Svodenje optere¢enja na grede
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7 prermcenia za grads
Jednake raspodeljenc opterscenje koje se sa pofedinacnih krstastth ploda prenasi na os-
lonaéke grede. posebno za staino | pavremeno oplerecenfe, privazans je tabeiamo

Ploca "A"
Kanzolna plocs, mspona Le2 4 im.
Rz=6.0=2.4= 144 kN/m

Konzoine place, mspona L=1.8 m.

Rs=6.0<1.8 = 10.8 kNm

Etgga I'E P

Rp= 10.0=2.4= 24.0 kN/m

Rp= 10.0=1.8 = 18.0 kN/m

LA, =6084=111=1.1 il il
G =60<54=5.0= 1944 kiN o * i
P = 10.0%5 4x6.0 = 324.0 kN = : 2
In zle =
G [ P1 LT agalop A s 5
k ki W | m | kNm | kNm g £
0282 Q, | 548 | 914 | 6 9,14 | 1523 H
0200 Q, | 389 [ 648 | 6 6.48 | 10.80 POS W1[18]
Ploga "D"
Lyfly=7.286.0=1.20 r POS 1
G =6.0n6.0n7.2 = 255.2 kN f 73]
P = 10.046.047.2 = 432.0 kN ! ;
-4 2
G F L g 1 » 2 Sife 5
K i | kN | m | kNm | kNim &) < J
0300 @, | 77.8 | 129.6| 7.2 | 10.80| 18.00 |
6210] Q@ | 544 | 907 | 72 | 7.56| 12.60 ’ -
[ 0.245] 635 |7058| 6 | 10.58] 17.64 Pos m _
o le=tll
Ploéa "E"
LA =6054=111=1.1 Pos 102
G =6.0x54%6.0 = 194.4 kN
P = 10.0%x5.4x6.0 = 324.0 kN & |
2 2 o
o T 7T L gy g g
h Fh i m kM | KMm [
0280 @y | b0 | 923 b 9.23| 75.39
0182 @ | 354 | 890 | 54 6.55 | 10.92
0248 0, | 48.2 | 804 | 54 | 893| 14.88




Ploda "F"
Lyl =6084=1.071=1.17
G = E6.0%54=6.0 = 194 4 kil
P = 10.0=5 4=6,0 = 324.0 kN

G P L g [

K KN [l m kNim | kN/m
0.313 aQy 60.8 | 101.4 & 10.14 | 16.90
0217 | Q; 422 | 0.3 a 7.03 | 11.72
0.274 Q5 53.3 | 88.8 5.4 8.6 16.44
0196 Q | 381 | 63.5 | 54 | 7.06 11.76
Ploéa "G"

L/ =T7260=120
G=60x60x72=2502kN
P=100=6.0x7.2=432.0 kN

[] [ L g p

& R [ " kNim | kN'm
0279 Q | 723 | 1205| 7.2 | 10.04| 16.74
g.221 Q; ar3 | 855 (] 9.556 | 15.91
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Stalno opterecenje (bez s.t. greda POS 101-POS 107)

S
N g [kN/m] 1;‘:0
o T ,
: 7.06 10.04 9.32 :
1 1
1 1
s s F I8 gl 2!
Pt i N S| e G o ||| o c < i
! !
: 9.86 10.04 9.32 :
B -
: 9.32 10.80 8.93
1
1
1
IS | © Nl IS S| = I S
S| e S (= b sls E S|sB
!
: 9.32 7.56 6.55
AV P—m—m—l === l==========—==
g 14.40
N A
5.40 7.20 5.40

-

N—F%

w—— — —




Ve

¢enje

Povremeno optere
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Procena sila u stubovima

|
,
i B — —
m 204 SOd _
! _
1 1
! ! R
1 N | ™~ o
< I § R
S S R S
P 904 SOd | s
1 1
! _ 3
bl _ N _ = i
ol ol =)
bt} bl bl IR N
w v 172] ~
o ol o
a | a
0rC 00 00c | o0% 00
1
v'G 049
Him == === mm = m e e e el
S0t Sod
| = !
| S |
|
_
_
1
— - + +
| »04 S0d | ﬁ
vz 009 1 009 T ovz
(8] Q <

X

5.40

7.20

5.40




A, =6.3%6.0 = 37.8 m?

