Ploce koje prenose opterecenje u dva pravca
-  Krstasto armirane ploce —

1. Proracun i dimenzionisanje

2. Primer 1

3. Analiza optereéenja i staticki proracun
ramovske konstrukcije
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PLOCE KOJE PRENOSE OPTERECENJE U DVA
PRAVCA - KRSTASTO ARMIRANE PLOCE

PloCe koje prenose opterecenje u dva ortogonalna pravca ili
krstasto armirane ploCe su sve pravougaone ploce oslonjene
na Cetiri strane kod kojih je odnos raspona u dva ortogonalna
pravca
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PLOCE KOJE PRENOSE OPTERECENJE U DVA
PRAVCA - KRSTASTO ARMIRANE PLOCE

Razlikuju se: | | |
- pojedinacno oslonjene krstasto armirane ploce |

- kontinualne krstasto armirane ploce.

Kontinualne ploce se oslanjaju na krajne i srednje oslonce
(sistem medusobno povezanih pojedinacnih ploca).
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Primer 1

Plo¢a POS 1, debljine 16 cm je oslonjena
na grede POS 2-6 (40/60 cm).

Pored sopstvene tezine na plocu deluje
dodatno stalno opterecenje Ag=2 kN/m? i
povremeno opterec¢enje p=10 kKN/m?.

Dimenzionisati plocu POS 1 i odrediti silu
u stubu POS S5.

MB 30
RA 400/500

£
| POS 4 (40/60)
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PLOCA POS 1a — Konzolna plo¢a

1.1 ANALIZA OPTERECENJA POS 1
stalno opterecenje:

sopstvena tezina plocCe gp1 = dpxyp = 0.16x25.0

dodatno stalno opterecenje Ag =

povremeno opterecenje:

Z
% /=240

1.2 STATICKI UTICAJI POS 1a
M, =6.0x2.4*/2=17.28 kNm/m : M, =10.0x2.42 /2 =28.8 KNm/m
T, =6.0x2.4 =14.4 kKN/m : T, =10.0x2.4 =24.0 kN/m

M, = 1.6x17.28 + 1.8x28.8 = 79.49 kNIn/m




PLOCA POS 1b — Ploéa ukljestena duz tri lwce l

I =600

slobodno oslonjena duz duze ivice

1.3 STATICKI UTICAJI POS 1b
Ly/Ly=7.2/6.0=1.20

=Y 1x 0 026
G=60 <72 «6.0=2592 kN l C,023

Y
Q3

P=10.0 «7.2 x6.0=432 kN

ly: l;.c 1,2

0,062
0,058

0,300

Q;

0,210

{02

0,245

Mxg = 259.2x0.026= 6.74 KNm/m;

Mxp = 432x0.026=11.23 KNm/m

Mxy = 1.6x6.7 + 1.8x11.23 = 31.0 KNm/m
My = 259.2x0.023=5.96 kKNm/m;

Myp = 432x0.023=9.94 KNm/m

Myy = 1.6x5.96 + 1.8x9.94 = 27.42 kNm/mn

Q15 =259.2x0.300=77.8 kN
Q25 =259.2x0.210=54.4 kN
Q3.5 =259.2x0.245=63.5 kKN

X, =259.2x0.062=16.07 kKNm/m;

Xp =432x0.062=26.78 KNm/m

Xy = 1.6x16.07 + 1.8x26.78= 73.92 kNmm/m
Y, =259.2x0.058=15.03 kKNm/m;

Y, = 432x0.058= 25.06 KNm/m

Yy = 1.6x15.03 + 1.8x25.06= 69.15 KNm/m

Q1p =432x0.300=129.6 KN
Qap =432x0.210=90.7 kKN
Qs p =432x0.245=105.8 kKN




PLOCA POS 1b — Ploéa ukljestena duz tri ivice i

slobodno oslonjena duz duze ivice

1.4 STATICKI UTICAJI POS Ic
L,/Le=7.2/6.0=1.20

G =6.0x7.2x6.0 =259.2 KN
P=10.0x7.2x6.0 =432 kN

Mxg = 259.2x0.032= 8.29 kKNm/m;

