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Za konstrukciju koja je prikazana na skici, dimenzionisati ploču 
POS 1 (h=14 cm) i gredu POS 3 (b/h=40/50). Osim sopstvene 
težine konstrukcije, u obzir uzeti dodatno stalno (∆g) i korisno (q) 
opterećenje na ploči.

∆g = 2.5 kN/m2

q = 4.0 kN/m2

C25/30
B420
XC1

Zadatak 30– PLOČA U JEDNOM PRAVCU
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Zadatak 30– PLOČA U JEDNOM PRAVCU

Stalno opterećenje
sopstvena težina ploče hp·ρc = 0.14m×25kN/m3 =3.5 kN/m2

dodatno stalno opterećenje Δg =2.5 kN/m2

ukupno, stalno opterećenje g = 6.0 kN/m2

Povremeno opterećenje q = 4.0 kN/m2

1. ANALIZA OPTEREĆENJA

Debljina (visina) ploče Zapreminska masa betona

POS 1 - PLOČA
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- na gredu POS 2:
Ag = 0.375×6.0×5.0 = 11.25 kN/m

Aq = 0.375×4.0×5.0 = 7.5 kN/m

- na gredu POS 3:
Bg = 1.25×6.0×5.0 = 37.5 kN/m

Bp = 1.25×4.0×5.0 = 25.0 kN/m

4

Zadatak 30– PLOČA U JEDNOM PRAVCU

2. PRORAČUN STATIČKIH UTICAJA

Koeficijenti reakcija oslonaca za 
prikazan statički sistem.

Koeficijenti za proračun 
momenata savijanja za 
prikazan statički sistem.

TABLICE !
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Zadatak 30– PLOČA U JEDNOM PRAVCU
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0.070

A = 38 B = 54 A = 38
Moment u polju:
Mg = 0.07×6.0×5.02 = 10.5 kNm/m

Mq = 0.07×4.0×5.02 = 7.0 kNm/m

Moment iznad oslonca:
Mg = 0.125×6.0×5.02 = 18.75 kNm/m

Mq = 0.125×4.0×5.02 = 12.5 kNm/m
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Zadatak 30– PLOČA U JEDNOM PRAVCU

3. DIMENZIONISANJE

C25/30 fcd = 0.85⋅25/1.5= 14.2MPa = 1.42 kN/cm2

B420 fyd = 420/1.15 = 365 MPa = 36.5 kN/cm2

XC1 cnom= 2.5 cm/ iz uslova cmin,b, vidi vežbe 2V /

3.1 Gornja zona – presek iznad oslonca

1. MEd=1.35·18.75+1.35 ·12.5 = 44.1 kNm/m

2. pretp. d1 = 3.5 cm , d = h – d1 = 14– 3.5 = 10.5 cm

3. 
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Zadatak 30 – PLOČA U JEDNOM PRAVCU

(1) 2. 2.0( 1 )16 =sprp cmØ a
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⋅= = =s

s

s
A

a
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Usvojeno: Ø10/25 (0.785·100/25=3.14 cm2/m)

20.2 13.95 2.79 /= ⋅ =spA cm m

Podeona armatura:

Glavna armatura:
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Zadatak 30 – PLOČA U JEDNOM PRAVCU

3.2 Donja zona – presek u polju

MEd=1.35·10.5+1.35 ·7 = 23.6 kNm/m

2.576=k εc / εs1 =3.5/13.5‰ 

2

1 6.81 /=sA cm m
(1) 2. 1.1( 3 )12 =sprp cmØ a

(1)100 113
16.6

6.81

⋅= = =s

s

s
A

a
cm

Usvojeno: Ø12/15 (1.13·100/15=7.53 cm2/m)

Glavna armatura:

(1) 2. 0.5038( )=sprp cmØ a
(1)100 50.3

36.9
1.36

⋅= = =s

s

s
A

a
cm

Usvojeno: Ø8/30 (0.503·100/30=1.68 cm2/m)

20.2 6.81 1.36 /= ⋅ =spA cm m

Podeona armatura:

s,usv2

s,min sp,min

sp,usv

A
A A 0.0013 100 d 0.13 10.5 1.365cm / m

A

<= = ⋅ ⋅ = ⋅ = <
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Zadatak 30 – PLOČA U JEDNOM PRAVCU

