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1. NOSNIK ZATiZENY OSAMELYMI BREMENY
Dimenzujte dany nosnik dle obrazku
a/dfevény b:h=5:7
(vypoctova pevnost dieva v ohybu fy = 12MPa, 71 = 0,85, 72 = 0,80)
b/ ocelovy I profil (vypoétova pevnost oceli v ohybu f, = 100MPa.)
P1=4KkN, P, =4 kN, P3=3 kN, P, =2 kN, Ps =2 kN
Vykreslete obrazce posouvajicich sil a momentovy. Rozméry nosniku jsou uvedeny

Vv metrech.
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1. NOSNIK ZATIiZENY OSAMELYMI BREMENY

Dimenzujte dany nosnik dle obrazku

a/ dfevény b :h=15:7 (vypoctova pevnost dieva v ohybu fy = 8MPa)

b/ ocelovy I profil (vypoétova pevnost oceli v ohybu Ro = 100MPa.)

P1=2KkN, P, =3 kN, P3=5kN, P, =4 kN

Vykreslete obrazce posouvajicich sil a momentovy. Rozméry nosniku jsou uvedeny

Vv metrech.
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2. NOSNIK ZATiZENY SPOJITYM ROVNOMERNYM ZATiZENIM
Dimenzujte dany nosnik dle obrazku.

01=1kNm?, ;=5 kNm™

a/ dievény b :h=15:7 (vypoctova pevnost dieva v ohybu fy = 10MPa)

b/ ocelovy I profil (vypoétova pevnost oceli v ohybu Ro = 100MPa.)

Vykreslete obrazce posouvajicich sil a momentovy. Rozméry nosniku jsou uvedeny

Vv metrech.
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3. NOSNIK ZATIiZENY SPOJITYM ROVNOMERNYM ZATiZENIM
Dimenzujte dany nosnik dle obrazku.

g1 = 3,5 kNm™, g,=2,5 kNm™, g3= 6 kNm™

a/ dfevény b :h=5:7 (vypoctova pevnost dieva v ohybu fy = 10MPa)

b/ ocelovy I profil (vypoctova pevnost oceli v ohybu Ro = 100MPa.)

Vykreslete obrazce posouvajicich sil a momentovy. Rozméry nosniku jsou uvedeny

V metrech.
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4. NOSNIK ZATiZENY KOMBINOVANYM ZATiZENIM

Dimenzujte dany nosnik dle obrazku.

F1=4 kN, F, =5KkN, F3=5kN, F; = 1 kN, Fs = 1 kN,

g1=2 kNm?, g= 1 kNm™?, g3 =5 kNm™

a/ dievény b :h=5:7 (vypoltova pevnost dieva v ohybu fy = 12MPa, y; = 0,85,

v2 = 0,80)

b/ ocelovy I profil (vypoétova pevnost oceli v ohybu Ro = 100MPa, y; = 0,85, v, = 0,80)
Vykreslete obrazce posouvajicich sil a momentovy. Rozméry nosniku jsou v metrech.
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5. NOSNIK ZATIiZENY KOMBINOVANYM ZATIZENIM

Dimenzujte dany nosnik dle obrazku.

F1=2KkN,F,=1kN, F3=2KkN, F,=1kN

01=4 kNm?, g= 2 kNm™?, g3 =5 kNm™

a/dfevény b:h=5:7

(vypoctova pevnost dieva v ohybu fy =12 MPa, y; = 0,8, v, =0,85)
b/ ocelovy I profil (vypocétova pevnost oceli v ohybu Ro = 100 MPa)
Vykreslete obrazce T a M. Rozméry nosniku jsou uvedeny v metrech.
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RESENE PRIKLADY

1. NOSNIK ZATIZENY OSAMELYMI BREMENY

Dimenzujte dany nosnik dle obrazku:

a/ dievény b : h=15: 7 (vypoctova pevnost dieva v ohybu Ry = 8MPa)
b/ ocelovy I profil (vypocétova pevnost oceli v ohybu R, = 100MPa.)
Vykreslete obrazce posouvajicich sil a momentovy. Rozméry nosniku jsou uvedeny v metrech.

