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Krstasto armirane ploce

Da bi ploCa prenosila optereCenje u 2 pravca, potrebno je da bude
oslonjena:

na dve upravne ivice (c),
na tri ivice (b),
na Cetiri ivice(a).
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Slika 10.8 Primeri oslanjanja krstasto armiranih plota
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POS 4 (40/60)

PloCa POS1, debljine h,=16 cm
oslonjena je na grede POS 2-6
(b/h=40/60 cm).

/20

Pored sopstvene tezine na ploCu deluje
dodatno stalno opterecenje Ag=2.0

kN/m2 i promenljivo optere¢enje g=10.0 8-+ -~ T
KN/m?2.

Primer 1 . ) 5

Dimenzionisati ploCu POS1, gredu
POS6 i stub POS S6.
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PLOCA POS 1
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PLOCA POS 1 - Analiza opteréenja

1. Analiza opterecenja POS 1

Stalno opterecenje

sopstvena tezina ploce gst = hy Xy = 0.16 x 25.0 = 4.0 kN/m?
dodatno stalno opterecenje Ag = 2.0 kN/m?
g = 6.0 KN/m?

promenljivo optereéenje q = 10.0 kKN/m?




Staticki uticaji - PLOCA POS 1a konzolna ploéa

2.1. Staticki sistem ploce POS 1a

/
ﬁ [/ =240

= -
- -

2.2. StaticKi uticaji u ploci POS1a

2.4% 2.42
Mg = 6.0 X —— = 17.28 kNm/m Mg =100 x —— = 28.80 kNm/m
V, = 6.0 x 2.4 = 14.4 kN/m V, =10.0 X 2.4 = 24.0 kN/m

Mg; =1.35%x17.28+ 1.5 %x28.8 =66.53 kNm/m
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Staticki uticaji - PLOCA POS 1b krstasta ploca
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Staticki uticaji - PLOCA POS 1b krstasta ploca

3.2. Staticki uticaji u plo¢i POS1b s aal moa
L,/L,=7.2/6.0=1.20 -y . B
G=6.0 %72 x6.0=259.2kN 2 8 B R
Ly A e
Q =10.0 x7.2 x6.0 =432 kN . Y .0F
3 “1 0,300
Fzy = 1.35 %X 259.2 + 1.5 x 432 = 997.92 kN i 9 gl210
O Q {92 q 245

3 '

Proracunska vrednost momenata savijanja

M, g = Fzq % 0.026 = 997.92 x 0.026 = 25.95 kNm/m

M, pq = Fgq % 0.023 = 997.92 x 0.023 = 22.95 kNm/m

¥
Xpy = Fpg X 0.062 = 997.92 % 0.062 = 61.87 kNm/m

Yo = Fpq X 0.058 = 997.92 x 0.058 = 57.88 kNm/m

Gradevinski fakultet Univerziteta u Beogradu Teorija betonskih konstrukcija 1



1,4 1,5 1,6 % 4 1,8 1,8 2.9

el
Q :%_5:0 Qy 0,250 0,26C 0,268 0,296 0,304 0,30 0,316 0,222 0,327 )
1T, 0,25 0,2%0 0,212 0,204 0,196 0,190 0,184 0,178 0,173 a
i
FG] o 0,220 0,23 0,264 0,273 0,281 0,290 0,296 0,302 0,308 3
L% Of o0 @ 0.3% 0313 0,272 0,262 0,251 0,242 0,234 0.227 0220 25
= Q, 0,230 0,223 0,200 0,192 0,187 0,178 0,174 0,169 0,164 % 2
g 5 5 §B
=
° 2 " ¢ 0,3 0,346 0,387 0,399 0,410 0,418 0,426 0,434 0,447 gee— §'§
8- ollo, @ 023 0200 0,257 0,261 0,264 0,270 0,274 0.276 0,278 g
. Q. {2 : g =
= < Q; 0,220 0,207 0,178 0,170 0,163 0,156 0,150 0,145 0,140 23
Sa w85
n B Q " ='ﬁ'
S 8
S al.dg @ 0.9 o211 0,244 0,254 0,262 0,270 0,218 0,285 0,292 | X |e &
z Q™" g, 0,302 0,289 0,256 0,246 0,238 0,230 0,222 0,215 0,208 | '~ |2 E
» Q2 = |88
Q Q, & 0,32 0,315 0,392 0,35 0,356 0,361 0,367 0,372 0,377 § B
i Q, ' Q, 0,198 0,185 0,158 0,150 0,143 0,139 0,133 0,128 0,123 > 8
a »x
Q Q 0,292 0,313 0,360 0,370 0,380 0,390 0,500 0,410 0,419 §*§
a, Q, & 0,208 0,217 0,241 0,247 0,252 0,256 0,260 0,263 0,266 | © |F g
Q; Q 0,292 0,274 0,230 0,221 0,212 0,206 0,196 0,189 0,182 p s
Qs Q, 0,208 0,196 0,169 0,162 0,156 0,150 0,14% 0,138 0,133 o -§_§
o
ol 1o, [oT= 0,329 0,344 0,354 0,365 0,376 0,38 o038 | ° =
' Q{42 | Qp—en , 0,227 0,234 o0,2%0 0,245 0,250 0,254 0,258 | & [2 &
Q 0,222 0,211 0,203 0,195 0,187 0,180 0,174 § 34
— 8
& 0,274 0,285 0,297 0,309 0,318 0,326 0,33 0,391 0,347 0,353 0,358 & 3
Qf q.|0, % 0,19 0,182 0,178 0,165 0,158 0,152 0,146 0,141 0,136 0,131 0,126 gz
2 Q; 0,262 0.248 0,232 0,217 0,206 0,196 0,186 0,177 0,170 0,163 0,158 _é 2
. .
Q, 32
3 -0
Q Q & 0,25 0,266 0,279 0,291 0,302 0,312 0,320 0,327 0,333 0,339 0,345 A.?v’
! Q, ' Q 0,250 0,234 0,221 0,209 0,198 0,188 0,180 0,173 0,167 0,161 0,155 §
g

