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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 (Mg) i/ opterecenja vetrom
(M,,) - Podaci za proracun:

Mg = 100 kNm
M,, = 2200 kNm
b=25cm
h=65cm

C25/30
B500B
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a. zategnuta spoljasnja ivica stuba
Mgq = 1.35%100 + 1.5%200 = 435 kNm qMW

pretp. d; =7 cm M =
d=65-7=58cm

25

C25/30 = f, = 14.2 MPa ” ]
58 <

k= =1.657

\/435><102 h =65
25x%x1.42

Kako je g, < 2.5%0, presek se OBOSTRANO ARMIRA.

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

1.672
AM =435 —-427.2 =7.8 kKNm
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a. zategnuta spoljasnja ivica stuba

2
M g = 8 | 25%1.42%10°2 = 427 2kNm
| 1.672
AM =435 —427.2 =7.8kNm
7.8 x10°
retp.d, =5cm = = =0.34cm’
PR = (58 -5)x43.5
usvojeno: 2016 (4.02 cm?)
A, =47.222 % 29 x98 X 1.42 +0.34 =22.69¢cm?
100 435
usvojeno: 5025 (24.55 cm?)
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a. zategnuta spoljasnja ivica stuba
Mgq = 1.35%100 + 1.5%200 = 435 kNm qMW

pretp.d, =7 cm M_ =100

d=65-7=58cm
C25/30 = ., = 14.2 MPa ) I

25

k= >¢ =1.657

\/435><102 h =65
25x%x1.42

£.1<2.5%., al
g e, =35/2.321%0 = o, =48.673%

€s1” syd (:fyd/Es)

A, = 48.673x 228, 142 _ o5 gacm?
100 ~ 435
usvojeno: 5025 (24.55 cm?)
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b. zategnuta unutrasnja ivica stuba
Mgy = 1.0%(-100) + 1.5x200 = 200 kNm

= _( ) My=200
pretp. d; =5cm

d=65-5=60cm QMgzloO

C25/30 = f, = 14.2 MPa

) I
[

=99 9598 o

\/ 200x10° i
25x1.42 =65
g 1e,=3.5/13.18%0 = w, =16.982%
A, =16.982x 22200 142 g a1 e
100 ~ 435
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

My=200
Mgy = 1.35%x100 + 1.5%200 = 435 kKNm
N, = 1.35x500 = 675 kN ﬂ'\"g‘loo
N =500 l

g
pretp. d, =7 cm 0
d=65-7=58cm " I
C25/30 = f.4, = 14.2 MPa n =65

M, =435+ 675><(O'§5

— 0.07j =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 | «25x1.42x107 = 427.2kNm
1,672

AM =607.1-427.2=179.9kNm

179.9x10°
(58—5)x43.5

pretp.d, =5cm = A, = =7.8cm’

25x58 142 675
100 ~ 435 435

+7.8=14.63cm’

A, = 47.222x
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b. zategnuta unutrasnja ivica stuba
Mgq = 1.0%(-100) + 1.5x200 = 200 kNm
Ngg = 1.0x500.= 500 kN

“povoljno”
pretp. d, =5 cm dejstvo stalnog g
d=65-5=60cm opterecenja N4=200 l

C25/30 = f_, = 14.2 MPa 0

QO

M., = 200+500x(0'265

— 0.0S) =337.5 KNm
h=65

/. =3.5/5.435%
k=90 1945 S’ »

\/337.5><102 @, = 31.646%
25x1.42

25 x 60 1.42 500 .
=4.0cm
100 43 5 43.5

A, =31.646 %
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1063~ Y 78 POTREBNO:

I '\[ 14.63 7.8

AL i |

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

usvojeno. 3320 (9.42 cm?)
spolja: A ., =14.63cm’

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

g 1w 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.l MINIMALNA sila pritiska
Mgy = 1.35x100 + 1.5%200 = 435 kNm

Ng = O 4 },Mgzloo

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

C25/30 = f., = 14.2 MPa 5 ]
@)
k=—20 __1657 h - 6n
\/ 435x10°
25x1.42
e le, =35/2.321% = o, =48.673%
A, =48.673x 22228, 142 _ o3 0gcmy
100 43.5
usvojeno: 5@25 (24.55 cm?)
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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

Mgq = 1.35%x10 1.5%x200 = 435 kNm
Ne, = 1.5x0%x500 = 525 kN —
-

) 065 2100

M., _435+525><( : 0.07j—568.9kNm q )
N, =500 l
58

- 1449 = . <2.5% % ﬁ

\/568.9x102 v | ]

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%

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

AM =568.9-427.2 =141.7kNm

141.7x10°
retp.d, =5cm = A, = =6.15cm’
PR A (58-5)x43.5
A, =47202x 22238 142 5D 615 16 acm?