P1:4kN,P2:3kN,P3:2kN,P4:1kN

P1 P 2 P 3 P &
A Ab
a 1 2 3 [AA N
A
2 25 15 1|
8
494
G
_—
0.9
) ©
-2,06 |
406
506
() - 12
kN 5,06
1

988
7.3

1.Vypocet reakci

> M, =0
B-2+P,-45+P,-6+P,-7T-B-8=0
4.2+3-45+2-6+1-7=B-8
B=5,06 kN

> M,=0
A-8-P,-6-P,-35-P,-2-P,-1=0
A-8-4.6-3-35-2-2-1:1=0
A=494 kN

2. Vypocet posouvajicich sil
T,=A=494kN

T, =T, =494kN
T,=T,-F=094kN

T, =T,=094 kN
Typ=T,-P=-206kN
T, =T,,=-2,06 kN

T, =T,,— P, =-4,06 kN
T, =T,,=-4,06 kN
T,,=T,,— P, =-506 kN

3. Vypocet ohybovychmomenti
M, =A4-2=988 kNm
M,=4-45-PF,-2,5=12,23 kNm
M,=B-2-P,-1=912 kNm

M, =B-1=5,06 kNm

M., =M, =12,23 kNm



4. Navrh :

a) dievény

M = 12230 _ 0,0015287 m® =1529 cm®

‘" R, 810°

Navrhujib =17 cm, h =24 cm

W, ., =1632cm?
b) ocelovy
W, = Mo _ 122306 =0,0001223 m* =122,3cm*®

° R, 100-10
Navrhuji | ¢.18
W, =161cm®

5.Posouzenti:

a) dievény

oy = Mo _ 12230_6 _ 7,49.10° Pa = 7,49MPa
W, 1632-10

o4 <Ry

b) ocelovy

o, =max _ 12230 _ 749 105pa = 759MPa
W, 161-10

O-O S RO

Navrhy vylovuji.



2. NOSNIK ZATIZENY OSAMELYMI BREMENY

Dimenzujte dany nosnik dle obrazku

a/ dfevény b :h=15:7 (vypoctova pevnost dieva v ohybu Ry = 8MPa)

b/ ocelovy I profil (vypocétova pevnost oceli v ohybu R, = 100 MPa) .

Vykreslete obrazce posouvajicich sil a momentovy. Rozméry nosniku jsou uvedeny
v metrech.

P1=1KkN, P, =3 kN, P3=5kN, P, =7 kN

Py P, P3 P,
1.Vypocet reakci
Y M, =0
T P-2+P, -44+P,-7T+P,-85-B-10=0
1.2+3:4+5-7+7-85=5-10
B =10,85 kN

515

L5 ZMbZO
A4-10-PF-8-P,-6-P,-3-P,-15=0

©) A-10-1-8-3-6-5-3-7:15=0
18 A=515kN
O,
" 2. Vypocet posouvajicich sil
G T,=A=515kN
T,, =T, =515 kN
o T, =T, - P =415 kN
T, =T,=415kN
T, =T, — P, =115kN
T,, =T,, =115kN
Ty, =T,,—P,=-385kN
T,, =T,, =-385kN
e T,, =T,, — P, =-10,85 kN

3. Vypocet ohybovychmomentl

M, =4-2=10,3 kNm

M,=A4-4—P, -2=18,6 kNm
M,=A4-T-P -5-P,-3=22,05kNm
M, =B-15=16,275 kNm

M. .. =M, =22,05kNm

ke

10,30

18,60

.05



4, Navrh:

a) dievény
3
W, = Mo _ 2205 %O =0,002756 m® = 2756 cm®
R, 8-10
Navrhujib=21cm, h =29 cm
W, =29435cm’
b)ocelovy

M., 2205-10°
° R 100-10°
Navrhuji / ¢.22

W =278 cm®

otab

=0,0002205 m*® = 220,5 cm®

5.Posouzent:

a) dievény
M .10°

o, =" = 22,05 10_6 =7,49-10° Pa = 7,49MPa
W,w 29435-10

o, <R,

b) ocelovy

3

o, =M max _ 220519° _ 3935 10° Pa = 7932MPa
W,.,  278-10

o, <R,

Navrhy vylovuji.



