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Zadatak 19 — KOMBINOVANJE OPTERECENJA

Odrediti potrebnu povrSinu armature za stub poznatih
dimenzija, pravougaonog poprec¢nog preseka, opterecen
zadatim uticajima. Podaci za proracun:

100 KNm
500 kN
+200 KNm

Mc
NG
M

W

b=25cm
h=65cm

C25/30
B500 B
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al. zategnuta spoljasnja ivica stuba — Nmax

Mgy = 1.35%100 + 1.5%200 = 435 kKNm Mw=200

Nggy = 1.35%500 = 675 kN My=100
N,=500 l

pretp. d, =7 cm 10

d=65-7=58cm a i

C25/30 = ., = 14.2 MPa h =65

M., =435+675x (0'55

— 0.07) =607.1 KNm

k=—— % 1402 = £, <2.5%

\/ 607.1x10>
25x%x1.42

Kako je g, < 2.5%0, presek se OBOSTRANO ARMIRA.
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USVOJEeNo &g im = 2.5%0 = K, =1.672, Wy jim= 47.222%

2
Mo =[5 | x25x1.42x107 = 427.2kNm
1,672

AM =607.1-427.2=179.9kNm

179.9x10°
pretp.d, =5cm = A, = (58 5) a3 =7.8cm’
d 5
$tim —72 0.584 ~Eg 435 f
2 = fan = e 8.35=298>2175= oo (_ g’:‘) A, >A,

25x58 142 675
100 ~ 435 435

A, =47.222x +7.8=14.63cm*
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al. zategnuta spoljasnja ivica stuba — Nmin

Mgy = 1.0x100 + 1.5%200 = 400 kNm Mw=200

Nggy = 1.0% = 500 kN My=100
“povoljno” N,=500 l

pretp. d; =7 cm dejstvo stalnog |

d=65-7=58cm opterecenja a I

C25/30 = f 4 = 14.2 MPa J h =65

M, = 400+500><(0'265

— 0.07j =527.5 kNm

(=—— % 1504 = £ <2.5%

\/527.5><102
25x%x1.42

Kako je g, < 2.5%0, presek se OBOSTRANO ARMIRA.
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USVOJEeNo &g im = 2.5%0 = K, =1.672, Wy jim= 47.222%

2
Mo =[5 | x25x1.42x107 = 427.2kNm
1,672

AM =527.5-427.2 =100.3kNm

— X \
d 5
Elim — — 0.584 — =5 435 fya
£, = deecuz - 0_58458 3.5 =2.98> 2175 = o (_ Es)

25x58 1.42 500

X — +4.35=15.21cm’
100 435 435

A, =47.222x
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al. Mmax, Nmax a2. Mmax, Nmin

A, =14.63cm’ A, =15.21cm’
A,=7.8cm’ A, =4.35cm’
Mw =200

ﬁl\/lg=100
N 4=500 l

b=25

h =65
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b. zategnuta unutrasnja ivica stuba — Nmin

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

Nggy = 1.0% = 500 kN M,=100
“povoljno” N,=500 l

pretp. d, =5 cm dejstvo stalnog | »

d=65-5=60cm opterecenja &

C25/30 = f, = 14.2 MPa

h =65
M, =200+500x (0'55 —0.05) —337.5 kNm
| & =3.5/5.435%
k=9 _jgup = &l »
\/337.5><102 @, =31.646%
25x%x1.42

25 x 60 1.42 500 5
=4.0cm
100 43 5 43.5
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b. zategnuta unutrasnja ivica stuba — Nmax
Mgy = 1.35%(-100) + 1.5%200 = 165 kNm Mw =200
Ng4 = 1.35%500 = 675 kN

pretp. d; =5cm 0
d=65-5=60cm u
C25/30 = f_, = 14.2 MPa
h =65
M g, —165+675><(0§5—0 05j 350.6 kNm
| e, =35/5.0%
k=90 1909 = %% 00
\/350.6><102 o, = 33.333%
25x%x1.42
A, =33333x 25x60 142 675 o
100 435 435
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14.63 7.8
15.21 4.35

POTREBNO:
I ' 15.21 7.8
f\ 0.8
4.0 I
|
[

7.8 g
unutra: A . =max. 0 =7.8cm

usvojeno. 3320 (9.42 cm?)

