Pismeni ispit odrzan 29.03.2008.

02

Za konstrukciju prikazanu na skici potrebno je:

1 Dimenzionisati plo¢u POS 1 (dp = 12 cm) u karakteristicnim presecima.

2 lzvrSiti analizu opterecenja, sracunati i nacrtati dijagrame statickih uticaja za grede POS 2 i
POS 3 (b/d = 25/60 cm).
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3 Odrediti potrebnu armaturu greda POS 2 i POS 3. Nacrtati usvojeni raspored armature u
poprec¢nom preseku.
4 1zvrSiti analizu opterecenja, sracunati i nacrtati dijagrame statickih uticaja za grede POS 4 i
POS 5 (b/d = 30/80 cm). Odrediti potrebnu armaturu greda POS 4 i POS 5.

Povremeno opterecenje p = 6.0 kN/m? deluje po citavoj povrsini ploce POS 1. Kvalitet mate-
rijala: MB 30, RA 400/500.

1. POS1-plo¢ad,=12cm
g = 0.12x25 = 3.0 kN/m’

p = 6.0 kN/m?
za sve delove ploce:

L,/Lx=4.0/3.0=1.33=1.3
G = 3.0x4.0x3.0 = 36 kN
P =6.0x4.0x3.0 = 72 kN
Qu=1.6x36 + 1.8x72 =187.2 kN

ploca tipa »A«

kraci pravac, polje

duZi pravac, polje

kraci pravac, oslonac

duzi pravac, oslonac
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| 2 3 4
r ________ Q(
G = U |
k kNm/m | kNm/m | KNm/m : 2 S
0.032 | Mx | 1.15 | 2.30 | 5.99 e
0.021 [My | 0.76 | 1.51 | 3.93 | =l
0.071 | -X | 2.56 | 5.11 | 13.29 [
0.059 | -Y | 2.12 | 4.25 | 11.04 : —
Lx =3.00
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ploéa tipa »B«

G P U : N )
k kKNm/m | KNm/m | KNm/m :
kraci pravac, polie | 0.028 | My | 1.01 | 2.02 | 5.24 | o, 8
duZi pravac, polie | 0.022 | My | 0.79 | 1.58 | 4.12 | Mx r
kradi pravac, oslonac | 0.063 | -X | 2.27 | 4.54 | 11.79 : N
duzi pravac, oslonac | 0.055 | -Y | 1.98 | 3.96 | 10.30 [ A
Ly = 3.00
plodatipa»C« .
G P U
k kKNm/m | KNm/m | KNm/m 2 g
kradi pravac, polie | 0.027 | Mx | 0.97 | 1.94 | 5.05 X i X ¥
duzi pravac, polie | 0.014 | My | 0.50 | 1.01 | 2.62 =
kradi pravac, oslonac | 0.057 | -X | 2.05 | 4.10 | 10.67 >
duZi pravac, oslonac | 0.044 | -Y | 1.58 | 3.17 | 8.24 oY
L, = 3.00
ploca tipa »D«
G P U N 7
K kNm/m | kNm/m | kNm/m |
kradi pravac, polie | 0.024 | Mx | 0.86 | 1.73 | 4.49 x 2 x| 8
duzi pravac, polie | 0.015 | My | 0.54 | 1.08 | 2.81 " G
kradi pravac, oslonac | 0.053 | -X | 1.91 | 3.82 9.92 .
duZi pravac, oslonac | 0.044 | -Y | 1.58 | 3.17 | 8.24 —
Lx = 3.00

Grani¢ni momenti savijanja u ploci, posebno za donju, odnosno gornju zonu su prikazani na
donjoj Semi. Vrednosti oslonackih momenata susednih plo¢a su osrednjeni na delovima gde
se susti¢u dve krstaste ploce razlicitih konturnih uslova.

My [KNm/m] - GORNJA ZONA

My [KNm/m] - DONJA ZONA
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S obzirom na veli¢inu momenata savijanja, prvi red armature donje zone bice postavljen u
globalnom Y pravcu (max.M, = 5.99 kNm/m), preko njega donja zona u X pravcu, zatim
gornja zona u X pravcu i konacno gornja zona u Y pravcu (max.M, = 11.98 kNm/m).
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Dimenzionisanje
MB 30 P fgz=20.5MPa ; RA 400/500 Pb s, =400 MPa
max.My = My, =11.98 KNm/m  (upravno na POS 3 - oslonac izmedu plo¢a A i C)
ayy=25cm P hy=d-a;=12-25=9.5cm

k=—22_ =3930 P e/ea=1.425/10% ; m=6.779%
11.98
2.0
_ s oo, 205 2 _ _ 2
A, =6.779" 9.5 20 3.30 cm“/m > Ag min, = 0.1x12 = 1.2 cm“/m
usvojeno: R@8/15 (3.35 cm?/m)
Agp = 0.2x3.30 = 0.66 cm?/m < Agpmin. = 0.085x12 = 1.02 cm?’/m
usvojeno: R@8/30 (1.68 cm?/m)
My =10.86 kNm/m  (upravno na POS 3 - oslonac izmedu plo¢a B i D)
2
o 10.86. 3.30 =2.99 cm
11.98 m
usvojeno: R@8/15 (3.35 cmZ/m)

