Svodenje optere¢enja na grede
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Stalno opterecenje (bez s.t. greda POS 101-POS 107)
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Sema optereéenja - polje 1-2 (polje 3-4)
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Plo¢a C1, p,= +p/2 POS 103
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Ukupno, p, = tp/2 za maksimalni M u poljima 1-2 i 3-4
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POS 103 (osa C) — analiza opterecenja

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
polje 3-4: g;=4.5+9.32+ 14.4 = 28.22 kN/m
povremeno optereéenje za max. M, u krajnjim poljima
polje 1-2: p,=11.76/2 +7.20 = 13.08 kN/m
polje 2-3: p, =40.74/2 + (-22.86) = -2.49 kN/m
polje 3-4: p3=39.54/2 + 21.39 = 41.16 kN/m

q,; = 1.6x11.56 + 1.8x13.08 = 42.03 kN/m
Qo = 1.6%28.94 + 1.8%(-2.49) = 41.83 kN/m
Qus = 1.6%28.22 + 1.8x41.16 = 119.25 kN/m

Pri ovoj kombinaciji opterec¢enja se, pored maksimalnih momenata savijanja u
krajnjim poljima, javijaju i maksimalne transverzalne sile na krajnjim osloncima i
reakcije oslonaca A i D.




P, —max.M, u krajnjim poljima
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M, = 296.4 kNm (polje 3-4, donja zona) 10

pretp. a, =5cm = b/d/h = 30/60/55 cm
30+20x16 = 350
L,=4.46m = B=min. 600/2+240 =540 =141cm
30+0.25% 446 =141

o g,/ ¢, =0.952/10%o
k= =5.441 = s=0.087

2 —
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141x 55 y 2.05
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usvojeno:  4R@22 (15.21 cm?)

A, =3.484 x =13.89cm?




M, =93.5 kNm (polje 1-2, donja zona)
pretp. a, =5cm = b/d/h = 30/60/55 cm

30+8x16 =158

L,=4.22m = B=min. 600/, = 300 =65cm

422/ _
30+0.25x /,3_65
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usvojeno:  3R@16 (6.03 cm?)
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Sema optereéenja - polje 2-3
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Sema optereéenja - polje 2-3 3

Sema optereéenja je ista kao za maksimalne momente savijanja
u krajnjim poljima, samo Sto su optere¢enja suprotnog znaka.

Stoga su i konturni uslovi na pojedinim ploéama potpuno isti,
pa su i opterec¢enja za pojedine raspone grede POS 103 istog
intenziteta i suprotnog znaka.

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

- = 22,86 KN
Pap = 10.86+12.00 = 22.86'm Py 5 =9.39+12.00 = 21.39 %)
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Ap B, Cp Dy
L,=54 L,=7.2 Ly=L,=54

POS 103 (osa C) — analiza opterecenja 1

stalno opterec¢enje

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
polje 3-4: 9;=4.5+9.32+14.4 = 28.22 kN/m

povremeno opterecenje za max. M, u srednjem polju

polje 1-2: p, = 11.76/2 + (-7.20) = -1.32 kN/m
polje 2-3: p, = 40.74/2 + 22.86 = 43.23 kN/m
polje 3-4: Py = 39.54/2 + (-21.39) = -1.62 kN/m

q, = 1.6%x11.56 + 1.8%(-1.32) = 16.11 kN/m
Qo = 1.6%x28.94 + 1.8x43.23 = 124.12 kN/m
q,3 = 1.6%28.22 + 1.8%(-1.62) = 42.24 kN/m




P, - max.M, u srednjem polju ”
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M, =411.7 kNm (polje 2-3, donja zona)

pretp. a, =7 cm = b/d/h = 30/60/53 cm

30+20x16 = 350
L,=5.15m = B=min. 60%+240=540 =159cm
30+0.25x515 =159

g,/ ¢, =1.132/10%
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x=0.102x53=5.4cm<d,=16cm

159 % 53 y 2.05
100 40

usvojeno:  6R@22 (22.81 cm?)

A, =4.670x =20.14cm’?




Sema optereéenja — oslonac u osi 2 7
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POS 103 (osa C) — analiza opterecenja

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
polje 3-4: g;=4.5+9.32+ 14.4 = 28.22 kN/m
povremeno optereéenje za max. M, nad osloncem 2
polje 1-2: p,=11.76/2 +6.21 = 12.09 kKN/m
polje 2-3: p,=40.74/2 + 21.93 = 42.30 kN/m
polje 3-4: p3 =39.54/2 + (-21.39) =-1.62 kN/m

q,; = 1.6x11.56 + 1.8x12.09 = 40.25 kN/m
Qo = 1.6%28.94 + 1.8x42.30 = 122.45 kN/m
Qus = 1.6%28.22 + 1.8%(-1.62) = 42.24 kN/m