Mxp = 432x0.023=13.82 kKNm/m

Mxy = 1.6x8.29 + 1.8x13.92 = 38.15 kNm/m
Myg =259.2x0.023= 5.96 KNm/m;

Myp = 432x0.023=9.94 KNm/m

Myy = 1.6x5.96 + 1.8x9.94 = 27.42 kNIm/m
Q15 =259.2x0.331=85.8 kN

Q25 =259.2x0.226=58.6 kN

Q35 =259.2x0.257=66.6 kKN
Qs5=259.2x0.186=48.2 KN

/)(:

1,2
X

¢,032
0,023
0,071
0,062
0,33

0,226
0,257

0,186

X =259.2x0.071 = 18.40 KNm/m;

Xp =432x0.071 = 30.67 kKNm/m

X, =1.6x18.40 + 1.8x30.67 = 84.65 KNm/m
Y, =259.2x0.062 = 16.07 KNm/m;

Y, =432x0.062 = 26.78 KNm/m

Yn=1.6x16.07+ 1.8x26.78= 73.92 KNm/m
Qi1p =432x0.331=143.0 kN

Qap =432x0.226=97.6 kKN
Q3 =432x0.257=111.0 kN
Qsp =432x0.186=80.4 kKN







PLOCA POS 1

1.5 DIMENZIONISANJE POS 1

Gornja zona. kraci pravac:

MB 30 = fg =20.5 MPa = 2.05 kN/cm?

RA 240/360 = o, =400 MPa = 40.0 kN/ cm?

pretp. a; =3.0cm=>h=16.0-3.0=13.0cm ; b=100cm=1.0m

Xy = 84.65 KNm/m
13 B

Jm )

100 % 2.05
10013 X zﬁf =19.09 cm?/m

k= 2023 = eple; =3.50/6.388%0 ; }_L:28.653%

Aypon, = 286531 —

100 a®  100+2.01

pretp. 016 (3, =2.01 cm?) = e = =10.53 cm

A

< Ta,polr.
USVojeno: @16/10 (20.1 cm?/m)
Aﬂp =020xA4 =0.20219.09 =3.82 cm?*/m

“Ta, pofr.

19.09

1004 a® 100 +0.783

382

pretp. @10 (a,'V=0.785cm?) = e, = =20.55 cm

“ Tap, pofy.

USVO0jeno: @10/20 (3.93 cm?/m)

3 !! 7202
i 73.92

79.4

g

749




PLOCA POS 1

1.5 DIMENZIONISANJE POS 1
Xy = 73.92 KNm/m

k:

- 2165 = eplea=3.50/8.114%0 ; 11 =24.396%
7392410

100 2.05

- o] q
10013 X 20 =16.25 cm?/m
100 40

10016 _ ;) 60 cm?/m < Ay por. = 16.25 cm?/m

A, . = 24396

Ay =010

(h 5
pretp. 016 (a,) =2.01 cm?) = e, = 100 < a; _ 100+ 2.01
Ay ot 16.25

=12.37 cm

USVO0jeno: ©16/10 (20.1 cm*/m)
A4,=0204, . =020:1625 =3.25 cm¥/m

O 785
pretp. 910 (2, =0.785 cm?) = e, = 100 < a, _ 100 % 0.783

- =24.15cm
b2 — 3.25

USVO0jeno: ©10/20 (3.93 cm?/m)

