/.ED

���<FG�IHKJMLON

P �<FQ�IH?L�N

� FQ�IHRN
S

T

�:FGL�N U FQLON �VFQL�N �:FGL�N

�<FGL�N

�WFGL�N

XZY\[^]`_+a�b�cIdIe L e
f Ygb�]`c+a�b�cIdih L h
j Y\[^b�c F`k"lm�nN

�

� U

P

o

�

�

�

�

o

U
��p���L:����q 
srutv	I��wnr 
sru�n	�x)r
� � �
� � �
� � U
U U o
o U P



E 10 106. ORIGIN 1

A 2.3 10 2.

I 1 10 4.

EA E A. EI E I.

Te a( )

cos a( )

sin a( )

0

0

0

0

sin a( )

cos a( )

0

0

0

0

0

0

1

0

0

0

0

0

0

cos a( )

sin a( )

0

0

0

0

sin a( )

cos a( )

0

0

0

0

0

0

1

ke L( )

EA

L

0

0

EA

L

0

0

0

12
EI

L3
.

6
EI

L2
.

0

12
EI

L3
.

6
EI

L2
.

0

6
EI

L2
.

4
EI

L

0

6
EI

L2
.

2
EI

L
.

EA

L

0

0

EA

L

0

0

0

12
EI

L3
.

6
EI

L2
.

0

12
EI

L3
.

6
EI

L2
.

0

6
EI

L2
.

2
EI

L
.

0

6
EI

L2
.

4
EI

L
.

L1 10 L2 2 L3 4 L4 10 L5 8

a1 acos
2

L1
a2

π
2

a3 0 a4 acos
1

L4
a5 acos

2

L5

0DFLHU]H�DJUHJDFML

B1
6 18,

0 B2
6 18,

0 B3
6 18,

0
B4

6 18,
0 B5

6 18,
0

B1
1 1,

1 B1
2 2,

1 B1
3 3,

1 B1
4 4,

1 B1
5 5,

1 B1
6 6,

1

B2
1 4,

1 B2
2 5,

1
B2

3 6,
1 B2

4 7,
1 B2

5 8,
1 B2

6 9,
1

B3
1 4,

1 B3
2 5,

1 B3
3 6,

1 B3
4 10,

1
B3

5 11,
1 B3

6 12,
1

B4
1 10,

1 B4
2 11,

1 B4
3 12,

1 B4
4 13,

1 B4
5 14,

1 B4
6 15,

1

B5
1 10,

1 B5
2 11,

1 B5
3 12,

1 B5
4 16,

1 B5
5 17,

1 B5
6 18,

1



Macierze sztywnosci

k1 ke L1( ) k2 ke L2( ) k3 ke L3( ) k4 ke L4( ) k5 ke L5( )

T1 Te a1( ) T2 Te a2( ) T3 Te a3( ) T4 Te a4( ) T5 Te a5( )

K1 T1T k1. T1. K2 T2T k2. T2. K3 T3T k3. T3. K4 T4T k4. T4. K5 T5T k5. T5.

Agregacja do globalnej macierzy sztywnoœci

K B1T K1. B1. B2T K2. B2. B3T K3. B3. B4T K4. B4. B5T K5. B5.
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1

2

3

7

14

16

17

Kb K Fb F

Warunki brzegowe
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j 1 7..
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R K Q. F

reakcje dla wêz³a 1

R
1

9.819= R
2

22.777= R
3

18.434=

reakcje dla wêz³a 2

R
4

1.119 10 13.= R
5

2.522 10 13.= R
6

0=

reakcje dla wêz³a 3

R
7

34.508= R
8

3.039 10 13.= R
9

1.041 10 14.=

reakcje dla wêz³a 4

R
10

4.494 10 13.= R
11

2.736 10 13.= R
12

2.842 10 14.=

reakcje dla wêz³a 5

R
13

9.259 10 14.= R
14

9.907= R
15

8.736 10 15.=

reakcje dla wêz³a 6

R
16

22.688= R
17

27.316= R
18

5.773 10 15.=
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Równowaga na osi X

R
1

R
7

R
16

2 1.563 10 13.=

Równowaga na osi Y

R
2

R
14

R
17

60 1.776 10 13.=
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R
3

R
7

5. R
14

6. R
16

5. R
17

6. 10 6. 3. 60 60.867=
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element 2 element 3
element 1

Q2 B2 Q. Q3 B3 Q.
Q1 B1 Q.

S2 K2 Q2. S3 K3 Q3. P3
S1 K1 Q1.

s2 T2T S2. s3 T3T S3.
s1 T1T S1.

s2

3.018 10 13.

34.508

69.015

3.018 10 13.

34.508

1.041 10 14.

= s3

24.688

22.777

5.947

24.688

17.223

5.162

=
s1

11.433

22.012

18.434

11.433

22.012

3.068

=

element 4
element 5

Q4 B4 Q.
Q5 B5 Q.

S4 K4 Q4.
S5 K5 Q5. P5

s4 T4T S4.
s5 T5T S5.

s4

10.031

1.235

15.907

10.031

1.235

8.736 10 15.

=
s5

10.87

21.216

10.745

3.272

35.358

5.773 10 15.

=