Pri ovoj kombinaciji opterec¢enja se, pored maksimalnog momenta savijanja nad
osloncem 2, javijaju i maksimalne transverzalne sile u presecima levo i desno
od tog oslonca, kao i maksimalna sila u osloncu 2.
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21
P, - max.M, nad osloncem 2

Qup = 122.45%

qyy = 40.2541 %HHM Gy =42.24%
py=12.094 %Hum py=-1.62%
g,=11.564 ¢HH 93 = 26.22'm
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POS 103 — dimenzionisanje 22
M, max = 400.6 kNm (osa 2, gornja zona)
MB 30 = f5=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
/e =3.5/7.029%
K= 53 =2.077 = /% o
[400.6x10? n=26.909%
30x2.05
A =26.909x 30293 2'%5 _ 21.93cm?

usvojeno:  2R@16 + 4R@25 (23.66 cm?)
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Sema optereéenja — oslonac u osi 3 23
g = 5 kN/m?
N
c
S
©
B+
8 |
©
A+ T
: » [
“— \ \
. 5.40 . 7.20 | 5.40 | 1.80
1 1 ] 1
1 2 3 4
v 24
Plo¢a F1, p,=-p/2 ! posis
: T
L/ _60/ . : 2 |
/LX_ /5.4~1'1 3| 18 3
2l F1 %la ©
£ —0.24x 190 5.46.0 - -38.88kN 2| 2 3
| A |
s Q' _—38.88 0 kN Treswr
21 L, 54 m | Ly=540
Ploca G2 = +p/2 POS 105
4 p2 p _______________ o
TR
L |
_72/ _ |
AT %012 . -
2% G2 S5ln %
,G2=0.331><10'0><6.0><7.2=71.50kN g G £
6z 7150 kN Lo |
s :QL1 =7=9.93— POS 106
y : m | Le=6oo |

12



25

Plo¢a C2, p,= +p/2 Pos 103 .
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POS 103 (osa C) — analiza opterecenja 26
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

polje 3-4: g;=4.5+9.32+ 14.4=2822kN/m

povremeno optereéenje za max. M, nad osloncem 3

polje 1-2: p,=11.76/2 + (-7.20) = -1.32 kN/m

polje 2-3: p,=40.74/2 + 21.93 = 42.30 kN/m

polje 3-4: p3 =39.54/2 + 20.22 = 39.99 kN/m

q,, = 1.6x11.56 + 1.8%(-1.32) = 16.11 kN/m
Qo = 1.6%28.94 + 1.8x42.30 = 122.45 kN/m
Qus = 1.6%28.22 + 1.8x39.99 = 117.14 kN/m

Pri ovoj kombinaciji opterec¢enja se, pored maksimalnog momenta savijanja nad
osloncem 3, javijaju i maksimalne transverzalne sile u presecima levo i desno
od tog oslonca, kao i maksimalna sila u osloncu 3.
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27
P,— max.M, nad osloncem 3

qyp = 122,45

= 161140 %HHM Tus = 117147
py=-1.328 %HHM p3 =39.99%
e I T
i} L, =540 ﬁ L,=7.20 54@'1 Ly=L,=5.40 ﬁ
M i 244 — 244 =368
ke
0.91 | 141 | 172 | 184 196:3 64 |
410.1 363 7 417.0
= Tu4 E[» i 385 o4,
| wwﬁ -
471.5
POS 103 — dimenzionisanje 28
M, max = 544.1 kKNm (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
/e,=3.5/3.669%
k=23 _q780 = W75 ”
[544.1x10? n=39.520%
30x2.05
A =39.520x 30293 2'%5 _ 32.20cm?

usvojeno:  2R@16 + 6R@25 (33.47 cm?)
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29

Tymax =471.5 kN (presek u osi 3, levo)
MB 30 = t, = 1.1 MPa = 0.11 kN/cm?

usv. z=0.9xh = 0.9x53 =47.7 cm

_ 2
< = 471.5 _0.329kN / cm? >1,=0.11kN/cm 2
30x47.7 <31, =0.33kN/cm
A=l x|1-2 :385.1><(1—0'11):256.5cm
’ , 0.329

1, =1.5x(0.329-0.11)=0.329 kN / cm’

usvojeno: m=2 ; a=90° ; 0=45°

2xal!