100 ~ 435 435
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23.04 q
POTREBNO:

I 23.04 6.15

m
1640 .V 6.5 I 1
i I

23.04

= 23.04cm?
16.40

spolja: A .. =Mmax {

O 2
=6.15¢cm

unutra : = MaX.
As,potr. {615
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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, = 1.5x500 = 750 kN

Mw=200
0.65 _
_ 007 |- M_=100
MEdS_315+750><( : 0.07)_506.3kNm q '
N =500 l
58
- _1536 = £, <2.5% % ﬁ
\/506.3><102 v | ]
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%

2

Mo =[5 | «25x1.42x107 = 427.2kNm
1,672

AM =506.3—427.2 = 79.1kNm

79.1x10°
(58—5)x 43.5

pretp.d, =5cm = A, = =3.43cm’

25x58 142 750
100 ~ 435 435

+3.43=8.54cm’

A, = 47.222x
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b. zategnuta unutrasnja ivica stuba
b.1 MINIMALNA sila pritiska Mw=200

MEd — lOX(-lOO) + 15)(200 — 200 kNm M :100
Ne, =0 g

Ed —
(videti primer 1b) ¥ I

I
QO

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

k99 o8 s /s, =35/13.18% = o =16.982%

\/200><102
25x%x1.42
25%x60 1.42 usvojeno:
A, =16.982x= X43.5=8_Slcmz 2525 (9.82 o)
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b. zategnuta spoljasnja ivica stuba
b.2 MAKSIMALNA sila pritiska

dominantno promenljivo — VETAR

135GL_15lFL1,+05QLu 0,7 QL&&):I 35 G +1,5 Pk" +0,75- QL +1,05 QLES

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

My =200
M., = 200+525><(0'65 —0.05j = 443.4 kNm "
2 My=100

60 o 6le,=35/524T% =500 l

\/344,4><102 | o =32.391% o

25x1.42 u I
25x60 142 525

=32.391x =3.79¢cm’ _

A 100 435 435 h=65
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é 8.31
POTREBNO:

I 8.31

R i
\/

7]

spolja: A ,,, =0

unutra: A . =max 6.3 =8.31cm’
B KV ]
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POTREBNO:
[
I 23.04 8.31

m
B 8.31 I ]

7]

» 23.04 ,
spolfa: A, g =max,y - 0 =23.04cm 5@25 (24.55 cm?)

6.15

8.31} =8.3Lcm’ 2025 (9.82 cm?)

unutra: A . =max {
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Zadatak 23 — KOMBINOVANJE OPTERECENJA

@ N,=800 kN
@ M d_1 35*100+1.5%200=435 kNm
m M5=100 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=315 kNm

77707777 N.,= 1.5*800= 1200 kN
A = Ag=4.7 cm?||A,=7.8cm? |
= A A
J H T H Y\ Mg,=1.0%-100)+1.5200=200 kNm
Ney =0
- - = | A= 9.77 cm?
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DODATNI ZADATAK

Dimenzionisati stub prikazan
na skKicl.
t Ny= % 25 kN
@ No= 825 kN
l’ Ng= 280 kN
ﬁ M,,=2200 kNm
C30/37 B500 B

b/h=30/60 cm
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Teorija betonskih konstrukcija 1
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D,
C
©
N
)

e
©
N
@)
C
@)
—
)
-
(D)
O

= —
e % 2y
e 7l
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Zadatak 17 — CENTRICNO ZATEZANJE

Odrediti potrebnu povrsinu armature i oblikovati poprecni
presek, pravougaonog oblika, centriCno zategnutog elementa.
Podaci za proracun:

NG« = -400 kN C25/30 XD1
No = -500 kN B500 B Treba li?

C25/30 e f_, = 0.85-25/1.5= 14.2MPa = mmz

B500 B wessp f , = 500/1.15 = 435 MPa = 43.5 kN/cm?
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Zadatak 17 — CENTRICNO ZATEZANJE

Granic¢na sila ZATEZANJA:
Ngy = 1.35:(-400) + 1.5-(-500) = -1290kN

Proracun povrsSine armature:

A, = Nes 1299 _ o9 76y

f, 435

Usvojeno: 15 @16 (30.15 cm?)
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Zadatak 17 — CENTRICNO ZATEZANJE

D=>2C ,m+|129, |+ MxD + (m-1)xay,
h>2C.,m[t|29, [+ NxD + (n-1)xa,,
Oznaka Minimalni zastitni slojevi iz uslova trajnosti,
- - — - klase C min aur , 28 Klasu konstrukcija S4
S ® @ [ @ /.\ iziozenosti 15| 20 25 30]35]40 45 50 55
X0 — A
- > o o o /o — —_
| l
Al XC2 I
= \' - -~ -~ .J XC3 ' |
© XC4
ay>5cm XD1
XD2
XD3 |
XD1 =>c,,, =35 +10 =45 mm o1 | |
Pretp. => @, =8 mm 2
X83 | 1
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Zadatak 17 — CENTRICNO ZATEZANJE

b>2cC
h>2cC

+ 20, +|mx@ |+ (m-1)xa,
+ 20, +|nxD |(n-1)xa,,

nom

nom

o
® o o o
@_o e e

a,>3cm

ay>5cm

b>2%x4.5+ 2x0.8 + 5x1.6 + (5-1)x5.0=38.6 cm = b =40 cm
d>2x4.5+2x0.8 + 3x1.6 + (3-1)x3.0=21.4cm = d =25cm