G+P = (g+p)xA,= (6.0 + 10.0)x37.8 = 604.8 kN

Ovu silu treba povecéati barem 25% zbog poveéanog
naprezanja prve linije unutrasnjih stubova, kao i

zbog zanemarenja sopstvene tezine greda POS 102 i
POS 106

(G+P),.., = 1.25%604.8 = 756 kN

Za presek napregnut ovolikom EKSPLOATACIONOM
silom potrebna povrsina poprec¢nog preseka je
priblizno 756 cm?, pa se pretpostavlja dimenzija
stubova 30%30 cm.

Sirina greda je jednaka $irini stubova, dakle usvojeno
b =30cm.
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POS 103 (osa C) — analiza opterecenja "

pretp. b=30cm ; d=L,/12=720/12=60cm
sopstvena teZina grede:
gp = 0.3%0.6%25 = 4.5 kN/m

stalno optereéenje

polje 1-2: g, =4.5+7.06 = 11.56 kN/m

polje 2-3: g,=4.5+10.04 + 14.4 = 28.94 kN/m
polie 3-4:  g3=4.5+9.32 + 14.4 = 28.22 kN/m

povremeno optereéenje

polje 1-2:  p,=11.76 kN/m

polje 2-3:  p,=16.74 + 24.0 = 40.74 kN/m
polje 3-4:  p;=15.54 + 24.0 = 39.54 kN/m

POS 103 - uticaji od stalnog optereéenja 2

0 1 2 3
| Ly L Lo | Ly=1L L

g, =11.56 "%

g, %L L+L,

M1 1= X 2 2

g 2 4xL5+8xL, xL,+3xL;

3

M1g1:_11.56><5.4 y i 54+7.2 = —19.7kNm

’ 2 4x5.4° +8x5.4x7.2+3x7.2
Mzm:—M1g1x#:19.7xL:5.6kNm

' I 2% (L, +L,) 2x(5.4+7.2)




POS 103 - uticaji od stalnog opterec¢enja

0 1 2 3

| L, | L, | L3=L |
g, =28.94%
i Yt 1

\ |
M; M,

N AT
Q11 e

<3 1
M1,g2 =T x5 x :Mz,gz
2 " 2x(2xL +3xL,)
3
M192:—28'94X7'2 x ! =-83.4kNm=M,,
* 2 2x(2x5.4+3x7.2) '

13

POS 103 - uticaji od stalnog opterec¢enja

0 1 2 3

| Ly | Ly L Le=

gs = 28.22%

93XL3 L +L,
M,gs =- X 2 2
9 2 4xL5+8xL, xL,+3xL;
3
M293 :_28.22><5.4 y i 54+7.2 — _48.0kNm
’ 2 4x54° +8x54x7.2+3x7.2
M1,ga =-M L, =48.0x 7.2 =13.7kNm

2097 2 (L, + L)) 2x(5.417.2)

14




15
M, =-19.7 + (-83.4) + 13.7 = -89.3 kNm

My, = 5.6 + (-83.4) + (-48.0) = -125.8 kNm

11.56x5.4 89.3

A, ~14.7kN
2 54
2

11.56><5.4><(5'24+7.2j+28.94>< 72" 1258-14.7x(54+7.2)

B, =
7.2

B, =146.9kN
[ _2822x54 1258 o

g 2 5.4
C, =(11.56+28.22)x 5.4+ 28.94x7.2 - (14.7 +146.9 + 52.9)

C, = 208.8kN

16

POS 103 - stalno optereéenje (G)

