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MECHANIKA TEORETYCZNA
ZADANIE 1.
Obliczy¢ reakcje podporowe w belce.
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ZADANIE 2.
Obliczy¢ reakcje podporowe w ramie.
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ZADANIE 3.

Obliczy¢ sily w §ciggu.
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ZADANIE 4.

Obliczy¢ sity wewnetrzne w kratownicy metoda réwnowazenia weztow.
Wykona¢ sprawdzenie metoda Rittera w zaznaczonych pretach.
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Reakcje: m
YX=—P-.cos(60°)—Hp=0 Hp:=—P-cos(60°)=—3 kN
SMpF'=—-M-Mp—Vp-4=0
MF=—M—VF'4
SMy=M+Ve4d—V2=0 VF=:2_—M:—4kN Mp:=—M—V -4 m=8 kNm
m

1 2
ZJMB=—P-sin(6O°)-2+5-q-3-§-3+q-4-5—M—VF-11—MF—VC-3=0

1 2
—Posin(60°)°2 m+5-q-3 m~§-3 m+q-4dm-5m-M-Vg-11 m—M;
Vo= =28.869 kN
3m

2Y=—P-sin(60°)—é-q-3—q-4+VB+VC+VF=O

1
VB::P-sin(60°)+5-q-3 m+q-4m—Vy—Vp=-3.173 kN
Sprawdzenie:
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IMy=—+q-3m-(2m+—-3 m
2 3

+q-4m-Tm-M-Vg-2m—-—V;-5m—-—Mp—Vr-13 m=0 kNm



P1:=10 kN

P2:=12 kN
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SM " =—-P1:2+V,-4=0 VA::M:E) kN
4 m
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YXMp"=M—-Hyz+-4=0 Hy:=—=3.75 kN
4 m
YX=Pl4+Hp+Hy=0 Hy:=—P1—H;=-13.75 kN
YY=V,—q-L—-P2+Vy=0 Vyi=—V,+q-L+P2=20.416 kN

XM =qLe24P2-T+M—Hp4—Vged+Mp—Hy-6=0
Mp:=—q-L-2m—-P2:-Tm-M+Hp-4m+Vg-4m+Hy-6 m=-76.667 kNm

Sprawdzenie:

YMp:=V,+1lm—q-L-5m—-—Hp-2m+Vg-3 m+Mgp—Hy+-4 m+M=0 kNm



Zadanie 3: Sity w &ci

DEEE; o, reuw
D = M :=7 kNm
c L L E H T kN
e qg:=4 —
—(AM N m
B F Li=\/(4m)>+(1 m)’ =4.123 m
=
& 1m
G J sina:=——=0.243
T A Sl -
Ha H, 4m
Va TVG coso:i=——=0.97
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Reakcje:
SM,P=P-2+H,-5=0 Hy=—T"2M 441N
5 m
+4m-2 M+P-1
SMy=q-4-24M—Vg8+P-10=0 V=221 m8+ +HP-10m g 625 kN
m
XY=V,+Vis—q-4—P=0 Viy=—Vs+q-4 m+P=8.375 kN

Spr.. YXMp:=V,dm—-H,-6 m+M—-q-4m-2m+P-6m—V;-4m+H;-6 m=0 kNm
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Sciag: XY =Vz+Vep=0 Vpi=—Vp=—0.875 kN
L _HA.5 m
m
Sciag:  XX=-Hp+Hp=0 Hp:=Hp=11 kN
Spr.:

Rama: YM,"= q4m-2m+P-10m+H,;-5m—-V;-8 m+Hp-2m+Vy-8 m=0 kNm
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stnoi=——=0.447 sin3:=——=0.928 sty i =——=0.832
V52 +10° 5% 427 3% 427
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cosa ::7020.894 cos3:=———=0.371 cosyi=———=0.555
V52 +10? 5% 427 3% 427
Reakcje:

YMy=Hp-5+P1-4+P2-5+P3-cosa+6+P3-sina-3
Hpi= —Pl1-4m—-P2.5 m—P35-cosa-6 m—P3-sina-3 m — 95 475 kKN
m