3.4 Kontrola smicanja – krajnji oslonac (A)

3.4 Kontrola smicanja – srednji oslonac (B)

Nije potrebno osiguranje ploče od smicanja
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Zadatak 30– PLOČA U JEDNOM PRAVCU

Stalno opterećenje
sopstvena težina POS 3 b·h·ρc = 0.4·0.5·25kN/m3 =5 kN/m

stalno opterećenje sa POS 1 Bg = 37.5 kN/m
ukupno stalno opterećenje g = 42.5 kN/m

Povremeno opterećenje  sa POS 1 q =Bq = 25.0 kN/m

1. ANALIZA OPTEREĆENJA

Dimenzije grede (b,h) Zapreminska masa betona

POS 3 - GREDA
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Zadatak 30– PLOČA U JEDNOM PRAVCU

Moment u prvom polju:
Mg = 0.08×42.5×6.02

= 122.4kNm

Mq = 0.08×25×6.02

= 72 kNm

Moment u srednjem polju:
Mg = 0.025×42.5×6.02

= 38.25 kNm

Mq = 0.025×25×6.02

= 22.5 kNm

Moment iznad oslonca:
Mg = 0.1×42.5×6.02

= 153 kNm

Mq = 0.1×25×6.02

= 90 kNm

2. STATIČKI UTICAJI
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1. MEd=1.35·122.4+ 1.5·72 = 273.2 kNm

2. pretp. d1 = 7 cm

d = h – d1 = 50– 7 = 43 cm

Zadatak 30– PLOČA U JEDNOM PRAVCU

3. DIMENZIONISANJE
3.1.1 Prema momentima savijanja – PRVO POLJE
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2

1 1

228 43 1.42
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Usvojeno: 6Ø20 (18.84 cm2)

Zadatak 30– PLOČA U JEDNOM PRAVCU

2
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1,min 1,
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4. Potrebna površina zategnute armature

5. 

2

43
4.681

273.2 10
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Ed
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d
k

M

b f

= = =
⋅

⋅ ⋅
εc / εs1 ≈3.5/58‰ 

x=0.057⋅⋅⋅⋅43=2.45 cm < 14 = hf !

ξ=0.057

Presek se dimenzioniše kao pravougaoni sa širinom pritisnute zone beff

3. Pretpostavka: x < hf
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1. MEd=1.35·38.25+ 1.5·22.5= 85.4 kNm

3. Pretpostavka: x < hf ; d=45 cm

4. Potrebna armatura:

5. Usvojeno: 3Ø16 (6.03 cm2)

7.042k = εc / εs1 ≈3.5/136‰ ξ=0.025    x=1.125 cm< 14 = hf

Zadatak 30– PLOČA U JEDNOM PRAVCU

3. DIMENZIONISANJE
3.1.2 Prema momentima savijanja – SREDNJE POLJE
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1. MEd=1.35·153+ 1.5·90= 341.55 kNm

2. Pretpostavka: d1=8 cm    d= 50 – 8 = 42 cm

3. Potrebna armatura:

4. Usvojeno: 6Ø25 (29.46 cm2)

1.713=k εc / εs1 ≈3.5/2.953‰ ω1 ≈ 43.905

Zadatak 30– PLOČA U JEDNOM PRAVCU

3. DIMENZIONISANJE
3.1.2 Prema momentima savijanja – OSLONAC

2

1 1,min28.7= >s sA cm A
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Zadatak 30– PLOČA U JEDNOM PRAVCU

V sila na ivičnom osloncu:

Vg = 0.4×42.5×6.0=102 kN 

Vq = 0.4×25×6.0 = 60 kN

VEd=1.35·102+1.5·60=227.7 kN

V sila na srednjem osloncu:

Vg = 0.6×42.5×6.0=153 kN 

Vq = 0.6×25×6.0 = 90 kN

VEd=1.35·153+1.5·90=341.6 kN

3. DIMENZIONISANJE
3.2. Prema transverzalnim silama



GF Beograd Teorija betonskih konstrukcija 1 17
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⋅ = ⋅ ⋅ ⋅ ⋅ ⋅ =
 Rd cV kN