3. NOSNIK ZATIZENY SPOJITYM ROVNOMERNYM ZATiZENIM

Dimenzujte dany nosnik dle obrazku.

1= 2 kNm™?, g, =7 kNm™

a/ dievény b :h=35:7 (vypoctova pevnost dieva v ohybu Ry = 8MPa)

b/ ocelovy I profil (vypocétova pevnost oceli v ohybu R, = 100MPa.)

Vykreslete obrazce posouvajicich sil a momentovy. Rozméry nosniku jsou uvedeny
v metrech.

0, =4, 2=4 kN
0, =(Q1+92)'4=36kN

I
| 1.Vypocet reakci
I

T 2. M, =0
SN “5\\ SO 0,-1+0,-4-B-6=0
[

vy

4.1+36-4=B-6
T B =24,67kN

> M, =0
A4-6-0,-5-0,-2=0
A4-6-4-5-36-2=0
A=1533kN

1533 ==

2. Vypocet posouvajicich sil
T,=A=1533kN
T,=T,-0Q,=1533-4=1133kN
T, =0

T, =T,-0,

I, -0y =0

T, —(q: +¢,)-x=0
1133-9-x=0

xz%zl,ZGm

-2k 67

@ [15,33]

<Nm

26,66\

3. Vypocet ohybovychmomentt
M, =4-2-0, -1=26,66 kNm

2
149,36/ M, =4-2+x)-0,0+x)—(q, + ¢, )x? =33,79 kNm

M ... =M_ =3379kNm
Pomocné momenty :
[M,]= 4-1=1533kNm
[M,]=B-2=4934 kNm



4.Navrh:
a) dievény
M -10°
W, = Mo _ 33,79 %0
R, 8-10
Navrhujib =24 cm, h=33 cm

W,  =4356 cm®

dtab

=0,0042237 m® = 4223,7 cm®

b) ocelovy

M,, 3379-10°

°~ R 100-10°
Navrhuji 7 ¢.24

W =354cm®

otab

=0,0003379 m*® = 337,9 cm®

5.Posouzent:

a) dfevény
3
oy = Mnex _ 337910 _ 7957 108 Py = 7,757MPa
W, 4356-10
o,<R,
b)ocelovy
3
o, = Mmex _337910° _ o5 455 108 Pa = 95 452MPa
W, ., 35410
o,<R,

Navrhy vylovuji.



1,625 £

4. NOSNIK ZATIiZENY SPOJITYM ROVNOMERNYM ZATIZENIM

Dimenzujte dany nosnik dle obrazku.

g1 =4 kNm?, g,=2,5 kNm™, g3 = 1,5 kNm™
a/ dievény b : h=5: 7 (vypoctova pevnost dieva v ohybu Rd = 8MPa)

b/ ocelovy I profil (vypoétova pevnost oceli v ohybu R, = 100MPa.)

Vykreslete obrazce posouvajicich sil a momentovy. Rozméry nosniku jsou uvedeny

Vv metrech.

-1375

[11,625

15,25

0,=q,-2=8kN
0, =q,-2=5kN
Q;=q;-4=6kN

1.Vypocet reakci

> M, =0
0,-1+0,-3+0,-6-B-8=0
8-1+5-3+6:-6=8B-8
B=7375kN

> M,=0
4-8-0,-71-0,:5-0,-2=0
A-8-8-7-5-5-6-2=0
A=11625kN

2. Vypocet posouvajicich sil
T,=A4=11625kN

T,=T, -0, =11625-8=3,625 kN
T,=T,-0,=3625-5=-1375kN

T, =

T, =T, -0y

Tl_QX =

T,—q,-x=0

3625-25-x=0

x=@=1,45m
2,5

3. Vypocet ohybovychmomenti

M,=4-2-0,-1=1525kNm

M,=4-4-0Q,-3-0,-1=B-4-Q,-2=175kNm
2

M, =4-2+x)-0,1+x)-q, %=17,878kNm

M o =M, =17878 kNm

Pomocné momenty :