) GF Beograd Teorija betonskih konstrukcija 1



Zadatak 17 — CENTRICNO ZATEZANJE

(1)5016
©
gﬁ (1)5@316
1O N
N o ¢ o o o 4)U@8/30
o,
©
(1)5016
6 7 7 [ 7 |6
7
40
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ULS — MALI EKSCENTRICITET, SILA ZATEZANJA

‘dz I
Asy
h cicf
Ac
Asy
‘dl o
. b
A ~ Ng ¢c,+e
L=
fg C +C,

A =

1‘yd C, +C,

@ GF Beograd
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ULS — MALI EKSCENTRICITET, SILA ZATEZANJA

Teorija betonskih konstrukcija 1

) GF Beograd




Zadatak 18 — EKSCENTRICNO ZATEZANJE

Dimenzionisati pravougaoni poprecni presek zadatih
dimenzija, opterecen silom zatezanja | momentom
savijanja u fazi malog ekscentriciteta.

Podaci za proracun:

Ng i = -400 kN Mg = 10 kNm b=40cm
Nox = -500 kN h=25cm
B500 B f,q = 500/1.15 = 435 MPa = 43.5 kN/cm?
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Zadatak 18 — EKSCENTRICNO ZATEZANJE

N, = 1.35:(-400) + 1.5:(-500) = -1290kN
Mgy = 1.35-10 = 13.5 kNm

2
o Mg _135x10° .
N., 1290

pretp. d, =d, =6 cm
C,=¢C,=h/2-d,=25/2-6=6.5cm

1290
435

A=A, +A,= '\f'Ed =29.7cm?

yd
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Zadatak 18 —- EKSCENTRICNO ZATEZANJE

A, = N, C,+€ _99.7. 6.5+1.05 _1700m?|
f,g CL+C, 6.5+6.5
. =9016
d, =8cm
fq C+C, 6.5+6.5 =4.5cm
5 =06016
d,=6cm
C,=25/2—-6=
6.5 cm
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Zadatak 18 —- EKSCENTRICNO ZATEZANJE

A, = Ngg C+€ 29.7. 6.5+1.05 _ 20.4cm?|
f,q C+C, 45+6.5
., =10916
d, =8.25cm
A, = Negg G —€ 29.7. 4.5-1.05 _ 9.3em?l c, =25/2-8.25
N A 4.5+6.5 =4.25 cm
5> =5016
d,=6cm
C,=25/2-6
=6.5¢cm

@ GF Beograd
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Zadatak 18 — EKSCENTRICNO ZATEZANJE

XD1

(15016
<o)
L
o (15016
ot (AU@8/30
N
O

(115316

6 /
40

d=c,,t 9.+ 32

a=45+08+1.6/2=6.1cm

usv.d' =6 cm

d'=d'+ a, + 2xd/2

d'=6+ 3.0 + 2x1.6/2=10.6 cm

usv. d"=10.5cm

a, = (5%6 + 5x10.5)/10
d, =8.25cm

@ GF Beograd
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3. Dimenzionisati donji pojas reSetke prikazane na skici. Skicirati usvojeni raspored
armature u poprecnim presecima uz odgovarajuce oznake i kote.

G=350kN Q=200kN C25/30
G,Q

b

B500B XC1

G,Q

b

Joo

J00

j0 |

00 |

3. Zatega preseka prema sKici,
koliku silu usled povremenog optereCenja zatega moZe prihvatiti
uz zadovoljenje propisanih koeficijenata sigurnosti.

opterecenja. Odrediti

opterecena

je silom Zgs=600 kN

1

ya

30

4.5l7.o/7.0/7.0l4.5/

v

L

.5l5.55.5l4.5

4

12R@22

usled stalnog

@ GF Beograd
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3. AB presek, armiran prema skici, centricno je napregnut silom pritiska Ny = 600 kN usled
stalnog optere€enja. Uz zadovoljenje propisanih koeficijenata sigurnosti odrediti
maksimalne vrednosti sila koje mogu delovati na presek:

- maksimalnu centriCnu silu pritiska usled povremenog opterecenja N
- maksimalnu centriCnu silu zatezanja usled povremenog opterecenja Z, (70 poena)

3.3RE19
- ® 2 RU@10/15
(- A .
¥ o i ® 32rR@19
m . o
'3.3R@19
40

4. Dimenzionisati centricno napregnut element pravougaonog popre¢nog preseka,
opterecen silama N, (pritisak), N, (zatezanje) i N,, (alternativhog znaka).
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