Zadatak 30– PLOČA U JEDNOM PRAVCU

2. Proračun nosivosti betona na smicanje: / vidi vežbe 10V /

1. Proračunske vrednosti uticaja:

segment: A-A’

VEd,max=227.7 kN
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3. Minimalna nosivost betona na smicanje:

4. Nosivost betona na smicanje:

3/2 1/2

min min 1 0.0035  = + ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ ⋅   cp w ck wV v k b d k f b dσ

3/2 1/2

min 0.0035 1.632 25 40 43 62.7 = ⋅ ⋅ ⋅ ⋅ = V kN

,

70.1
max 70.1 227.7

62.7

 
= < 

 
Rd c

kN
V kN kN

kN

Zadatak 30– PLOČA U JEDNOM PRAVCU

Na delu nosača – dužini 
osiguranja (λ) potrebno 
osiguranje poprečnom 
armaturom! 
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Zadatak 25 – SMICANJE

19

5. Određivanje potrebne armature za smicanje

Pretpostavljeno: θ=450, ctgθ=1, m=2, Ø10, asw
(1)=0.785 cm2

(1)
2 0.785

0.9 43 36.5 1.0 9.7
227.7

⋅ ⋅≤ ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ ⋅ =sw
rač ywd

Ed

m a
s z f ctg cm

V
θ

Usvojeno: UØ10/10

Usvojeno: θ=400, ctgθ=1.19, m=2, Ø10, asw
(1)=0.785 cm2

(1)
2 0.785

0.9 43 36.5 1.19 11.6
227.7

⋅ ⋅≤ ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ ⋅ =sw
rač ywd

Ed

m a
s z f ctg cm

V
θ

VRd (UØ10/10) = 263.9 kN

Kontrolisati: VRd,max; ρw,min
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Zadatak 30– PLOČA U JEDNOM PRAVCU

2. Proračun nosivosti betona na smicanje:

1. Proračunske vrednosti uticaja:

segment: B-A’

VEd,max=341.6 kN

6 4.91
0.0175 0.02

40 42

⋅= = = <
⋅ ⋅
sl

i

w

A

b d
ρ

Vidi plan 
armature!

( )1/3

,

40 42
0.12 1.69 100 0.0175 25 115.9

10

⋅ = ⋅ ⋅ ⋅ ⋅ ⋅ =
 Rd cV kN

200 200
1 1 1.69

420
= + = + =k

d
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Zadatak 25 – SMICANJE

21

5. Određivanje potrebne armature za smicanje

Pretpostavljeno: θ=450, ctgθ=1, m=4, Ø10, asw
(1)=0.785 cm2

(1) 4 0.785
0.9 42 36.5 1.0 12.7

341.6

⋅ ⋅≤ ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ ⋅ =sw
rač ywd

Ed

m a
s z f ctg cm

V
θ

Usvojeno: UØ10/10 (m=4)
+

UØ10/10 (m=2)

VRd (UØ10/10, m=4) = 433.2 kN

Kontrolisati: VRd,max; ρw,min

VRd (UØ10/10, m=2) = 216.6 kN

VRd (UØ10/15, m=2) = 144.4 kN
„pokrivamo“ VRd,c jer ne znamo da li u preseku na 122 
cm od A’ imamo podužnu armaturu sa kojom smo 
računali VRd,c
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Zadatak 30– PLOČA U JEDNOM PRAVCU

2. Proračun nosivosti betona na smicanje:

1. Proračunske vrednosti uticaja:

segment: B-B’

VEd,max=284.6 kN

6 4.91
0.0175 0.02

40 42

⋅= = = <
⋅ ⋅
sl

i

w

A

b d
ρ

Vidi plan 
armature!