6, =% . 40-810xa"
30x0.329

URD10 + URD8 = e,=8.10%(0.785 + 0.503) = 10.4 cm

usvojeno: UR@10/10 + URD@8/10 (m=2)

30

(2) _2%0.785 40 = 0.209 sz ) L,=385.1

Y3010 cm W 265

(2)
T 108. =147.7
Ay =hx|1—- %8 M
54.4 1,=93.3

TRu

%, = 256.5x[1-9299) _ 93 30m
0.329

m _2x0.785, 45 _ 0140 N

Tuu 30x15 cm

A, = 2566.5 x 1—M =147.7cm
0.329

t)=1.40

©%=2.09

181=3.29

na,=93.3cm: UR@10/10 + URD8/10
nai,-\,=54.4cm: UR@10/10
nal-i,=108.8cm: UR@10/15
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T,=417 kN (presek u osi 3, desno)

C.d

Ty

A=356x|1-— " |=221.6cm
[ 0.291)

T, =1.5%(0.291-0.11)= 0.272 kN / cm?

v =

= _417 =0.291
30x47.7

0.11

2xal!
30x0.272

kN
2

cm

x40 =9.80xa"

31

1$9=2.72

w=1.40

=107.9 1137

1=221.6
L,7=356 I

@10: a'V =0.785¢cm* = e,=9.80x0.785=7.7cm

usvojeno:

(1) 2x0.785

T, =

4 30x15
nai,=107.9 cm:

2UR910/15

><40=0.140ﬂ = A, =221.6x% 1—M =107.9cm
0.272

m2

UR@10/15 + URD@10/15
nal-i,=113.7cm: UR@10/15

T,=440.2 kN (presek u osi 2, desno) %
54 _ 440.2 _0.308 kN2
30x47.7 cm
A =359.5x|1- 0.71 =231cm
0.308

g, =1.5%(0.308 —0.11)=0.296 kN / cm”®

usvojeno: m=2 ; a=90° ; 6 =45°
al” bxt, 30x0.296

U = 4 = =0.111 =

e, Mmxo, 2x40 17231 L L

L,;=359.5

(1) (2) 2 0T y
a’ . a’ _ bx1tg, _ 30x0.296 _0.111%M

e, €, mxo, 2x40 cm

Usvajanjem uzengije UR@10/10, potrebno je jos:

al?)
eu2

(1) (2)
DXt A7 111-9785 o336, =8 0785 _54p0m
mxo, e, 10 0.033  0.033
usvojeno: UR®@10/10 + UR@10/20 (m=2)
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o2 - 2x0785 45 0,209 KN
’ 30x10 cm

189=2.96
(2)
A, =hx [1 _tuw ] ©2,=2.09
o o{/)=1.40
r, = 231x] 1-9299 ) _ 67 8cm
0.296
o) 220785, 45 _0.140 N ),=67.854.4
4 30x15 cm ’
A=122.2 108.8
A =231X(1—0'140j=122.20m A=231
0.296 L,;=359.5 I
nai,=67.8cm: UR®@10/10 + UR@10/20

nai,-\,=54.4cm: UR@10/10
nal-i,=108.8cm: UR@10/15

T,=182.9 kN (presek u osi 2, levo) #
TE,/ — ﬂ — 0 128 sz , LO,T=454'3
30x47.7 m 1 1=63.2
0.11
A=454.3x|1-——|=63.2cm ‘
X( 0. 128) —eti0r
kN |
Ty =5 (0.128-0.11)=0.027 - =11 T2y 28
(1)
o, = 2%, 40-99.95xal"
30%0.027
(1) (1) (1)
uz:mxau = uzmin:0-2% = eu: mxau = 2xau :33'3XaL(l1)
bxe, ’ bx0.2% 30x0.2%

@8 : al’ =0.503cm’ = e, = 33.3x0.503 =16.7 cm

usvojeno:

UR®D8/15 (m=2)
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T,=182.9 kN (presek u osi1) 35

| L, ;=223
0= 2099 _ 196 KN 1=91
30x47.7 cm g
r=223x[1-27T 1 _91.0cm ‘
0.186 |
\
3 kN D
_2 _ - =1.14
Th = (0.186-0.11)=0.114 o =11 TRy
17=1.86
2% a(7)
6, =——u__x40=2345xa" =23.45%x0.785=18.4cm
30x0.114
usvojeno: UR@10/15 (m=2)
, = 182.9 _ 3 300m?
2x40
usvojeno: 2R@22 (7.60 cm?)
POS 103 — poredenje uticaja 36

Grani¢ne vrednosti momenata savijanja i transverzalnih sila u
karakteristicnim presecima (delovima nosaca) grede POS 103 za
slucaj da optereéenje p=10 kN/m? deluje na éitavoj plodi ili da se nalazi
u najnepovoljnijem poloZaju za razmatrani uticaj:

M 1-2 M 2 M 2-3 M 3 M 34
ur [ o i ]
g, Pw| 21.4| 3555 338.2| 523.2| 202.8

g, Prax| 93.5| 400.6| 411.7| 544.1| 296.4
336%| 13%| 22%| 4%| 46%

T A T By -r Bd T c.l T c.d T D
g, Pwe| 41.2| 172.9| 407.4| 454.0| 411.0 217.2

g, Pmax| 887 1829 4402\ 471.5| 417.0| 265.9
115% 6% 8% 4% 1% 22%
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