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± p2 = 5 kN/m2
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7Ploča C1,  p2 = +p/2
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Ukupno, p2 = ±p/2 za maksimalni M u poljima 1-2 i 3-4

p2,1 = 7.20 kN
m

p2,2 = 10.86+12.00 = 22.86 kN
m p2,3 = 9.39+12.00 = 21.39 kN

m

Ap DpBp Cp
L1 = 5.4 L2 = 7.2 L3 = L1 = 5.4

88POS 103 (osa C) – analiza opterećenja
stalno opterećenje
polje 1-2: g1 = 4.5 + 7.06 = 11.56 kN/m
polje 2-3: g2 = 4.5 + 10.04 + 14.4 = 28.94 kN/m
polje 3-4: g3 = 4.5 + 9.32 + 14.4 = 28.22 kN/m

povremeno opterećenje za max. Mu u krajnjim poljima
polje 1-2: p1 = 11.76/2 + 7.20 = 13.08 kN/m
polje 2-3: p2 = 40.74/2 + (-22.86) = -2.49 kN/m
polje 3-4: p3 = 39.54/2 + 21.39 = 41.16 kN/m

qu1 = 1.6×11.56 + 1.8×13.08 = 42.03 kN/m
qu2 = 1.6×28.94 + 1.8×(-2.49) = 41.83 kN/m
qu3 = 1.6×28.22 + 1.8×41.16 = 119.25 kN/m

Pri ovoj kombinaciji opterećenja se, pored maksimalnih momenata savijanja u 
krajnjim poljima, javljaju i maksimalne transverzalne sile na krajnjim osloncima i 
reakcije oslonaca A i D.
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99P1 – max.Mu u krajnjim poljima

L1 = 5.40
Au1 = 88.7

L2 = 7.20
Du1 = 265.9Bu1 = 265.4 Cu1 = 552.1

L3 = L1 = 5.40

g1 = 11.56 kN
m

g2 = 28.94 kN
m g3 = 28.22 kN

m
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1010Mu = 296.4 kNm (polje 3-4, donja zona)
pretp. a1 = 5 cm  ⇒ b/d/h = 30/60/55 cm
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1111Mu = 93.5 kNm (polje 1-2, donja zona)
pretp. a1 = 5 cm  ⇒ b/d/h = 30/60/55 cm
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12Šema opterećenja - polje 2-3

± p2 = 5 kN/m2
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13Šema opterećenja - polje 2-3

p2,1 = 7.20 kN
m

p2,2 = 10.86+12.00 = 22.86 kN
m p2,3 = 9.39+12.00 = 21.39 kN

m

Ap DpBp Cp
L1 = 5.4 L2 = 7.2 L3 = L1 = 5.4

Šema opterećenja je ista kao za maksimalne momente savijanja 
u krajnjim poljima, samo što su opterećenja suprotnog znaka.

Stoga su i konturni uslovi na pojedinim pločama potpuno isti, 
pa su i opterećenja za pojedine raspone grede POS 103 istog 
intenziteta i suprotnog znaka.

Ukupno, p2 = ±p/2 za maksimalni M u polju 2-3

1414POS 103 (osa C) – analiza opterećenja
stalno opterećenje
polje 1-2: g1 = 4.5 + 7.06 = 11.56 kN/m
polje 2-3: g2 = 4.5 + 10.04 + 14.4 = 28.94 kN/m
polje 3-4: g3 = 4.5 + 9.32 + 14.4 = 28.22 kN/m

povremeno opterećenje za max. Mu u srednjem polju
polje 1-2: p1 = 11.76/2 + (-7.20) = -1.32 kN/m
polje 2-3: p2 = 40.74/2 + 22.86 = 43.23 kN/m
polje 3-4: p3 = 39.54/2 + (-21.39) = -1.62 kN/m

qu1 = 1.6×11.56 + 1.8×(-1.32) = 16.11 kN/m
qu2 = 1.6×28.94 + 1.8×43.23 = 124.12 kN/m
qu3 = 1.6×28.22 + 1.8×(-1.62) = 42.24 kN/m
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1515P2 – max.Mu u srednjem polju