( )1/3

,

40 42
0.12 1.69 100 0.0175 25 115.9

10

⋅ = ⋅ ⋅ ⋅ ⋅ ⋅ =
 Rd cV kN

200 200
1 1 1.69

420
= + = + =k

d
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5. Određivanje potrebne armature za smicanje

(1)
2 0.785

0.9 42 36.5 1.0 15.2
284.6

⋅ ⋅≤ ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ ⋅ =sw
rač ywd

Ed

m a
s z f ctg cm

V
θ

VRd (UØ10/15, m=4) = 288.83 kN

Kontrolisati: VRd,max; ρw,min

VRd (UØ10/15, m=2) = 144.4 kN

Pretpostavljeno: θ=450, ctgθ=1, m=4, Ø10, asw
(1)=0.785 cm2

Usvojeno: UØ10/15 (m=4)

Zadatak 30– PLOČA U JEDNOM PRAVCU



GF Beograd Teorija betonskih konstrukcija 1 24

Zadatak 30– PLOČA U JEDNOM PRAVCU

6. Određivanje dodatne sile zatezanja u podužnoj armaturi:

Ali:

( )0.5∆ = ⋅ ⋅ −td EdF V ctg ctgθ α

,max+ ∆ ≤ EdEd
td

MM
F

z z

7. Dodatne sile zatezanja u podužnoj armaturi:

• Segment A-A’:

• Segment B-A’:

• Segment B-B’:

( ),1 0.5 227.7 40 90 135.5∆ = ⋅ ⋅ − =tdF ctg ctg kN

( ),2 0.5 341.6 45 90 170.8∆ = ⋅ ⋅ − =tdF ctg ctg kN

( ),3 0.5 284.6 45 90 142.3∆ = ⋅ ⋅ − =tdF ctg ctg kN

,

1,

∆
∆ = td i

s i

yd

F
A

f
Na ovim segmentima NE TREBA računati dodatnu 
zategnutu armaturu! Srednji oslonac – „špic“ 
dijagrama momenta savijanja!
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1 2 3 4 5 , ,minbd b rqd bl l lα α α α α= ⋅ ⋅ ⋅ ⋅ ⋅ ≥

Ankerovanje armature
Proračunska dužina ankerovanja, lbd

Utezanje (EC2: Slika 8.4)

(ΣAst-ΣAst,min)/As

25
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Zadatak 30– PLOČA U JEDNOM PRAVCU
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Zadatak 30– PLOČA U JEDNOM PRAVCU
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Zadatak 30– PLOČA U JEDNOM PRAVCU

1 2 3 4 5 , ,minbd b rqd bl l lα α α α α= ⋅ ⋅ ⋅ ⋅ ⋅ ≥

Proračunska dužina ankerovanja, lbd

,

0 ,

58 ,

4 
= =  

 
b rqd bd

Ø dobri uslovi prianjanja

Ø loši uslovi prianjanja
l l

ZA C25/30:

1
22 alll

bdstatsipke
++=

( )1

z
a ctg ctg 0.45d 19cm

2
= ⋅ θ − α = =

POS6

sipkel 96 2 58 2.5 2 19 424cm= + ⋅ ⋅ + ⋅ =
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Zadatak 30– PLOČA U JEDNOM PRAVCU

1
22 alll

bdstatsipke
++=

POS5

sipkel 192 2 58 2.5 2 19 520cm= + ⋅ ⋅ + ⋅ =
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Procena dužine šipki u donjoj zoni:

POS8

stat 0 0
POS8 2 1

l L L
M Ø20

M 6Ø2
480 277cm

0 3
= ⋅ = ⋅ = ⋅ =

POS8

sipkel 277 2 40 2.0 2 19 475cm= + ⋅ ⋅ + ⋅ =
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Procena dužine šipki u donjoj zoni:

POS7 PO
st

S
at 0 0

7l L L
M 4Ø20 2

M 6Ø
480 392c

2 3
m

0
= ⋅ = ⋅ = ⋅ =

POS7

sipkel 392 2 40 2.0 2 19 590cm= + ⋅ ⋅ + ⋅ =
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Zadatak 30– PLOČA U JEDNOM PRAVCU

Procena dužine šipki u donjoj zoni:
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+ KOTIRANJE PRESEKA!
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min. min.0.9 0.9

Ed Ed
s s yd Ed

M M
F A f N

d d
= × ≈ − =

× ×

M/z linija
M

E
d
 =

 1
1
0
9
.4

 k
N

m

M
E

d
 =

 7
0
2
.0

 k
N

m

F
s 

≈ 
1
8
1
2
.8 Fs  ≈ 1109.4/(0.9×0.68) = 1812.8 kN

F
s 

 ≈
 1

1
4
7
.1

Fs ≈ 702/(0.9×0.68) = 1147.1

2. način
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M/z linija

(1) (1) 4.91 40 196.3s s ydF a f kN= × = × =

F
s≈

 1
8
1

2
.8

F
s≈

 1
1
4

7
.1

F
s(1

) =
1

9
6
.3



43

M/z linija

ζζζζ = 0.964

As,potr. = 42.33 cm2 (usv. 44.18 cm2)