= 11.56 9= 289415 | g5 = 28.22'0
—TTE | it | T |

Ay =14.7 B, = 146.9 C,=208.8 D, = 52.
L,=54 L,=7.2 Ly=L,=54

M 125.8




POS 103 - uticaji od povremenog opterec¢enja

p,x L2 L +L,

Mipr =- x 2 2

’ 2 4xL5+8xL,xL,+3xL;

3

M, 1:_11.76><5.4 . 2 5.4+7.2 _20.0kNm

P 2 4x5.4° +8x5.4x7.2+3x7.2
M2p1:—M1p1xL—2:20.0x7'—2:5.7kNm

, P 2x (L +L,) 2x(5.4+7.2)

17

POS 103 - uticaji od povremenog opterec¢enja

0 1 2 3

| L, | L, | L3=L |
p, =40.74"%}
I 1Y Ty

\ |
M; M,

N AT
Q11 e

x 3 1
M1,p2 =P X% x = Mz,pz

2 " 2x(2xL, +3xL,)

40.74x7.2° 1
2 2x(2x5.4+3x7.2)

M,,, = - ——117.3kNm =M, ,

18




POS 103 - uticaji od povremenog optere¢enja *°

0 1 2 3

| Ly | Ly L Le=

sy = 39.54 %

py x L2 L +L,

M ps == x 2 2

’ 2 4xL5+8xL,xL,+3xL;

3

M2p3:_39.54><5.4 § 2 54+7.2 o _67.3kNm

’ 2 4%x5.4°+8x5.4x7.2+3x7.2
M, =-M, vt _673x— T2 49 2kNm

, PP 2x (L, +L,) 2x(5.4+7.2)

20
M;,=-20.0 + (-117.3) + 19.2=-118.1 kNm

M,, = 5.7 + (-117.3) + (-67.3) = -178.9 kNm

_11.76x54 118.1

A =9.9kN
2 5.4
2
11.76x5.4x(5'24+7.2j+40.74x7'2 ~178.9-9.9x(5.4+7.2)
B, =
7.2
B, =191.9kN
p _39.54x54 1789 4.\

P 2 5.4
C,=(11.76+39.54)x 5.4 +40.74x7.2-(9.9+191.9 +73.6)

C, = 295.0kN

10



POS 103 - povremeno opterecenje (P)

= kN
Pz =40.74'm = 39.54 4

— i R 11—

A, =9.9 B,=191.9 C,=295. D,=73.
L,=54 L,=72 Ly=L,=54

178.9

M 118.1

- Tp : WMWW@MWWWW\W:

M,, = 1.6x89.3 + 1.8x118.1 = 355.5 kNm (zateZe gornju ivicu) 2

M,, = 1.6x125.8 + 1.8x178.9 = 523.2 kNm (zateZe gornju ivicu)
A, =1.6x14.7 + 1.8x9.9 = 41.2 kN
q,; = 1.6x11.56 + 1.8x11.76 = 39.66 kN/m

X, =212 4 04m = L, —2x1.04 = 2.08m
™~ 39 66 '
2
M,y = 41.2x1.04—w _ 21.4KkNm

D,=1.6x52.9 + 1.8x73.6 = 217.2 kN
qu3 = 1.6%x28.22 + 1.8x39.54 = 116.33 kN/m

_ 2172 _187m = L,,=2x1.87=3.73m

X —_
dmax 116.33

116.33x1.87°

M =217.2x1.87 - > =202.8kNm

u23,max

11



23
TP =41.2-39.66x5.4=-172.9kN

B,=1.6x146.9+1.8x191.9 =580.3kN

TB9 =_172.9+580.3 = 407.4 kN

q,, =1.6x28.94+1.8x40.74 :119.64ﬂ

m
X5 max = 4074 =3.41m
‘ 119.64

2
M 1o max =407.4x3.41— 119'64; 341 _ 355.5 =338.2kNm

L,,=|8%3382 _476m
2=\"119.64

TS =407.4-119.64x7.2 = -454.0kN

TS =-217.2+116.33x5.4=411.0kN

24

POS 103 - grani¢no opterec¢enje (1.6xG+1.8%P)