L1 = 5.40
Au2 = 88.7

L2 = 7.20
Du2 = 36.0Bu2 = 549.9 Cu2 = 646.9

L3 = L1 = 5.40

g1 = 11.56 kN
m

g2 = 28.94 kN
m g3 = 28.22 kN

m
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m

1616Mu = 411.7 kNm (polje 2-3, donja zona)
pretp. a1 = 7 cm  ⇒ b/d/h = 30/60/53 cm
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17Šema opterećenja – oslonac u osi 2

± p2 = 5 kN/m2
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19Ploča C1,  p2 = -p/2
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Ukupno, p2 = ±p/2 za maksimalni M na osloncu 2

p2,1 = 6.21 kN
m

p2,2 = 9.93+12.00 = 21.93 kN
m p2,3 = 9.39+12.00 = 21.39 kN

m

Ap DpBp Cp
L1 = 5.4 L2 = 7.2 L3 = L1 = 5.4

2020POS 103 (osa C) – analiza opterećenja
stalno opterećenje
polje 1-2: g1 = 4.5 + 7.06 = 11.56 kN/m
polje 2-3: g2 = 4.5 + 10.04 + 14.4 = 28.94 kN/m
polje 3-4: g3 = 4.5 + 9.32 + 14.4 = 28.22 kN/m

povremeno opterećenje za max. Mu nad osloncem 2
polje 1-2: p1 = 11.76/2 + 6.21 = 12.09 kN/m
polje 2-3: p2 = 40.74/2 + 21.93 = 42.30 kN/m
polje 3-4: p3 = 39.54/2 + (-21.39) = -1.62 kN/m

qu1 = 1.6×11.56 + 1.8×12.09 = 40.25 kN/m
qu2 = 1.6×28.94 + 1.8×42.30 = 122.45 kN/m
qu3 = 1.6×28.22 + 1.8×(-1.62) = 42.24 kN/m

Pri ovoj kombinaciji opterećenja se, pored maksimalnog momenta savijanja nad 
osloncem 2, javljaju i maksimalne transverzalne sile u presecima levo i desno 
od tog oslonca, kao i maksimalna sila u osloncu 2.
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2121P3 – max.Mu nad osloncem 2

L1 = 5.40
Au3 = 34.5

L2 = 7.20
Du3 = 39.1Bu3 = 623.1 Cu3 = 630.5

L3 = L1 = 5.40

g1 = 11.56 kN
m

g2 = 28.94 kN
m g3 = 28.22 kN

m
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2222POS 103 – dimenzionisanje

Mu,max = 400.6 kNm (osa 2, gornja zona)
MB 30 ⇒   fB = 20.5 MPa = 2.05 kN/cm2

RA 400/500 ⇒   σv = 400 MPa = 40 kN/cm2

pretp. a1 = 7 cm ⇒   b/d/h = 30/60/53 cm
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23Šema opterećenja – oslonac u osi 3

± p2 = 5 kN/m2
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Ploča G2,  p2 = +p/2
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Ukupno, p2 = ±p/2 za maksimalni M na osloncu 3

p2,1 = 7.20 kN
m

p2,2 = 9.93+12.00 = 21.93 kN
m p2,3 = 8.22+12.00 = 20.22 kN

m

Ap DpBp Cp
L1 = 5.4 L2 = 7.2 L3 = L1 = 5.4

2626POS 103 (osa C) – analiza opterećenja
stalno opterećenje
polje 1-2: g1 = 4.5 + 7.06 = 11.56 kN/m
polje 2-3: g2 = 4.5 + 10.04 + 14.4 = 28.94 kN/m
polje 3-4: g3 = 4.5 + 9.32 + 14.4 = 28.22 kN/m

povremeno opterećenje za max. Mu nad osloncem 3
polje 1-2: p1 = 11.76/2 + (-7.20) = -1.32 kN/m
polje 2-3: p2 = 40.74/2 + 21.93 = 42.30 kN/m
polje 3-4: p3 = 39.54/2 + 20.22 = 39.99 kN/m

qu1 = 1.6×11.56 + 1.8×(-1.32) = 16.11 kN/m
qu2 = 1.6×28.94 + 1.8×42.30 = 122.45 kN/m
qu3 = 1.6×28.22 + 1.8×39.99 = 117.14 kN/m

