Vnitini sily ve 3D

Obrazek 1: ZatéZovaci schéma

Ukol: Vypoditejte reakce a vykreslete pritbéhy normaélové sily N, posouvajici sily V a ohybového mo-
mentu M po celé konstrukci.

ResSeni:

Reseni:

e U zadané konstrukce si nejdiive spocitame reakce 4., Ay, A., C, D a E. Pfed timto vypoctem ale
nesmime zapomenout konstrukci zkontrolovat z hlediska statické neurcitosti.

Urceni stupné statické neurcitosti: s, =6 —-3—-3-1=0

OMy @ —g-10-54+C-10—H-10=0 (1)
— (' =15kN

OM; : D-5—H-5=0 (2)
= D =10kN

OMy @ —F-10—-M.=0 (3)
— F = —1kN
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e Zkousgka:

o M¢

Y Ay:O (4)
= A, =0kN

Szt A, +F=0 (5)
— A, = 1kN

A, +C+D—-10-g—H=0 (6)

— A, = —5kN

g-10-5—A.-10—D-10=0 (7)

= 0=0

e Nyni si zvolime pravotocivy soufadny systém tak, aby osa x prochézela vzdy stfednici. Toto je dost

dilezité, protoze zaménka vnitinich sil na ném zavisi.
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Obrazek 2: Pravotodicy soufadny systém

e Vypocet normalovych, posouvajicich sil a ohybovych momentd v bodé a:

e Vypocet normalovych, posouvajicich sil a ohybovych momentd pfed bodem b:

SEEE=sc
1

N, = A,=0kN (8)
V, = —A,=—1kN 9)
V., = —A,=5kN (10)
M, = OkNm (11)
M, = OkNm (12)
M, = OkNm (13)
A, = OkN (14)
—A, = —1kN (15)
—A,+g-5=10kN (16)
0kNm (17)
A.-5—g-5-2.5=—37,5kNm (18)
—A,-5=—5kNm (19)
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e Vypocet normélovych, posouvajicich sil a ohybovych momentd za bodem b:

N, = A, =0kN (20)
Vy = —A,—F=0kN (21)
V. = —A,+g¢g-5=10kN (22)
M, = OkNm (23)
M, = A.-5—-g-5-25=—-37,5kNm (24)
M, = OkNm (25)
e Vypocet normalovych, posouvajicich sil a ohybovych momenti v bodé c:
N, = OkN (26)
Vy = —A,—F=0kN (27)
V, = —A,+g-10=15kN (28)
M, = OkNm (29)
M, = A,-10—g¢-10-5=0kNm (30)
M, = OkNm (31)

e Vypocet normalovych, posouvajicich sil a ohybovych momenti v zleva bodu b. Nesmime zapomenou
zménit soufadnicovy systém tak, aby osa x prochazela st¥ednici. (viz obrazek ¢.3)

y

Z

Obréazek 3: Pravotocicy soufadny systém

N, = —-A,=-1kN (32)
Vy, = —A,=0kN (33)
V, = —A,+¢g-10—C =0kN (34)
M, = A,-5—C-5=—100kNm (35)
M, = =0kNm (36)
M, = —A,-5=—-5kNm (37)
e Vypocet normalovych, posouvajicich sil a ohybovych momenti v zprava bodu e:
N, = —A,=-1kN (38)
Vy, = —A,=0kN (39)
V, = —A,+9¢-10—-C=0kN (40)
M, = A,-5—C 5= —100kNm (41)
M, = = 0kNm (42)
M, = —A;-5=—5kNm (43)
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e Vypocet normélovych, posouvajicich sil a ohybovych momentd v bodé d. Nyni pouzijem opét
soufadnej systém (viz obréazek ¢.2)

e Vypocet normalovych, posouvajicich sil a ohybovych momenti v pred bodem e.

SEEScms 2z

SEE==2

OkN

O0kN

—D = —10kN
0kNm

0kNm

0kNm

O0kN

OkN

—D = —10kN
OkNm

D - 10 = 50kNm
0kNm

e Vypocet normalovych, posouvajicich sil a ohybovych momentd v za bodem e.

SREE=zc

A, = OkN

—A, = —1kN
~A.+g¢-10—C—D = —10kN
—A,-5+¢-10-5—C-5=0kNm
A.-5—C-5+D-5=—50kNm
—A, -5+ M, = 5kNm

e Vypocet normalovych, posouvajicich sil a ohybovych momentti v bodé f.

S S i

A, = OkN

—A, = —1kN
~A.+g-10—C— D= —10kN
—A,-54¢-10-5—C-5=0kNm
A, 10—g-10-5+ D-10 = 0kNm
—Ay - 10+ M, = 0kNm
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