2.6
0.26 - —— 25+ 60 = 2.0 cm?

| 500
A - 2 simin —
spolja: A, =15.21cm 0.0013 - 25 - 60 = 1.95 cm?

s, potr.

usvojeno: 5@20 (15.7cm?)  Asmin=2.0cm?
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Zadatak 20 — KOMBINOVANJE OPTERECENJA

Dimenzionisati stub poznatih dimenzija, pravougaonog
poprec¢nog preseka, opterecen zadatim uticajima. Opterecenja

g 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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KOMBINACIJE OPTERECENJA

Promenljiva dejstva na stambene zgrade

Korisno
Promenljivo dejstvo optere¢enje Sneg na krovu Vetar
KarakteristiCna vrednost, Q, kes Qkn Few

Vrednost za kombinaciju, za
granicno stanje nosivosti,

WoQx

ISSGk +1.5- | +0‘?'Qk.es +0‘6':Fk-“’):1‘35+(}k +1‘05+Qk{'5 +0‘-9'Fk.w
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KOMBINACIJE OPTERECENJA

Promenljiva dejstva na stambene zgrade

Korisno
Promenljivo dejstvo optereéenje Sneg na krovu Vetar
Karakteristicna vrednost, Q, Qs Qxkn Frw

Vrednost za kombinaciju, za
granicno stanje nosivosti,

l'IJO-Qk A ’ O 'Qk’n 0'6.Fk,W

« Dominantno 0 dejstvo: VETAR

1.35-G, +1.5- 0,5-Q, +0.7-Q,..) =1.35-G, + 0,75:Quo +1,05: Q.

« Koeficijent “povoljnog” dejstva stalnog
opterecenja: Yg;i,~=1,0
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a. zategnuta spoljasnja ivica stuba

a.l MINIMALNA sila pritiska My=200
Mgy = 1.35%100 + 1.5%x200 = 435 kKNm quzloo
Ngy =0 o
pretp.d;=7cm=d=65-7=58cm ¢ I

C25/30 = f, = 14.2 MPa o

h =65

k=5 1657 = £ <2.5%

\/ 435 x10?
25x%x1.42

Kako je g, < 2.5%0, presek se OBOSTRANO ARMIRA.
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USVOJEeNo &g im = 2.5%0 = K, =1.672, Wy jim= 47.222%

2
M g im = (5—8j x 25x1.42x107° = 427.2kNm

1.672
AM =435-427.2=7.8kKNm

7.8x102 )
pretp.d, =5cm = A, :( =0.34cm
585)<@3.5)

d 5

$im — 0.584 — &g 435 (  foa
=—— @ = .3.5=1298 > 2.175 = =2
2 T Ty T faz T T (5gy > 200( ES)

A, =47.222x 2528, i';é +0.34=22.69cm®

100
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a. zategnuta spoljasnja ivica stuba
a.2 MAKSIMALNA sila pritiska

a.2.1 dominantno promenljivo — VETAR

i

13565; ‘|‘15lF ‘|‘0._5'Qk_u +D‘7'Qk.e5):1~35'6k +l*5+:Fk.w +O‘-?5'Qk.n +1‘05.Qkf5

k.w

Mgy = 1.35%1004 1.5%x200 = 435 KNm

Ng4 = 1.5%0.7%x500 = 525 kN Mw=200

D0

0.65 M¢=100
MEdS:435+525><( ; —0.07j:568.9kNm NG=500 l
=B 1409 > ¢, <25% |}

\/568.9><102
25x%x1.42 h=65

Kako je g, < 2.5%0, presek se OBOSTRANO ARMIRA.
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USVOJEeNo &g im = 2.5%0 = K, =1.672, Wy jim= 47.222%

2
Mo =[5 | x25x1.42x107 = 427.2kNm
1,672

AM =568.9-427.2 =141.7kNm

2
pretp.d, =5cm = A, = (51;157;14&9: 6.15cm’
— X .
d 5
Elim — —2 0.584 — =5 o
oo = — dg = 0_58458 .3.5=298> 2.175 = ;33 (_ fES)

25x58 142 525
100 ~ 435 435

+6.15=16.4cm’

A, =47.222%
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a. zategnuta spoljasnja ivica stuba
a.2 MAKSIMALNA sila pritiska

a.2.2 dominantno promenljivo — KORISNO

1,35-G, +1.5-(Q,. +0.5-Q,, +0.6-F,, )=1.35-G, +1.5-Q, . +0.75-Q,, +0.9F

k.w

Mgy = 1.35%100 + 1.5%0.6x200 = 315 kNm

N, = 1.5%500 = 750 kN ml\/lwzzoo
0.65 I\/|g=100
MEdS:315+750><( ; —0.07j=506.3kNm NG=500 l
=8 1536 = ¢, <25% » |
\/506.3><102 <
25x1.42 h =65

Kako je g, < 2.5%0, presek se OBOSTRANO ARMIRA.
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USVOJEeNo &g im = 2.5%0 = K, =1.672, Wy jim= 47.222%

1.672
AM =506.3-427.2 =79.1kNm

2
M ey iy = (5—8) x 25x1.42x1072 = 427.2kNm

79.1x102
retp.d, =5¢cm = — —3.43¢cm”*
Pretp. d, A, (58—5)><@
CEm-Z 0s84-g

58 435 _fyd
3.5 = 298>2175—200(—

g cu2T T (5gg E.

A, =47.222x 22X 142 19D 5 438 540m?