[M,]=4-1=11,625 kNm

[M,]=4-3-0,-2=18875kNm

[M,]=B-2=14,75kNm



4. Navrh:

a) devény
3
W, = My 17878 610 =0,002235 m* = 2235 cm®
R, 8-10

Navrhujib=19cm, h=27cm
w,., =2308,6cm’

b) ocelovy
M

o 17,878:10°
° R 100-10°

4

Navrhuji 7 ¢.20
W =214 cm®

otab

=0,00017878 m® =178,78 cm®

5.Posouzeni:
a) dievény
M, 17878-10°

max

= 7,746 -10° Pq = 7,746 MPa

o, = =

" W,, 2308-10°
o, <R,
b) ocelovy

3
., = M max _ 17,878 1_(6) _ 83,5106Pa _ 83,5MPa
W, .. 21410

O-O S RO

Navrhy vylovuji.



5. NOSNIK ZATIiZENY KOMBINOVANYM ZATIZENIM

Dimenzujte dany nosnik dle obrazku.

F1=2kN, F,=1kN, F3=4kN, F; =3kN, q.=2 kNm™, g;= 1 kNm™, gz =3 kNm™

a/ dievény b :h=5:7 (vypoctova pevnost dieva v ohybu Rq = 12MPa, y; = 0,85,

Y2 = 0’80)

b/ ocelovy I profil (vypoétova pevnost oceli v ohybu R, = 100MPa, y; = 0,85, v, = 0,80)
Vykreslete obrazce posouvajicich sil a momentovy. Rozméry nosniku jsou v metrech.

O (a0 0 QTeETA
3 6, 0,=q,-1=2kN
1 @ |1 /"0 oma ez
A\ ; ;. //& 0, =q;-1=3kN
— /] / 05 =q,-1=3kN

f b g Qb
1 1

—-— - --

[-%]
oA M |
—_ O e

. 1.Vypocet reakci

7 > M, =0

A-7-0,-6-F, -5-0,-45-F,-4-0Q,-3-F,-2-Q,-15-F,-1-0,-05=0
A-7-4.6-2.5-2-45-1.4-2-3-4.2-3-15-3:1-3-05=0

A=10,0 kN

> M, =0
-B-7+0Q;,-65+F,-6+Q,-55+F,-5+0,-4+F,-3+0,-25++F -2+0,-1=0
-B-7+3-65+3-6+3-55+4-5+2-4+1-3+2-25++2,-2+4-1=0

B=14kN

2. Vypocet posouvajicich sil
T,=A=10,0kN

T, =T,—-0, =10,0-4,0=6,0 kN
T,,=T, - F,=6-2=40kN

T, =T,—-0,=40-20=20iN
T,p =T, —F,=20-10=10iN
Ty =T, —0,=10-2,0=-10kN
Typ =T, —F,=-10-4=-50kN
T, =T, —Q,=-5-3=-8,0kN
T,, =T, —F,=-80-3=-110kN
T,=T,, —0;,=—11,0-3=-14,0kN

T, =

Ty =T,, -0y
T, —Qx =0
Tp—q, x=0




3. Vypocet ohybovychmomentt

M,=M,=0

M,=A4-2-0,-1=16,0 kNm
M,=4-3-0Q,-2—F,-1-0,-05=19,0 kNm
M,=B-2-Q,-15-F, -1-0, -05=19,0 kNm
M,=B-1-Q, -05=12,5kNm
M,=A4-4-0Q,-3-F,-2-0,-15-F, -1—q2§=19,5kNm
Pomocné momenty :

[M,]=4-1,0=10,0 kNm
[M,]=4-25-0,-15-F,-0,5=18,0 kNm
[M,]=4-4-0, 3-F,-2-0, -15-F, -1,0=20,0 kNm
[M,]=B-15-0, -10-F,-05-165kNm
[M,]=B-05=7,0kNm

4. Navrh :
a) dievény

M, 19,5-10°
R,-y,-7, 12.10°.085-0,80
Navrhujib =20 cm, h =28 cm
w,., =26133cm®

W, = =0,0023897 m® = 2390 cm®

b) ocelovy
3
w, = OO0 00002867 m® = 2867 em
R, -y 100-10°-0,85-0,80
Navrhuji [ ¢.24
W =354cm®

otab

5.Posouzeni:

a) drevény
3
Gd _ Mmax _ 19,5 10 — — 7,4-106Pa — 7,4MPCZ
w,., 26133-10
o, SR, 77,
b) ocelovy
3
o, = Mmax _195-10° _gg 48 10° Py = 55,08MPa
w. ., 354-10
o, <R, 77,

Navrhy vylovuji.