ζζζζ = 0.894

As,potr. = 28.85 cm2 (usv. 29.45 cm2)

F
s 

≈ 
1
8

1
2

.8

F
s 

≈ 
1

1
4

7
.1

9
×

F
s(1

) =
1
7

6
7
.1 6

×
F

s(1
) =

1
1
7

8
.1
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Linija zatežućih sila
F

s  
≈ 

1
8
1

2
.8

F
s ≈

 1
1

4
7

.1

a=0.31

a=0.31

a=0.31a=0.31

POMERANJE LINIJE ZATEŽUCIH SILA:
a = 0.45×d = 0.45×68 = 31 cm
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Linija pokrivanja armaturom

5RØ25

2RØ25

4RØ25

7
Ø

2
5

2
Ø

2
5

4
Ø

2
5

2
Ø

2
5

>4Ø25 >4Ø25

>7Ø25 >7Ø25
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Linija pokrivanja armaturom

5RØ25

2RØ25

5
Ø

2
5

2
Ø

2
5

2
Ø

2
5

>4Ø25 >4Ø25

>7Ø25 >7Ø25

2
Ø

2
5

2
Ø

2
5

2
Ø

2
5

>5Ø >5Ø

>2Ø>2Ø
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Linija pokrivanja armaturom

3RØ25

2RØ25

3
Ø

2
5

2
Ø

2
5

2
Ø

2
5

>4Ø25 >4Ø25

>7Ø25 >7Ø25

2
Ø

2
5

2
Ø

2
5

2
Ø

2
5

>5Ø >5Ø

>2Ø>2Ø

>3Ø >3Ø

2
Ø

2
5
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Linija pokrivanja armaturom
F

s 
≈ 

1
8

1
2

.8
F

s 
≈ 

1
1
4

7
.1

POMERENA LINIJA ZATEŽUCIH SILA LINIJA ZATEŽUCIH SILA

a=31

a=31

a=31a=31

POMERANJE LINIJE ZATEŽUCIH SILA:
a = 0.45×d = 0.45×68̃  31 cm

(M, N)(M, N, T)
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Z
a

u
 ≈

 1
8

12
.8

Z
a

u
 ≈

 1
1

47
.1

A

B

4

3

2

1

1

POMERENA LINIJA ZATEŽUCIH SILA LINIJA ZATEŽUCIH SILA

LINIJA POKRIVANJA ARMATUROM

a=31

a=31

a=31a=31

Ls1 = 80

UKUPNA DUŽINA ŠIPKE (690 cm)

Ls1 = 80 STATICKI POTREBNA DUŽINA ŠIPKE (530 cm)

UKUPNA DUŽINA ŠIPKE (700 cm)

Ls2=120 STATICKI POTREBNA DUŽINA ŠIPKE (460 cm) Ls2=120

4

3

2

1

5

2
Ø

2
5

1
Ø

2
5

2
Ø

2
5

2
Ø

2
5

2
Ø

2
5

2
Ø

2
5

2
Ø

2
5

2
Ø

2
5

6

7

8

9

7

8

35

65

125

205

25

85

165

105135

180280

DUŽINA SIDRENJA:

Ls1 = 79.4 ˜  80 cm (dobra adhezija)

Ls2 = 119 ˜  120 cm (loša adhezija)

POMERANJE LINIJE ZATEŽUCIH SILA:

a = 0.45×d = 0.45×68 = 31 cm

NOSIVOST JEDNE ŠIPKE ARMATURE:

Fs
(1)= as

(1)×fyd = 4.91×40 = 196.3 kN

19
6

.3
1

96
.3

Fs≈ MEd / (0.9×d) - NEd

MEds= MEd + NEd × (h/2 - d1)

NEd = 0:     MEds = MEd    ;   Fs ≈ MEd / (0.9×d)

(M, N, V) (M, N)