Gy = 39.66 4 ‘ Qup = 119.645) ‘ Gy = 116,334
| FERY) \ ity \ Trevt |
Ay =41.2 By = 580.3 Cy = 865. Dy =217.2
L,=54 L,=7.2 Ly=L,=54
523.2
355.5
Ly=2.08 Mu ) Ly=4.756 ) Ly=3.734
] ]
21.4
202.8
407.4 338.2 411.0

217.2

454.0

12



POS 103 — dimenzionisanje

M, max = 523.2 kNm (osa 3, gornja zona)

MB 30 = fz; = 20.5 MPa = 2.05 kN/cm?

RA 400/500 = o, =400 MPa = 40 kN/cm?
pretp. a, =7 cm = b/d/h = 30/60/53 cm

— 0,
K — 53 1817 — e, le, =3.5/4.0562%0

523.2 x10? w=237.517%
\ 30x2.05

30x53 y 2.05

A, =37.517 % = 30.57 cm?

usvojeno:  2R@16 + 6R@25 (33.47 cm?)

25

POS 103 — kontrola glavnih napona zatezanja

T max =454.0 kN (presek u osi 3 levo)
MB 30 = 1,= 1.1 MPa = 0.11 kN/cm?
usv. z = 0.9xh = 0.9x63 = 47.7 cm

ci  454.0

- >1, =0.11kN/cm?
" 30x47.7

=0.317 kN | cm? ,
<31, =0.33kN/cm

Tg, =1.5%(0.317 -0.11)=0.311 kN / cm”®

usvojeno: m=2 ; a=90° ; 0=45°
(1)
6, =2, 40-858xall
30x0.311

UR@10 + URD8 = e,=8.58%(0.785 + 0.503) = 11.05 cm
usvojeno: UR®@10/10 + URD8/10 (m=2)

26
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Procena duZine Sipki 27

2 3 4

Ly=4.76 Ly=3.73 |

X"2,max =341 , W 1 Xymax =187

\ 1
a=1.03 238 | 238 | b=1.42 | c=1.67 |
I L,=7.20 | Ly=5.40 I
L
a=X,, . ——22 = 3.41—4'—76= 1.03m
' 2 2

b=L,—(L,, +a)=7.2-(4.76 +1.03)=1.42m

c=L,—L,,=54-3.73=1.67m

Procena duzine Sipki u gornjoj zoni 28

v=0.75x53=39.75cm

MB 30 =<, =1.75MPa

L,=-— 20 5_3175x0
4x1.8x1.75

2016 + 6025

7 by=1.25

/
/.
7/,
s

L,=15xL,,=47.6x@

vils

V+L,=39.75+47.6x2.5

L b=142 { c=1.67 { v+L, =158.8cm

A, =2%x2.01+6x4.91=4.02+29.45 = 33.47 cm’®
6025 142x%=1.25m

T o166+ 6025 C 3347
C7=cx6@i=1. 7x%=1.47m
2016 + 6025 33.47

14



1

L,=15xL,,=47.6xQ

V+L,=39.76+47.6x2.5

v+L,=v+L,=158.8cm

2016 + 6025

, b=142 | c=167 l

L=v+L,+b,+c,+v+L, =159+125+147 +159 =590¢cm

2x125 + 2x147 +159 =500cm

L, zv+Ls+%+%+v+Ls =159 +

Lomvel, +2008 y i 2150120 147 450 410em
33 33

POS 103 — dimenzionisanje — ostali preseci

M, = 355.5 kNm (osa 2, gornja zona)

MB 30 = fz; = 20.5 MPa = 2.05 kN/cm?

RA 400/500 = o, =400 MPa = 40 kN/cm?
pretp. a, =7 cm = b/d/h = 30/60/53 cm

—3.5/8.614
K- 53 :2.20435,,/86 3.5/8.614%0
\/ 355.5x10? 1= 23.389%
30x2.05
A, = 23.389x 30253 2'%5 _19.06cm?

usvojeno:  2R@16 + 4R@22 (19.23 cm?)