6. NOSNIK ZATiZENY KOMBINOVANYM ZATI{ZENIiM

Dimenzujte dany nosnik dle obrazku.

F1=2KkN, F, =1kN, F3=3 KN, F; =4 kN, Fs =4 kN,

01=0,5 kNm™?, ;=2 kNm™, g3 =4 kNm™

a/ dievény b :h=15:7 (vypoctova pevnost dieva v ohybu Ry = 12 MPa, y = 0,9)
b/ ocelovy I profil (vypoétova pevnost oceli v ohybu R, = 100 MPa, y = 0,9)
Vykreslete obrazce T a M. Rozméry nosniku jsou uvedeny v metrech.

=0, -1=0,5kN

I
Q
! sz(Q1+q2)'1=2'5kN
f.ll W b Q3=(Q1+qz)'1=215kN
Q
Q

4:(q1+q2)'1:2|5kN
. =0, -2=8kN

1.Vypocet reakci
ZMb =0
A-8-F-7-Q,-65-Q,-55-F,-5-Q,-45-F,-4-Q,-35-F,-3-Q,-1=0
"0 A-8-2.7-05-65-25-55-1-5-25-45-3-4-25-35-4.3-8-1=0
A=110kN
kN

10

60 M, =0
-B-8+FK-8+Q,-7+F,-5+Q,-45+F,-4+Q,-35+F,-3+Q,-25+Q,-15+F -1=0
-B-8+4.8+8-7+4.5+25-45+3-4+25-35+1-3+25-25+05:1,5+2-1=0
B=19kN

-30
1,0

2. Vypocet posouvajicich sil

T,=A=110kN

T, =T,=110kN
U :TlL —F,=11-2=9kN
kNm 19,0 Tp —Q,=9,0-05=85kN

. =T,-Q,=85-25=6,0kN

T, —F,=6-1=50kN
T —Qy=5-25=25kN
T, -F=25-3=-05kN

+
10N\ O T,, —Q,=-05-25=-30kN

Mnax=30,75
BN max=3l, 115 o =T, —F,=30-4=—7,0kN

19,75\
m'%o\ / 28 T, =T,o =—7.0kN

~
‘ 290 =T.-0.=—70-8=—
sl Bos) T,=T, -Q;=-7,0-8=-150kN

30,15

i

!
I

°

2

&

o
Il

3

3. Vypocet ohybovychmomentt

M, =M, =0

M, =A-1=110kNm

M,=A-2-F -1-Q,-05=19,75kNm
M,=A-3-F-2-Q,-15-Q, -0,5=27 kNm
M,=B-4-F-4-Q,-3-F,-1-Q, -05=30,75kNm
M,=B-3-F,-3-Q,-2=29,0kNm

M,=B-2-F -2-Q,-1=22,0kNm

M, .x =M, =30,75kNm



Pomocné momenty :

[M.]=A-15-F,-05=155kNm

[M,]=A-25-F, -15-Q, -1=24,0kNm
[M,]=A-35-F,-25-Q,-2-Q, -1- F, -0,5=29,5 kNm
[M,]=B-35-F,-35-Q, -25-F, -0,5=30,5kNm
[M,]=B-1-F,-1=150kNm

4.Navrh:
a) dfevény
M. 30,75-10°
‘" R,y 12-10°-09
Navrhujib=21cm, h =29 cm
W,.,=29435 em®

=0,0028472 m*® = 2847,2 cm®

b)ocelovy

3
=M 3075107 _ 4 6003416 m® = 341,6 em?

Navrhuji 7 ¢.24
W, =354cm®

otab

5.Posouzeni:

a)dfevény
3
o, = Mmax = 30,75 10,5 =10,4'106Pa =10,4MPa
W,., 29435-10
o, <R,y
b) ocelovy
3
o = M max _ 30,75 196 _ 86,86106Pa = 86,86 MPa
W, .. 354-10
O-() S R() : 7/

Navrhy vylovuji.