Pridlizno opterecenje e

oslonake grede -
i
»

SR
L

.v,_lhhti
0

0

"

Gradevinski fakultet Univerziteta u Beogradu Teorija betonskih konstrukcija 1 10




Staticki uticaji - PLOCA POS 1b krstasta ploca

3.2. Staticki uticaji u plo¢i POS1b Sraas ) pos
= '

Reakcije ploce POS1b -y ————
R, , =G x0.300 = 259.2 x 0.300 = 77.76 kN 2y {4; 2'325
| L ) oloss
Ry, =G x0.210 = 259.2 X 0.210 = 54.43 kN Qs Wre—
a, iEQz gz 0,210
Ry, = G X 0.245 = 259.2 X 0.245 = 63.50 kN Q, 1 |0,245

Ry ;=0 x0.300 =432 x0.300 = 129.6 kN
Ry, =0 x0.210 = 432 x 0.210 = 90.70 kN

Ry, = Q X 0.245 = 432 x 0.245 = 105.80 kN
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Staticki uticaji - PLOCA POS 1c krstasta ploca

4.1. Staticki sistem ploce POS1c
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Staticki uticaji - PLOCA POS 1c krstasta ploca

4.2, Staticki uticaji u ploci POS1c RV
L,/L,=7.2/6.0 =120 — —:j; 0,032

| | Y (o
G=6.0 x72 x6.0=259.2kN Ik ¢ [Bet
Q =10.0 x 7.2 x 6.0 = 432 kN Q & oA
Fpq = 1.35 X 259.2 + 1.5 X 432 = 997.92 kN Q, Qoz g e

| Q‘ 0,186

Prorac¢unska vrednost momenata savijanja

M, pq = Fgg X 0.032 = 997.92 x 0.032 = 31.93 kNm/m
My zg = Fgg % 0.023 = 997.92 x 0.023 = 22.95 kNm/m

Xpg = Fgg X 0.071 = 997.92 x 0.071 = 70.85 kNm/m
Vg = Fog X 0.062 = 997.92 X 0.062 = 61.87 kNm/m
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Staticki uticaji - PLOCA POS 1c krstasta ploca

4.2. Staticki uticaji u ploci POS1c katd, 1,2
Rig = G x 0.331 = 259.2 x 0.331 = 85.80 kN B < oo
! ol 5 s

X 0,07

Ryg = G % 0.226 = 259.2 X 0.226 = 58.58 kN beasd Y 0062
Q G 0,331

R3g =G x 0257 =259.2x 0257 =66.61kN  af, {0, & [0.22
' = o, |0 188

Ryy = G % 0.186 = 259.2 x 0.186 = 48.21 kN
Rio = Q X 0.331 = 432 x 0.331 = 143.00 kN
Ry, = Q X 0.226 = 432 X 0.226 = 97.63 kN

R, = Q X 0.257 = 432 x 0.257 = 111.02 kN

Ryq =Q %x0.186 =432 X 0.186 = 80.35 kN
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Staticki uticaji . e

PLOCA POS 1
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Dimenzionisanje ploce

€30/37 — f.q = 0.85 X

BS00B = fya =175 70

XC3 - Chom =3.0cm

d d
k: =
Mgq Mg
bxfcd 100Xfcd
bxd
Ay = w1 X~ de Wy X dX=—
fyd
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1.5 x 10

= 43.5 kN /cm?

