
ΣX=0

RA RB+ 35kN+ 3
kN
m

7⋅ m− 2
kN
m

2⋅ m−
1
2

2
kN
m

3⋅ m− 0=

ΣY=0

RC 15kN− 0=

ΣMD=0

20kNm 20kNm+ 15kN 2.5⋅ m+ RA 7⋅ m+ 35kN 5⋅ m+ 3
kN

m
7⋅ m

7m

2
⋅− 2

kN

m
2⋅ m

2m

2
⋅−

1

2
2

kN

m
3⋅ m 2m

1

3
3⋅ m+








⋅− 0=

RA 23.714− kN⋅=

RB 16.714 kN⋅=

RC 15 kN⋅=

ΣX=0

HE HD+ 0=

ΣY=0

VE VD− 0=

ΣMD=0

20kNm 20kNm+ HE 5⋅ m+ VE 2⋅ m− 0=

ΣMD p=0

VE 3⋅ m RC 5⋅ m− 0=

VD 25 kN⋅=

HD 2− kN⋅=

VE 25 kN⋅=

HE 2 kN⋅=



alfa5

N 5 35kN=

T 5 RC−= T 5 15− kN⋅=

M 5 x'( ) RC x'⋅=

M 5 0m( ) 0 kNm⋅= M 5 2m( ) 30 kNm⋅=
alfa4

N 4 35kN HE−= N 4 33 kN⋅=

T 4 RC− VE+= T 4 10 kN⋅=

M 4 x'( ) RC x'⋅ VE x' 2m−( )⋅−=

M 4 x'( )
expand

float 5, 
50.0 kN⋅ m⋅ 10.0− kN⋅ x'⋅+=

M 4 2m( ) 30 kNm⋅= M 4 5m( ) 0 kNm⋅=

alfa1

N 1 0=

T 1 y( ) RA− 3
kN

m
y⋅+= T 1 0m( ) 23.714 kN⋅= T 1 2m( ) 29.714 kN⋅=

M 1 y( ) RA y⋅ 3
kN

m
y⋅

y

2
⋅−=

M 1 x( )
expand

float 5, 
23.714− kN⋅ x⋅

1.5 kN⋅ x2
⋅

m
−=

M 1 0m( ) 0 kNm⋅= M 1 2m( ) 53.429− kNm⋅=
alfa2

N 2 RC− VE+= N 2 10 kN⋅=

q' y( ) 2
kN
m

y 2m−

3m
⋅=

T 2 y( ) RA− 3
kN

m
y⋅+

1

2
q' y( ) y 2m−( )⋅+ HE+ 35kN−=

T 2 2m( ) 3.286− kN⋅= T 2 5m( ) 8.714 kN⋅=

T 2 y( )
expand

float 5, 
7.9524− kN⋅

0.33333 kN⋅ y2
⋅

m2
+

1.6667 kN⋅ y⋅

m
+=

y0 3m=

T 2 y0( ) 0=

y0 2.987 m=

M 2 y( ) RA y⋅ 3
kN

m
y⋅

y

2
⋅−

1

2
q' y( ) y 2m−( )⋅

1

3
⋅ y 2m−( )− HE y 2m−( )⋅− 35kN y 2m−( )⋅+ RC 5⋅ m+ VE 3⋅ m−=

M 2 y( )
expand

float 5, 
65.111− kN⋅ m⋅ 7.9524 kN⋅ y⋅+

0.83333 kN⋅ y
2

⋅

m
−

0.11111 kN⋅ y
3

⋅

m
2

−=

M 2 2m( ) 53.429− kNm⋅= M 2 5m( ) 60.071− kNm⋅=

M 2 y0( ) 51.754− kNm⋅=

alfa3

N 3 0=

T 3 y'( ) RB 5
kN
m

y'⋅−= T 3 0m( ) 16.714 kN⋅= T 3 2m( ) 6.714 kN⋅=

M 3 y'( ) RB y'⋅ 5
kN

m
y'⋅

y'