100 43 5 435
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Mmax, Nmin

A, =22.69cm’

A, =0.34cm’

Mmax, Nmax

Dominantan vetar Dominantno korisno
Mmax Nmax
A, =16.40cm’ A, =8.54cm’
2 _ 2
A, =6.15cm A, =3.43cm
f\vmwzzoo
7 Mg:100
Ng=500 l

25

]
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n
!
i
ole
\/
%

spolja: A o, =Max.1
8

unutra: A . =Max.

(22.69)

6.40
54

(0.34]
6.15

—22.69¢cm?

. — 6.15¢cm?

3.43)

Gradevinski fakultet Univerziteta u Beogradu

POTREBNO:
22.69 6.15

0.26 2:6 2560 = 2.0 cm?
“2 7500 - «vem

0.0013 - 25+ 60 = 1.95 cm?

Asl,min =

— 2
Asl,min =2.0cm
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b. zategnuta unutrasnja ivica stuba

b.1 MINIMALNA sila pritiska Mw=200
Meg = 1.0x(-100) + 1.5x200 = 200 kNm Y\ My=100
Ngg = 0 o .
pretp.d, =5cm =d=65-5=60cm h =65
C25/30 = f., = 14.2 MPa
k99 o8 s /s, =35/13.18% = o =16.982%
\/ 200 x10?
25x1.42
A, =16.982x 22209 142 g a1 e
100 435
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b. zategnuta unutrasnja ivica stuba
b.2 MAKSIMALNA sila pritiska

b.2.1 dominantno promenljivo — VETAR

135(:15; +1.5 lF +0.5- Qk.u-l_[}‘?'Qk.es) 1,35- G +1.5 :Fku. +0,75- Qk +1,05 les

k.w

Mgq = 1.0%(-100) + 1.5%200 = 200 KNm
Ngy = 1.5%0.7x500 = 525 kN

szzooaf'*!

0.65 i
MEdS:200+525x( > —0.05j=443.4 kNm ﬁmg_loo
Ng=500 1
&, =35/5247%0
ko0 g9 = %'%n Y |
\/344.4><102 o =32.391% A
25x1.42 h=65
A, =32391x 2x00 182 525 4500

100 43 5 435
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b. zategnuta unutrasnja ivica stuba
b.2 MAKSIMALNA sila pritiska

b.2.2 dominantno promenljivo — KORISNO

kw

1,35-G, +1,5-(Qp. +0,5-Q,, +0,6-F, )=1,35-G, +1,5-Q,., +0.75-Q,, +0,9-F

Mgy = 1.0%(-100) + 1.5x0.6x200 = 80 kNm

Ngg = 1.5%500 = 750 kN =200\
|\/|g=100
. -
M Ed :80+750><(O 69 —0,0SJ — 286.25 kNm q=500 1
S 2 )
;
\/ 286.25x 102 o = 25.994% -
25x1.42

——— B

75002260 2.42 750 ——=—

—— —
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Mmax, Nmin Mmax, Nmax

Dominantan vetar Dominantno korisno
Mmax Nmax
A, =831lcm’ A, =3.79cm’ A, =-451cm’

szzoof\

M=100
NG=500 l

25
L
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8.31

0
spolja: A, oy, = Mmax .{2 O} =2.0cm’

(8.31
unutra: A o =Max.43.79

L —8.31cm?

\20 J

Gradevinski fakultet Univerziteta u Beogradu

POTREBNO:

2.0 8.31

0.26 2:6 2560 = 2.0 cm?
. ﬁ = Z.UCIn

Asl,min -

0.0013 - 25- 60 = 1.95 cm?

As1min= 2.0 cm?
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T ’

22.69 6.15

-g{::::’

2.0 8.31

: 22.69 )
spolja: A o =Max. 5 =22.69cm

unutra: A . =max .15 =8.31cm’
- ee 1831

Gradevinski fakultet Univerziteta u Beogradu

POTREBNO:

22.69 8.31

5025 (24.55 cm?)

2025 (9.82 cm?)
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Zadatak 21 — KOMBINOVANJE OPTERECENJA

@ N,=800 kN
@ M d_1 35*100+1.5%200=435 kNm
m M5=500 kNm
= IE_dﬂ 24.8 cm [[A,=0.3cm? |
ﬂ M,,=£200 kNm

@M d_1 35*100+1.5*200=435 kNm
Neg= 1.5*0.7*800= 840 kN
=[A,= 143 cm?|[A,=9.14 cm? |

@MEd_l 35+100+ 1.5*0.6*200=435 kNm

77707777 N.,= 1.5*800= 1200 kN
A = Ag=4.7 cm?||A,=7.8cm? |
= A A
J H/ o H Y\ Mg,=1.0%-100)+1.5*200=200 kNm
Ney =0
- - = | A= 9.77 cm?
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Zadatak 21 — KOMBINOVANJE OPTERECENJA

Dimenzionisati stub prikazan

na skici.
Ny,= *+ 25 kN

C30/37 B500 B
b/h=30/60 cm

@ No= 825 kN

l Ng= 280 kN

ﬂ M,,=£200 kNm
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