= 1.7 kN /cm?*

b =100
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Dimenzionisanje pIOée N IR N IRIRIBRIAN il
. . 70.85 1\
5.1. Gornja zona - kraéi pravac I; e |E 205
& 31.93 70.85, | 70.85 31.93
5.1.1. Xz, = 70.85 kNm/m N
pret dl,ﬂf =4 rm (Cnﬂm = 3 mn) l | (59.88| ¥57.08 . [59.88 ¥57.98
dx — 16 o 4 = 12 Em ; b — 100m g 25.95 . Gf.ﬂ?; | 61.87 22‘::,9‘5 i
12 |
k — — 1.859 i 5?88 i 57.88 |
?0.85 A-Q*—:, —————— ﬁ:—————:. ..... 8;.5—3———.':'
1.7 I
ec/es=3.5/4.5%0 ; w; = 35417 % I e
1.7 )
A, = 35417 x 12 Xm = 16.6 cm* /m
100 x 2.01
pret.016 (a; = 2.01cm?) — s= =12.11¢cm
16.6
100 x 2.01
usvojeno: 016/10 (Agye, = 10 = 20.1cm?/m)

Gradevinski fakultet Univerziteta u Beogradu Teorija betonskih konstrukcija 1



Dimenzionisanje ploce

1.6
dix =30 + —-=38cm > dygy=16—38=122cm > dpye = 12 cm

Ag, =0.2x16.6 =3.32 cm?/m

100 x 0.785

pret.010 (a; = 0.785cm?) — s=

=25cm

2-16=32cm
25cm

Smax,s/abs =mi n{

3-16 =48cm
}:40cm

Sp,max,s/abs =min {4ocm

Gradevinski fakultet Univerziteta u Beogradu

3.32
usvojeno: ®10/20 (3.93 cm?/m)

= 23.64 cm

Teorija betonskih konstrukcija 1
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Dimenzionisanje ploce AN vimnnl neEDBL i
5.1.2. XEd - 61.87 kNm/m % ﬁ 21.93 N 70.85] | 70.85 12::93
j{ = = 1.989 ‘ ‘ 61.87 61.67
61.87 25.95 25.95 B \\\ | | B
? 59.88| ¥ 57.88 | 59.88| ¥ 57.88
EC/ES — 3-5/6-0 ':yﬂﬂ y W = 29-825 ':yﬂ R 25.95 \‘Im.ar 61.07 ‘25,95
1-? 57.88 57.88
A, =129.825 x12 X —— = 14.06 cm? /m P I - S O S——" R
4 3 . 5 Iiim — ......;.8...5;
t.016 ( 2.01 cm?) 100 x 2.01 14.3
. = L. — = — . 00 6600
pre ag cm S 1206 cm | ; 3
100 x 2.01
usvojeno: 016/12.5 (A = 9E - 16.08 cm? /m)
Asp = 0.2 x 14.06 = 2.81 cm?/m
100 x 0.785
pret.010 (a; = 0.785cm?) —s= T T 27.92 cm
usvojeno: 010/25 (3.14cm?/m)
Gradevinski fakultet Univerziteta u Beogradu Teorija betonskih konstrukcija 1 21



Dimenzionisanje ploce BETEESS e e
5.2. Gornja zona - duzi pravac m Sl A
521 YEd — 66.53 kNm/m \\ \ . e ?o,'és: 7085 | 31.93
pretd,, =54cm (=d;, + @ =3.8 + 1.6) . [BimE= - | B

’ ' S 159,88 V57,88 |59.88| Vs7.08 |
dy, =16 -54=10.6cm; b =100cm |
10.6 . R . . ‘

k — — 1694_ ; 2595 m.ar; 61.07 25.95

6653

1.7 . 57.88 57.88

R i Sy = e e e 1 S
e./€s =3.5/2.75%0 ; w; =45.333% g | — | Vess 66.59
1.7 3‘/

A, =4 X 1 X——=1 ! 6 | 660

5.333 x 10.6 235 8.8 cm?/m

1 2 3
100 x 2.01
pret. 16 (a; =2.01cm?) -s= =10.70 cm
18.8
100 x 2.01
usvojeno: P16/10 (Agysp = = 20.1cm?/m)