79.4

749




PLOCA POS 1

1.5 DIMENZIONISANJE POS 1
Gornja zona. duzi pravac:

pretp. a1 = a0+0x+ Oy/2 =2+1.6+0.8 = 4.4 cm

= h=160-44=116cm ;: b=100cm=1.0m
Yy = 79.49 KNIn/m

11.6
k = = 1.863 = &/e, = 3.5/4.55%0 ; [ =35.197%

179.49 x 102
100 x 2.05
100 x 11.6  2.05

Ag potr. = 35197 X —— =X === 2092 cm? /m

100 xas” 100 x 2.84
Agporr.  20.92

USV0jeno: ?19/12.5 (22.72 cm?*/m)

pretp. #19 (agn = 2.84 cmZ) = e, = =13.57 em

Agp =02 X Agporr. = 418 cm? /m

100 x al” 100 x 0.785
Agporr. 418

USVo0jeno: ?310/15 (22.72 cm?/m)

pretp. 910 (aé1J = (.785 cmZ) = e, = = 18.78 cm

WD 71sa Vms )

BRI H.a
i 73.92

790.4 .




PLOCA POS 1

1.5 DIMENZIONISANJE POS 1

Y, = 71.54 kKNmm/m

k= 116 =1.964 = ep/e, =3.50/5.696%0 ; 1 =30.811%

71.54 < 10°
100 % 2.05

205
1004116 X '4(; =18.32 cm¥/m

A =30.811x

“a,pofr. 100

100<a® 100 2.01
1832

pretp. 016 (3, =2.01 cm?) = e_= =10.97 cm

“a, pofr.
UsVojeno: ©16/10 (20.1 cm?/m)
A =020xA4 =0.20x18.32 =3.66 cm*/m

“Tap “Ta,pofr.

0 785
pretp. @10 (a,V) =0.785 cm?) = e, _100+a,” 100078 =21.42 cm

P4 3.66

“Tap, pofy.

USV0jeno: ?10/20 (3.93 cm?*/m)

3 !! 7202
i 73.92

79.4

g

749




PLOCA POS 1

1.5 DIMENZIONISANJE POS 1

Donja zona. kraéi pravac:

pretp. a3 =3.0cm=>h=16.0-3.0=13.0cm ; b=100cm=1.0m
Mx, = 38.15 kNm/m

13

=3.106 = ep/e, =1.992/10.0%0 ; 1t=11.053%
38.15+10°
VlOOxE.Uﬁ

- . q
A, o =11.053 ¢ 10015 295 _ 5 59 cm?/m
o 40

k:

100

Ay =010 101£)0><016 = 1.60 cm?/m < A, po. = 7.59 cm¥/m

o 785
pretp. 010 (3, =0.785 cm?) = e = 100ca,” _1000.785 _ 10.34 cm

A 7.59

UsVojeno: @10/10 (7.85 cm?/m)

Ll
SRR
. 52

i 73.92




PLOCA POS 1

1.5 DIMENZIONISANJE POS 1
My, = 31.0 KNmm/in

k=——""  =3446 = gp/e,=1.706/10.0%0 ; p=28.897%

131.010°
100 2.05

2.05
=6.11 cm?/m

= 1.60 cm?/m < A, por. = 6.11 cm?/m

100 a®  1000.785
4 6.11

“Ta,pofr.

USVO0jeno: ?10/12.5 (6.28 cm*/m)

pretp. @10 (2, =0.785 cm?) = e = =12.85 cm

79.4

749




PLOCA POS 1

1.5 DIMENZIONISANJE POS 1
Donja zona. duzi pravac:

pretp. a; = ap+t05+0,/2 =2+1.0+0.5 cm = 3.5 cm
—=h=160-35=125cm : b=100cm=1.0m
My, = 27.42 kNm/m
12.5 —
k= =3336 = ep/e.=1.788/10.0%c ; jL=9.520%
274210
100+ 2.05

25 2.05
Ay o =9.520 100135 295 _5 95 cm?/m
o 100 40

Ay =010 101£)0><016 = 1.60 cm/m < A, por. = 5.95 cm?/m

% 785
pretp. 010 (2, =0.785 cm?) = ¢, = 1040”“ = 100; 90_: 5 _ 13.19 cm
*Ta,pofr. e

USV0jeno: ?#10/12.5 (6.28 cm?/m)

3 !! 7202
i 73.92