2
⋅−=

M 3 x( )
expand

float 5, 
16.714 kN⋅ x⋅

2.5 kN⋅ x2
⋅

m
−=

M 3 0m( ) 0 kNm⋅= M 3 2m( ) 23.429 kNm⋅=



sin_
2m

2m( )
2

5m( )
2

+

=
sin_ 0.371=

cos_
5m

2m( )
2

5m( )
2

+

= cos_ 0.928=

alfa7

N 7 HD− cos_⋅ VD sin_⋅+= N 7 11.142 kN⋅=

T 7 HD− sin_⋅ VD cos_⋅−= T 7 22.469− kN⋅=

M 7 x' y', ( ) VD x'⋅ HD y'⋅+=

M 7 x' y', ( )
expand

float 5, 
25.0 kN⋅ x'⋅ 2.0− kN⋅ y'⋅+=

M 7 0m 0m, ( ) 0 kNm⋅= M 7 2.5m 1m, ( ) 60.5 kNm⋅=

alfa6

N 6 HD− cos_⋅ VD sin_⋅+ 15kN sin_⋅−= N 6 5.571 kN⋅=

T 6 HD− sin_⋅ VD cos_⋅− 15kN cos_⋅+= T 6 8.542− kN⋅=

M 6 x' y', ( ) VD x'⋅ HD y'⋅+ 15kN x' 2.5m−( )⋅−=

M 6 x' y', ( )
expand

float 5, 
37.5 kN⋅ m⋅ 10.0 kN⋅ x'⋅+ 2.0− kN⋅ y'⋅+=

M 6 2.5m 1m, ( ) 60.5 kNm⋅= M 6 5m 2m, ( ) 83.5 kNm⋅=

eliminacja y'

y' x'( ) x'
2m

5m
⋅= M 7 x'( ) VD x'⋅ HD x'

2m

5m
⋅








⋅+=

M 7 x'( )
expand

float 5, 
24.2 kN⋅ x'⋅= M 7 0m( ) 0 kNm⋅= M 7 2.5m( ) 60.5 kNm⋅=

M 6 x'( ) VD x'⋅ HD x'
2m

5m
⋅





⋅+ 15kN x' 2.5m−( )⋅−=

M 6 x'( )
expand

float 5, 
37.5 kN⋅ m⋅ 9.2 kN⋅ x'⋅+= M 6 2.5m( ) 60.5 kNm⋅= M 6 5m( ) 83.5 kNm⋅=

sin_
5m

2m( )
2

5m( )
2

+

= sin_ 0.928=

cos_
2m

2m( )2 5m( )2
+

= cos_ 0.371=

alfa8

N 8 HE− cos_⋅ VE sin_⋅−= N 8 23.955− kN⋅=

T 8 HE− sin_⋅ VE cos_⋅+= T 8 7.428 kN⋅=

M 8 x y, ( ) VE x 3m−( )⋅ HE y 2m−( )⋅− 20kNm−=

M 8 x y, ( )
expand

float 5, 
91.0− kN⋅ m⋅ 25.0 kN⋅ x⋅+ 2.0− kN⋅ y⋅+=

M 8 3m 2m, ( ) 20− kNm⋅= M 8 2m
3m
5m

⋅ 3m+ 5m, 







4 kNm⋅=

alfa9

N 9 HE− cos_⋅ VE sin_⋅−= N 9 23.955− kN⋅=

T 9 HE− sin_⋅ VE cos_⋅+=
T 9 7.428 kN⋅=

M 9 x y, ( ) VE x 3m−( )⋅ HE y 2m−( )⋅− 20kNm− 20kNm−=

M 9 x y, ( )
expand

float 5, 
111.0− kN⋅ m⋅ 25.0 kN⋅ x⋅+ 2.0− kN⋅ y⋅+=

M 9 2m
3m

5m
⋅ 3m+ 5m, 





16− kNm⋅= M 9 5m 7m, ( ) 0 kNm⋅=eliminacja x

x y( ) y 2m−( )
2m

5m
⋅ 3m+= M 8 y( ) VE y 2m−( )