YX=Hp+H,+P2+P3-sina=0 H,:=—Hp—P2—-P3-sinav=14.45 kN

YY=V,—-P1-P3-cosa=0 V,=P14+P3-cosa=16.05 kN

Sity wewnetrzne:

Wezet F
_ F Neg v=-N.,=0 Ny, =0 kN Nap=Np4

uktad réwnan:
YX=H,+N,p+cosa+N  ;-cosB=0

Y = VA+NAF+NAB'S’I:na+NAg'S?:nﬁ= 0
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Wezet B

NBG Y X=—Npy+cosa+Nps+cosa=0
N NBC Npci=Npgy4=-11.222 kN
BA 2Y=—NBA-SZnOt—i-NBC‘S’LnOL-I-NBG:O

Npg=Npy-sina—Npgq-sina=0 kN

Wezet G
GF GH -
—Ngy*sin3—Ngp
Nga Ngc Ngo= - =13.258 kN
Ngg siny
2XX=-Ngp—Ngy+cosB+Ngg+cosy+Ngy=0
Negpi=Ngp+Ngy-cosB—Ngeecosy=13.708 kN
Wezet H
P1 Ny, K= NG+ Ny =0 Ny, =Npye=13.708 kN
HJ
Npc
Wezet C
NcH uktad réwnan:
NCG NCJ 2 X=—Ngpg+cosa—Ngg+cosy+Ngyecosy+Ngpecosa=0
NCD XY =—N¢p*stna+Ngg-siny+Neyg+Ngyesiny+Neopesina=0
NCB C No— Nepecosa+Ngg+cosy—Nqp+cosa
cJ=
cosy
XY =—N¢gp stna+Ngg-siny+Ney+ <NCB°cosa+NCG-cos7> Y —N¢pecoso- sy
cosy cosy
Nep+sina—Ngg+siny—Neg— (Nog+cosa+Neg - cosy) « oy
Nepi= : 0% —4.5 kN
. siny
stna—cosace
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- coso . - .
Ngy=—25 o & =—12.093 kN
cosy
Y X =—Npcecosa+Npg+cosa+P3.sina=0
Npc«cosa—P3 - sina

cosx

XYY =—Npc-sina+Npg-sina+Np;—P3+cosa=0
Npj=Npc+sina—Npg+sino+P3+cosa=10.062 kN

N¢p=Npc
Ngp=Npg
Neg=Ngc
Nype=Ngy
Njg=Ny;

Nep=Npgc

+N¢gpesina=0

Npc=N¢p

N;c=N¢y

Ngp:=Npg

Njp:=Npy



Wezet ]

NJH( XY =—Njc-stny—N;p—Njp+sina=0
| Y JE'= _NJC‘S.m’y_NJD =0 kN Ngj=Ng
NJC stno
XX =—=Njg—Njg-cosy+Njpesinoa+Np=0
Ny =Njg+N;c+cosy—N;g+stna="7 kN Nygy=Npg
Wezet K
NKJ K NKL YX=—Ng;+Ng=0 Ngp=Ng;=T7 kN Nig=Ngr
XY =—Ngp=0 Ngg:=0 kN Ngr:=Ngg
NKE
Wezet E
NEJ NEK XX =—-Ngp+cosao—Ngyecosa+Ngp+cosa=0
NEL Ngp=Ngp+Ng;=0kN
E Sprawdzenie:
Neo XY :=—Ngp+sina+Ng;-sina+Ngg+Ngr-sina=0 kN Warunek spetniony
N [kN]
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Sprawdzenie metodaq Rittera

Nyp:
N HﬁDF_ﬁL\I_FG;G SMg=V4+2—H,5—N,pcosa-4=0
o V4 -2—H,-5 _
' N g=————=-11.222 kN Warunek spetniony
£ cosa+4
£ -
o ,i [
Nagsina
AG 4 Al
E 5 FLNABCOSG
A AB
£ —
Hal>
Va
2m
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YXMo=~Njpy+3+P3-cosa+2+P3+sina+1+P2-3=0
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c NJH::P3-cosa-2 m+P3-.sina-1 m+P2-3m:1&708 kN
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£ Warunek spetniony
YM;=Ngp-cosa-2=0
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