31

? W /
L d=332 L
L L,=5.40 @ = 1.03E 2.38 L 2.38 L
L :
a=x,,, —22-341-47_103m
* 2 2
d=L,-L,, =54-2.08=3.32m
Procena duZzine Sipki u gornjoj zoni 32
2
] 3
vls ~" _4,=263 |a=881 vily o +
BV AN § e
~ \ N
-~ \ LN
N\
! d=332 L a=1.03 ‘

A, =2x2.01+4x3.80=4.02+15.21=19.23cm’

4022 332x15'21

O o6+ 4022 T 19,23

4022 1 03x@=0.81m

a=ax—————=1.
2016 + 4022 19.23

=2.63m

16



_7 & o~
v+l 1.31~— 1041 v+Ls g
Ry \ “‘
P \
- \ N
v W
\ N
- e 8]
_- R
\
| d=3.32 L, a=103

V+L, =39.756+47.6x2.2=145cm
L~v+l,+d,+a,+v+L, =145+263 +81+145 =634 ~635¢cm
a, 263 81

L, zv+LS+$+—+v+Ls =145+ ——+—+145=462 ~465cm
2 2 2 2

7

2016 + 4022

33

M, = 338.2 kNm (polje 2-3, donja zona)
pretp. a, =7 cm = b/d/h = 30/60/53 cm

30 +20x16 = 350
L,=4.76m = B=min. 60%+240=540 =149cm
30+0.25x476 =149

g, /¢, =1.045/10%o
k= 53 =5.035 = s=0.095

2 —
[z

x=0.095x53=5.0cm<d,=16cm

149x 53 y 2.05
100 40

usvojeno:  5R@22 (19.01 cm?)

A, =4.080 x =16.50cm’

34
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Procena duZine Sipki u donjoj zoni 3

2

|
\ ) L0,2 =476 )
W X3 max = 3.41 ) W

1.08 0.5x,,=238  0.5xL,,=238

2022
/|/
|
|
|
|
|
|
|
|
|
i
|
|
|
|
|
|
|
|
\I\
3022

N / S
§ \/ S )
N )
| N
v+l x;=3.00 v+Ls
v+Ls X, = 3.68 v+ls
Procena duZine Sipki u donjoj zoni 36

M 2022
X, =L, /ﬁ =L, x /m = 4.76x/0.4 =3.00m

v+L, =v+L,;=39.75+31.76x2.2=109.6cm

Li~v+L,+x,+v+L,=110+300+110 =520cm

IM 13022 —
X2:I_0X VZ:I_OX M:4.76X 06:3.68m

Lyxv+L,+x,+v+L,=110+368+110 =588 ~ 590cm

Sipke su simetriéno postavijene u odnosu na mesto maksimalnog
momenta u polju (x = 3.41 = 3.40 m od ose 2 ka osi 3)

18



M, =202.8 kNm (polje 3-4, donja zona)
pretp. a, =5cm = b/d/h = 30/60/55 cm
30+20x16 =350
L,=3.73m = B=min. 60%+240 =540 |=123cm
30+0.25x373=123

g, /€, =0.827/10%a
k=9 =6.142 = $=0.076

2 —
[ e

x=0.076x55=4.2cm<d, =16¢cm

123x55 y 2.05
100 40

usvojeno:  3R@22 (11.41 cm?)

A, =2.723x = 9.47 cm’

37

Procena duZine Sipki u donjoj zoni

4
Ly3=3.73

I
/ - - )
0.5%L,,=1.87  0.5xL =187 Wv

1

|

/

|

|

|

|

|

|

|

|

|

|

i

|

|

|

|

|

|

|
\\

|

|
2022

3022

vils x3;=2.16 vils

IM 1022 1
Xy, =L,x ﬁ:Lox 3@22:3.73><\E:2.16m

Lyxv+L,+X,+v+L,=110+216+110 =436 =~ 440cm

38
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