Pri ovoj kombinaciji opterećenja se, pored maksimalnog momenta savijanja nad 
osloncem 3, javljaju i maksimalne transverzalne sile u presecima levo i desno 
od tog oslonca, kao i maksimalna sila u osloncu 3.
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2727P4 – max.Mu nad osloncem 3

L1 = 5.40
Au4 = -16.3

L2 = 7.20
Du4 = 215.5Bu4 = 513.5 Cu4 = 888.5

L3 = L1 = 5.40

g1 = 11.56 kN
m

g2 = 28.94 kN
m g3 = 28.22 kN

m
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m
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m
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2828POS 103 – dimenzionisanje

Mu,max = 544.1 kNm (osa 3, gornja zona)
MB 30 ⇒ fB = 20.5 MPa = 2.05 kN/cm2

RA 400/500 ⇒ σv = 400 MPa = 40 kN/cm2

pretp. a1 = 7 cm  ⇒ b/d/h = 30/60/53 cm
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usvojeno: 2RØ16 + 6RØ25 (33.47 cm2)
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2929Tu,max = 471.5 kN (presek u osi 3, levo)
MB 30 ⇒ τr = 1.1 MPa = 0.11 kN/cm2

usv. z = 0.9×h = 0.9×53 = 47.7 cm
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cm/kN11.0

cm/kN329.0
7.4730

5.471

)1(
u

)1(
u

u a10.840
329.030

a2e ×=×
×
×

=

( ) 2
Ru cm/kN329.011.0329.05.1 =−×=τ

usvojeno: m=2   ;   α = 90° ;   θ = 45°

URØ10 + URØ8 ⇒ eu = 8.10×(0.785 + 0.503) = 10.4 cm

usvojeno: URØ10/10 + URØ8/10 (m=2)

cm5.256
329.0
11.011.3851L

n

r
T,0 =






 −×=








τ
τ

−×=λ

3030

2
)2(

u,u cm
kN209.040

1030
785.02

=×
×

×
=τ

na λ2 = 93.3 cm: URØ10/10 + URØ8/10
na λ1 - λ2 = 54.4 cm: URØ10/10
na λ - λ1 = 108.8 cm: URØ10/15

λ=256.5

L0,T=385.1

τ r=1.1

τC,l
n =3.29

τC,l
Ru=3.29

τ(2)
u,u=2.09

λ2=93.3

τ(1)
u,u=1.40

λ1=147.7

U
Ø

10
/1

5

U
Ø

10
/1

0

U
Ø

10
/1

0
+

U
Ø

8/
10

54.4

108.8









τ
τ

−×λ=λ
Ru

)2(
u,u

2 1

cm3.93
329.0
209.015.2562 =






 −×=λ

2
)1(
u,u cm

kN140.040
1530
785.02

=×
×

×
=τ

cm7.147
329.0
140.015.2561 =






 −×=λ
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3131Tu = 417 kN (presek u osi 3, desno)

2
d,C

n cm
kN291.0

7.4730
417

=
×

=τ

)1(
u

)1(
u

u a80.940
272.030

a2e ×=×
×
×

=

( ) 2
Ru cm/kN272.011.0291.05.1 =−×=τ

usvojeno: 2URØ10/15

cm6.221
291.0
11.01356 =






 −×=λ

U
Ø

10
/1

5
+

U
Ø

10
/1

5

λ=221.6

L0,T=356

λ1=107.9 113.7

τ r=1.1

τC,d
n =2.91

τC,d
Ru =2.72

τ(1)
u,u=1.40

U
Ø

10
/1

5

cm7.7785.080.9ecm785.0a:10Ø u
2)1(

u =×=⇒=

cm9.107
272.0
140.016.221

cm
kN140.040

1530
785.02

12
)1(
u,u =






 −×=λ⇒=×

×
×

=τ

na λ1 = 107.9 cm: URØ10/15 + URØ10/15
na λ - λ1 = 113.7 cm: URØ10/15

3232Tu = 440.2 kN (presek u osi 2, desno)