2m

5m
⋅ 3m+ 3m−





⋅ HE y 2m−( )⋅− 20kNm−=

M 8 y( )
expand

float 5, 
36.0− kN⋅ m⋅ 8.0 kN⋅ y⋅+= M 8 2m( ) 20− kNm⋅= M 8 5m( ) 4 kNm⋅=

M 9 y( ) VE y 2m−( )
2m
5m

⋅ 3m+ 3m−





⋅ HE y 2m−( )⋅− 20kNm− 20kNm−=

M 9 y( )
expand

float 5, 
56.0− kN⋅ m⋅ 8.0 kN⋅ y⋅+=

M 9 5m( ) 16− kNm⋅= M 9 7m( ) 0 kNm⋅=



Sprawdzenie równowagi w w z ach

MFE M 4 5m( )= MFE 0 kNm⋅=

MFG M 2 2m( )= MFG 53.429− kNm⋅=

MFA M 1 2m( )= MFA 53.429− kNm⋅=

MFA− MFE+ MFG+ 0 kNm⋅=

M GB M 3 2m( )= MGB 23.429 kNm⋅=

M GF M 2 5m( )= MGF 60.071− kNm⋅=

M GD M 6 5m( )= MGD 83.5 kNm⋅=

MGF MGD+ MGB− 7.276− 10
15−

× kNm⋅=

MDG M 7 0m( )= MDG 0 kNm⋅=

MDE M 9 7m( )= MDE 0 kNm⋅=

MDE− M DG− 0 kNm⋅=

MEF M 4 2m( )= MEF 30 kNm⋅=

MED M 8 2m( )= MED 20− kNm⋅=

MEC M 5 2m( )= MEC 30 kNm⋅=

M EF− MEC+ MED+ 20kNm+ 0 kNm⋅=

NGB N 3= NGB 0 kN⋅=

NGF N 2= NGF 10 kN⋅=

NGD N 6= NGD 5.571 kN⋅=

TGB T 3 2m( )= TGB 6.714 kN⋅=

TGF T 2 5m( )= TGF 8.714 kN⋅=

TGD T 6= TGD 8.542− kN⋅=

ΣX
NGD cos_⋅ TGD sin_⋅+ TGB+ TGF− 1.819 10

15−
× kN⋅=

ΣY
NGD sin_⋅ TGD cos_⋅− NGB+ NGF− 1.819 10

15−
× kN⋅=

NDG N 7= NDG 11.142 kN⋅=

NDE N 9= NDE 23.955− kN⋅=

TDG T 7= TDG 22.469− kN⋅=

TDE T 9= TDE 7.428
1

m
kNm⋅=

ΣX

NDG− cos_⋅ TDG sin_⋅− TDE sin_⋅− NDE cos_⋅− 1.819 10
15−

× kN⋅=

ΣY

NDG− sin_⋅ TDG cos_⋅+ TDE cos_⋅+ NDE sin_⋅− 0 kN⋅=

NFE N 4= NFE 33 kN⋅=

NFG N 2= NFG 10 kN⋅=

NFA N 1= NFA 0 kN⋅=

TFE T 4= TFE 10 kN⋅=

TFG T 2 2m( )= TFG 3.286− kN⋅=

TFA T 1 2m( )= TFA 29.714 kN⋅=

ΣX
NFE TFG+ TFA− 0 kN⋅=

ΣY
TFE− NFG+ NFA− 0 kN⋅=

NED N 8= NED 23.955− kN⋅=

NEC N 5= NEC 35 kN⋅=

NEF N 4= NEF 33 kN⋅=

TED T 8= TED 7.428 kN⋅=

TEC T 5= TEC 15− kN⋅=

TEF T 4= TEF 10 kN⋅=

ΣX

NEC NEF− TED sin_⋅+ NED cos_⋅+ 0 kN⋅=

ΣY
TEC− TEF+ TED cos_⋅− NED sin_⋅+ 7.276− 10

15−
× kN⋅=