10
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e e e e e
Dimenzionisanje ploce 3
1.6 |
diy =30 +16+ ——=54cm > dysy=dpree=106cm | yor | o
[59.88| V57.88 [59.88| V57.88
Ag, = 0.2 x 18.9 = 3.78 cm?/m N1 IR
100 % 0.785 A 25.95 Bf.ﬂ?% | 61.07 | 259
pret.010 (a; = 0.785cm?) — s = 178 20.77 cm
ugpgjgng: @ 10/20 (393 mz fm) A-Er - 5::—::%::—:::—::5:%%:—:::—:—-— === :— ==1]-
1 2 3

Gradevinski fakultet Univerziteta u Beogradu Teorija betonskih konstrukcija 1 23
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Dimenzionisanje ploce
5.2.2. Yg;=59.88 kNm/m g

10.6
k = = 1.786
59.88

1.7

e./e; =3.5/3.7 %0 ; w, =39.352%

22.95

31.93 70.85 31.93

|59.88| ¥57.88

22.95
720

25.95 61.87 | 61.07 25.95

1.7
A =39.352 X 10.6 X — = 16.30 cm?/m T em =
43.5 ?
t. 16 (ag = 2.01 cm?) R0X 20T _ 1933 NI LR
. = /. - = = . 1 2 3
pre as cm S T cm
, 100 x 2.01
usvojeno: 016/10 (Agysy = n = 20.1cm?/m)
Agp = 0.2 X 16.29 = 3.26 cm*/m
100 x 0.785
pret. 10 (a; = 0.785cm?) - s = Y 24.08 cm

usvojeno: ©10/20 (3.93 cm?/m)

Gradevinski fakultet Univerziteta u Beogradu Teorija betonskih konstrukcija 1 25



Dimenzionisanje ploce R
70.85 | |
5.3. Donja zona - kraéi pravac | |
22.95 22,95
\ \ & —— | « > |e——
5.3.1. M - — 31.93 kNm/m \J/ \L/ 31.93 ?O.BSI 70.85 31.93
X 31.93 31.93 |
1 61.87
pret. d;, =3.5cm (=3.0 + 1.0/2) EHIER .
dx =16 —3.5=12.5cm; b = 100cm 59.88| 59.88| ¥ 57.88
12.5 22.95
k = — 2.884 5 i I ,
31.93 25.95 G1.07 25.95
1.7
57.88
ec./es=3.5/18.5%0 ; w; =12.879% A-+—i=====] R, S
1 7 2 66.53
A, =12.879 x 12.5 x —— = 6.29 cm?®/m
43.5
0 B0
Agmin = 0.15 X 12.5 = 1.88 cm?/m ! 2 3
5 100 x 0.785
pret.010 (a; = 0.785em*) — s = c29 12.48 cm | @@10/10 I
usvojeno: $10/10 (A, = 7.85cm?/m) : / ll
| |
| |

d =30 +2—' =35cm > dygy = dyprer = 12.5cm

Gradevinski fakultet Univerziteta u Beogradu Teorija betonskih konstrukcija 1



5 Gradevinski fakultet Univerziteta u Beogradu

Dimenzionisanje ploce
R
\ \
5.3.2. M,ps=25.95kNm/m -~ e
12.5 I
k = = 3.199
25.95
1.7 i
e./€s = 3.5/24 %0 ; w, =10.303% _
A, =10.303 x 12.5 1'?—505 2/ 2
s =10.303 x12.5 x -7 = 5.05 cm*/m
100 x 0.785
pret.010 (a;, = 0.785cm?) —s= = 05 = 15.55 cm

usvojeno: 010/15 (A5, = 5.23 cm?

1 2 3
e R P e e S --C
2295 22.95
31.93 70.85 | 70.85 31.93
61.87 61.87
B
59.88| V57.88 |59.88| ¥57.38
22.95 22.95
25.95 61 aré 61.07 25,95
il 57.88
) e et B ks S aieaptiont £ i |
66.53
600
1 3
/m) @@10/15
|
I
|
|
|
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Dimenzionisanje ploce N
5.4. Donja zona - duZi pravac %.& 2205 =l
| &i R 31.9 70.85, | 70.85 3103
5.4.1. M, g4 = 22.95 kNm/m ST |
X B : B
a [59.88] V57, (59.88 V57.88

pret. d;, =45cm (=3.0 + 1.0 + 1.0/2 = 45cm)

dy =16 —-45=11.5em; b= 100em 2295
'a'; g 25.9 1.5?; 61.47 2515 i
11. Q : |
k = = 3.130
22.95 57.88 57.88
T A-1+— %::_E:_:_:E::i:' SRl o Koot miout: sttt oefethond 4 |
EC/ES = 3.5/23.0 %o ; w; = 10.692 % \
1I7. 0] 0]
A, =10.692 x 11.5 x —— = 4.87 ::*mz/m 1 2 3
43.5
100 x 0.785
pret.010 (a, = 0.785 em?) — s =— = 1612 cm | (@@10/10
' | |
usvojeno: $10/15 (A;ysy = 5.23cm?/m) : :
L0 Ll
di.=30+10+ —=45em — d =d =11.5cm
= 2 ystv o Typret 2)@10/15