2
d,B

n cm
kN308.0

7.4730
2.440

=
×

=τ

( ) 2
Ru cm/kN296.011.0308.05.1 =−×=τ

usvojeno:    m=2 ; α = 90° ; θ = 45°

cm231
308.0
11.015.359 =






 −×=λ

τB,d
Ru =2.96

τ r=1.1

λ=231

L0,T=359.5

τB,d
n =3.08

111.0
402
296.030

m
b

e
a

v

Ru

u

)1(
u =

×
×

=
σ×

τ×
=
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cm111.0
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296.030

m
b

e
a

e
a 2

v

Ru

2u

)2(
u

1u

)1(
u =

×
×

=
σ×

τ×
=+

Usvajanjem uzengije URØ10/10, potrebno je još:

cm0.24
033.0
785.0

033.0
ae033.0

10
785.0111.0

e
a

m
b

e
a )2(

u
2u

1u

)1(
u

v

Ru

2u

)2(
u ===⇒=−=−

σ×
τ×

=

usvojeno: URØ10/10 + URØ10/20 (m=2)
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3333

2
)2(

u,u cm
kN209.040

1030
785.02

=×
×

×
=τ

na λ2 = 67.8 cm: URØ10/10 + URØ10/20
na λ1 - λ2 = 54.4 cm: URØ10/10
na λ - λ1 = 108.8 cm: URØ10/15










τ
τ

−×λ=λ
Ru

)2(
u,u

2 1

cm8.67
296.0
209.012312 =






 −×=λ

2
)1(
u,u cm

kN140.040
1530
785.02

=×
×

×
=τ

cm2.122
296.0
140.012311 =






 −×=λ

τB,d
Ru =2.96

U
Ø
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/1

5

U
Ø
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/1

0

U
Ø
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/1

0
+

U
Ø
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/2

0 τ r=1.1

λ=231

L0,T=359.5

λ2=67.8

λ1=122.2

54.4

108.8

τB,d
n =3.08

τ(2)
u,u=2.09

τ(1)
u,u=1.40

3434Tu = 182.9 kN (presek u osi 2, levo)

2
l,B

n cm
kN128.0

7.4730
9.182

=
×

=τ

)1(
u

)1(
u

u a95.9940
027.030

a2e ×=×
×
×

=

( ) 2Ru cm
kN027.011.0128.0

2
3

=−×=τ

usvojeno: URØ8/15 (m=2)
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11.013.454 =






 −×=λ
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L0,T=454.3

τB,l
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Ru=0.27
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2)1(

u =×=⇒=
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u
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×
×
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×

×
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×
×
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3535Tu = 182.9 kN (presek u osi 1)

2
D
n cm

kN186.0
7.4730

9.265
=

×
=τ

cm4.18785.045.23a45.2340
114.030

a2e )1(
u

)1(
u

u =×=×=×
×
×

=

( ) 2Ru cm
kN114.011.0186.0

2
3

=−×=τ

usvojeno: URØ10/15 (m=2)

cm0.91
186.0
11.01223 =






 −×=λ

λ=91

L0,T=223

τ r=1.1
τD

Ru=1.14

τD
n=1.86

2
a cm32.3

402
9.182A =

×
=∆

usvojeno: 2RØ22 (7.60 cm2)

36POS 103 – poređenje uticaja
Granične vrednosti momenata savijanja i transverzalnih sila u 

karakterističnim presecima (delovima nosača) grede POS 103 za 
slučaj da opterećenje p=10 kN/m2 deluje na čitavoj ploči ili da se nalazi 
u najnepovoljnijem položaju za razmatrani uticaj:


