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Zadatak 20 — KOMBINOVANJE OPTERECENJA

Odrediti potrebnu povrsinu armature za stub poznatih
dimenzija, pravougaonog poprecnog preseka, koji je opterecen
momentima savijanja usled stalnog (M) i opterecCenja vetrom
(M,) . Podaci za proracun:

Mg = 100 kNm
M,, = +200 kNm

b=25cm
h=65cm

C25/30
B500B
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a. zategnuta spoljasnja ivica stuba
Mg, = 1.35%x100 + 1.5%x200 = 435 kNm
pretp. d, =7 cm

d=65-7=588cm

C25/30 = f,, = 14.2 MPa N \
QO
k=—2% 1657
435%x10° h =65
\/25x1.42

£.1<2.5%0, ali

£1€,=3.5/2321%0 = & =48.673%
£s1> syd (=fyd/Es)

4, =48.673x 222908, 142 o3 baem?
100 43.5
usvojeno: 5025 (24.55cm?)
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b. zategnuta unutrasnja ivica stuba
Mg, = 1.0%(-100) + 1.5x200 = 200 kNm
pretp. d, =5 cm

d=65-5=60cm

C25/30 = f,, = 14.2 MPa

25
==

I
k= %0 =2.528 <

\/200x102
25%1.42 h =65

£/€,=3.5/13.18%0 = & =16.982%

X
A, =16.982x 25%60, 142 8 31enm
100 43.5
usvojeno: 2025 (9.82 cm?)
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Zadatak 21 — KOMBINOVANJE OPTERECENJA

Odrediti potrebnu povrsinu armature za stub poznatih
dimenzija, pravougaonog poprecnog preseka, opterecen
zadatim uticajima. Podaci za proracun:

Mg = 100 kNm
Ng = 500 kN
M,, = +200 kNm

b=25cm
h=65cm

C25/30
B500 B
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a. zategnuta spoljasnja ivica stuba
Mg, = 1.35%x100 + 1.5%x200 = 435 kNm
Ngy = 1.35%x500 = 675 kN

pretp. d, =7 cm
d=65-7=58cm I

25

C25/30 = f,, = 14.2 MPa

h =65
M, =435+ 675x(¥ —omj =607.1 kNm
58
k= =1.402 = £, <2.5%o
\/ 607.1%10?
25%1.42

Kako je €, < 2.5%0, presek se OBOSTRANO ARMIRA.
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usvojeno € =2.5%0 = K, = 1.672, Wgy im= 47.222%

s1,lim

2
M. =23 x25x1.42%10 = 427.2kNm
Rd,lim 1 672

AM =607.1-427.2=179.9 kNm

179.9%10°
58—5)x43.5

pretp.d, =5cm = A4, = ( =7.8cm’

25x58 1.42 _ 675
100 435 435

A, =47.222x +7.8=14.63cm’
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b. zategnuta unutrasnja ivica stuba

Mgy = 1.0%(-100) + 1.5%x200 = 200 kNm

Ng, = 1.0x500.= 500 kN
“povoljno”
pretp. d, =5 cm dejstvo stalnog My
d=65-5=60cm opterecenja Ng=500 l
C25/30 = f,, = 14.2 MPa o
I I
0.65 <
M, =200+500%| ——=0.05|=337.5 kNm
2 h=65

60

\/337.5x102
25%1.42

k=

=1.946

25X6Ox 1.42 500

E./E,=3.5/5.435%0
—

@) =31.646%

A, =31.646x%

100

=4.0cm’
43.5 43.5
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POTREBNO:

\ '\l 14.63 7.8

Y 40 I I

s, potr.

8
unutra. A = max. O} =7 8cm’

usvojeno: 3@20 (9.42 cm?)

spolja: A =14.63cm’

, potr.

usvojeno: 5@20 (15.7 cm?)
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Zadatak 22 — KOMBINOVANJE OPTERECENJA

Dimenzionisati stub poznatih dimenzija, pravougaonog
poprec¢nog preseka, opterecen zadatim uticajima. Opterecenja
q i w su povremena i NE MORAJU delovati istovremeno.
Podaci za proracun:

Mg = 100 kNm
Ng = 500 kN
M,, = +200 kNm

b=25cm
h=65cm

C25/30
B500B
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a. zategnuta spoljasnja ivica stuba
a.1 MINIMALNA sila pritiska
Mg, = 1.35%x100 + 1.5%x200 = 435 kNm

Ngg =0
pretp. d,=7cm=d=65-7=58cm o
C25/30 = f,, = 14.2 MPa N \
QO
k = ali =1.657 h =65
\/ 435%10°
25%1.42
E./1€,=35/2321%0 = & =48.673%
X
A, =48.673% 29%58 X 142 =23.04cm’
100 435
usvojeno: 5025 (24.55 cm?)
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a. zategnuta spoljasnja ivica stuba
a.2 MAKSIMALNA sila pritiska

a.2.1 dominantno promenljivo — VETAR

1.35-G, +1.5+(F,, +0.5-Q,, +0.7-Q,..)=1.35-G, +1.5-F., +0.75-Q,, +1.05-Q,..

Mg, = 1.35x100% 1.5%x200 = 435 kNm
N, = 1.56%0.7x500 = 525 kN

M, = 435+525x(¥ —0.07) =568.9kNm
58
k = =1.449 = £, <2.5%0%
\/ 568.9%10? "
25%1.42
h =65

Kako je €4 < 2.5%0, presek se OBOSTRANO ARMIRA.
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usvojeno €

s1,lim

2
M ygjim = (%j x25%1.42x107> =427.2 kNm

AM =568.9—-427.2 =141.7 kNm

141.7%107
58—5)x43.5

pretp.d, =5cm = A4, :( =6.15cm’

25x58 142 _ 525
100 435 435

A, =47.222x +6.15=16.4cm’
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POTREBNO:
\ 23.04 6.15

6.15 I \

S, potr.

23.04 )
spolja: A = max. =23.04cm
16.40

S, potr.

0
unutra. A = max. =6.15cm’
6.15
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a. zategnuta spoljasnja ivica stuba
a.2 MAKSIMALNA sila pritiska

a.2.2 dominantno promenljivo — KORISNO

135(1[._ +15(Qkh +O‘ﬁ‘Q1~:_n +U'6'Fk_w ) :'135(:1}[ +1'5'Qk.es +O‘?ﬁ'Q1~:.n +O‘9‘Fk.w

Mgy = 1.35%100 + 1.5%0.6x200 = 315 kNm
Ny = 1.5%500 = 750 kN

M,, = 315+750x(¥ —0.07) =506.3kNm
58
k = =1.536 = £, <2.5%0% n
\/506.3><102 v “
25%1.42
h =65

Kako je €4 < 2.5%0, presek se OBOSTRANO ARMIRA.
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usvojeno €

s1,lim

2
M. =23 x25x1.42%10 = 427.2kNm
Rd,lim 1 672

AM =506.3—-427.2 =79.1kNm

79.1x10°
58—5)x43.5

pretp.d, =5cm = A, = ( =3.43cm’

25%58 142 _ 750
100 435 435

A, =47.222x +3.43=8.54cm’
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b. Zategnu fa unutr as"nja jvica stuba
b.1 MINIMALNA sila pritiska M,,=2004
Mg, = 1.0%(-100) + 1.5x200 = 200 kNm
Ngg =0

(videti primer 1b) 0 I

I
Q

pretp. d,=5cm=d=65-5=60cm
C25/30 = f,, = 14.2 MPa h =65

k= _os08 /e, =3.5/13.18% = a =16.982%

\/ 200%10?
25x1.42

25%60 y 1.42 Uusvojeno:

_ _ 2
A, =16982x ETRTE =831cm 2025 (9.82 sz)
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b. zategnuta spoljasnja ivica stuba
b.2 MAKSIMALNA sila pritiska

dominantno promenljivo — VETAR

1.35-G, +1.5+(F,, +0.5:Q,, +0.7-Q, ) =1.35-G, +1.5-F, +0.75-Q,, +1.05-Q,.,

Mg, = 1.0%(-100) + 1.5x200 = 200 kNm
N, = 1.56%0.7x500 = 525 kN

M, =200+ 525{? - o.osj = 443.4 kNm
g
E1€,=3.5/5247 =
k= 1906 &% " Ng=300 l
\/344,4x102 w=32391% 4
Q\V
25%1.42 L I
O
4, =32391x 22300, 142 525 5.6 0 =65
100 43.5 435
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POTREBNO:
8.31

spolja: A =0

S, potr.

S, potr.

8.31 )
unutra. A = max. =831cm
3.79
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POTREBNO:
I ' 23.04 8.31

. N 23.04| .
spolja: A4 . —max.{ " }—23.04cm 5025 (24.55 cm?)

6.15 X
unutra: A ,,,. :max.{g3 1} =831cm 2025 (9.82 cm?)
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Zadatak 23 — KOMBINOVANJE OPTERECENJA
@ N,=800 kN

Ny MEd—1 35*100+1.5*200=435 kNm
f\ M4=500 kNm
= |EA = 24 8 cm ||A,,= 0.3 cm?

ﬂ M,,=+200 kNm

@MEdJ .35*100+1.5*200=435 kNm
Ng = 1.5%0.7*800= 840 kN
=[A= 14.3 cm?|[A,= 9.14 cm?

@MEdﬂ :35*100+ 1.5*0.6*200=315 kNm
Nc,= 1.5*800= 1200 kN

=| Ay1= 4.7 cm? ||Ay= 7.8 cm?
Ay A
[ E o H Y\ Mgy=1.0*(-100)+1.5*200=200 kNm

‘ Neg =0
- - = = A= 9.77 cm?
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