5 Gradevinski fakultet Univerziteta u Beogradu Teorija betonskih konstrukcija 1 28




Gornja zona

1 2 3
b . P,

210/15

210/15

ggg;jﬂ " |@16/10
\

t @10/10

M
o S g —— £y pp— -
i | @16r10| i | @16/10
| |
| |
| |
i @10/15 i B10/15
| ” | Py
i ¢ : ok 5
il @010 @16/12.5 | @10r10
| | '
i i
! !
! . ! .
i i
iy g i i g - A
: @16/10| ., : 216/10 | :
i i |
! ! !
i i |
! ! !
! ! !
1 2 3
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Donja zona - i i
C--- oo e s o
i |
| |
| |
: o10/15 | | 1015
! T o160} e
[ e i | lgros10
i i
| |
I I
| r |
| |
16/10 @16/10

@10/15

210/15

| |

| |

| |

| |

| |

! !

I — R N R & =
i |ﬂ10ﬁo @16/12.5 | 710/10
| |
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| |

| |

| |

= o16/10 " etem0 | : |
| | |
| | i
| | |
| | |
i i i
1 2 3
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ce

Reakcije ploce - stalno optereéenje g (kN/m’)

nje plo

imenzionisa

D

Reakcije ploée - promenljivo opterecenje q (kN/m’)

Q 1] <
- - — - — — — — —— e - — - — — — — Hi— — — —
e JW/NHISEL=CL/E9L60 o i~ LWINYO9ZL=CL/L06 -
HE SHE E
12 SHE =
I o il ol
it RN N
R =i =5 S
n i n ©
I ol e ol
1~ S ~il
1S Sl w gl
| w ﬁ, 40-. m, m
| I/INY 98°6L =2°L/00°E¥PL || JUWNY 00°8L=("L/9°6Z}) e
2III_I|||.|||. ||||||T —_——e— e — e — R — ———— L”lll
S I/NY 98°6L =2°L/00°E¥L g U/NY 00°8L= (L /9762 ! M
I E &g Elile
= 212 =
e~ x| | x|
| oy Oilioen ™!
e N e S
iR = =i 8
n L] 1] n <
o wille o
I~ N I~ ~il
e SR atl
S =1 =3
| JUNY QS EL=2L/€9°L6 I JUNY09°CL=2°L7L°06 ,
i Snfuiniutoin i sttt il i i il ittt e SRS
: 73 , 02t ! 0¥
Q 1] <
Q (11} <
m-fr-————— —— — — ———— H- - - - — - — — — — — —— - — — —
Ih_ JW/NAPLB=CL/858S | 5 JMUINA QG L =2 L/ EVPS ..m |
I E gl E &
S S 3
! ” M [ M N _
I oS S|
H SRS = 8
o oo ol!
[ SIS ~il
o ol B
e 8e QIE
| WW/NA Z6°L) 2L/ 8°G8 | JUNA08°0L=2L/9L°LL 3
o - T T T [ ey it e L‘\M\i\
. LW/NYZ6°LL-2L/868 , —E\Zxcwdﬁu L7904 L) “
HE SRS Sii=
IE SiE 3
I I'l oo cof |
e S S|
e SIRAS i g
e e &
IS NI St
e SR R
I 8113 bl
| JWNA VL8 =2°L /8588 I JNY QS L =2°L/ EVPS I
v~ - - e — - - - Hl—_ — — —
: 775 , 774 _ 0k
(& ] 1] <
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32
Transverzalne sile

kN
Veg = 1.35-14.40 + 1.5 - 24 = 55.44—

m
k=1+ 200—229>zr = k
B 120 '

3 1bd 3110012 kN
[VRd,C,mm = 0.035 k2 fy 2 = = 0.035 - 22 - 302 ——— = 65.1—

Ovo je najmanja vrednost koju Vg4 moze uzeti, prema tome na
strani smo sigurnosti ukoliko proveru smicanja izvrSimo na ovaj nacin.

VEd = 55.44 kN/m < VRd,C = 65.1 kN/m

Nije potrebno osiguranje (niti dozvoljeno jer je h < 20 cm!)
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Gornja zona - I !
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Donja zona
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