R@8/30 (1.68 cmZ/m) — podeona armatura
max.My, = 10.67 kNm/m (upravno na POS 2 - oslonac izmedu plo¢a A i B)

hy=12-(2.0+0.8+0.8/2)=12-3.2=8.8cm
8.8

"~ 1067
\ 2.05
2.05

A, =7.043° 8.8 == =3.18 cm’/m
40

=3.857 b @le,=1.461/10% ; m=7.043%

usvojeno: R@8/15 (3.35 cmZ/m)
R@8/30 (1.68 cmZ/m) — podeona armatura

u =8.24 KNm/m (upravno na POS 2 - oslonac izmedu plo¢a C i D)

2

Wy 8.24 . 3.18 =2.45 cm

10.67 m
usvojeno: R@8/20 (2.51 cm?/m)

R@8/30 (1.68 cmzlm) — podeona armatura

S obzirom na veoma male vrednosti grani¢nih racunskih momenata savijanja u donjoj zoni,
bice usvojena minimalna armatura. Minimalni raspolozivi profil armature je R@8 a maksimal-
no dopusteno rastojanje Sipki 20 cm, pa sledi:

100" a¥ 100 0.503 2 cm?

=251 sA =01"12=12
e 20 m o m

RO8/20 b A, =

a

Nosivost ovako usvojene armature, sracunata sa pribliznom vrednoscu kraka unutrasnjih sila
koji odgovara manjoj statickoj visini z = 0.9x8.8 = 7.92 cm, je:

My = 2.51x7.92x10°x40 = 7.96 KNm/m > My max = 5.99 kNm/m
usvojeno: R@8/20 (2.51 cmzlm) - donja zona, oba pravca
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2. Analiza optereéenja za grede POS 2 - POS 5

Jednako raspodeljeno opterecenje sa pojedinacnih krstastih ploc¢a:

ploca tipa »A« | Q4
G P L g p o .3
POS K kN kN m kN/m | kN/m 818 38 v
3 0.346 Q1 125 | 24.9 4.0 3.11| 6.23 | -
5 0.233 | Q 8.4 16.8 | 4.0 2.10| 4.19 | 03
2 0.244 Q3 8.8 17.6 3.0 293 | 5.86 POS 2 %
4 [0177] Q. | 6.4 | 127 | 30 | 2.12| 4.25 oo laz300
ploca tipa »B« | = .
G P L g p | o
POS k kN kN m kN/m KN/m "8’: 8 3|z b=
3 0.316 Q1 114 | 22.8 4.0 2.84 | 5.69 o =5
5 0.218 Q2 7.8 15.7 4.0 1.96| 3.92 |
2 [0233] Q3 | 84 [ 168 | 30 | 2.80] 559 =1
Lx =3.00
ploca tipa »C« ___2(03_524____ N
G P L g p .
POS k kN kN m kN/m kN/m o 3 5 3
3 [0309] Q | 111|222 | 40 | 2.78] 556 g £
4 0.165 Q2 5.9 11.9 3.0 1.98| 3.96
2 0217 Qs | 7.8 | 156 | 3.0 | 260| 521 = A
Lx =3.00
ploéa tipa »D« PZS; .
G P L g p o
POS k kN kN m kN/m | KkN/m alg a3 3
3 0.291 Q1 105 | 21.0 4.0 2.62 | 5.24 - =
2 0.209 Q2 7.5 15.0 3.0 251| 5.02 o
Sopstvenu tezinu greda POS 2 i POS 3, odnosno POS 4 i POS 5: pomm
J23 = 0.25%0.6x25 =3.75kN/m  ga5 = 0.3x0.8x25 = 6.0 kN/m
treba dodati prikazanom stalnom opterecenju sa POS 1.
STALNO OPT. ({ [kN/m] POVREMENO OPT. [J [kN/m]
210 || e || 210 | [T e [ s, | 219 |
ey oo oll|m ol o I olllo ol Telll
= A o|l|® B ®|flc A Sl SN A @| |0 B o[l A N |
| | e || e | ™ "< o |(||w o |||w < ||
; 3.11 2.84 3.11 l l 6.23 5.69 6.23 l
! 2.78 262 2.78 ! B ! 5.56 5.24 5.56 !
: 2.78 2.62 2.78 l l 5.56 5.24 5.56 l
: 3.11 2.84 3.11 : B : 6.23 5.69 6.23 :
1A 82 s B A H 8 8 A B2 8 BlE A ¥
I 2.10 1.96 2.10 l : 4.19 3.92 4.19 :
I 4.00 L 4.00 | 4.00 | | 4.00 | 4.00 | 4.00 |
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grede POS 2:

g1 =2.93+2.80 +3.75=9.47 KN/m = g3 ; P1=5.86+5.59=11.45KkN/m = p3

g, =2.60 + 2.51 + 3.75 = 8.86 kN/m ; P2=5.21+5.02 =10.22 kN/m
grede POS 3:

01 =3.11+2.78 +3.75=9.65 KN/m = g3 7 P1=6.23+5.56 =11.79 KN/m = p3

g, =2.84 +2.62 +3.75 = 9.21 kN/m © p2=5.69 +5.24 = 10.93 kN/m
grede POS 4:

g1 =2.12+6.0=8.12 kKN/m =g3 7 Pp1=4.25KkN/m =p3

g2 =1.98 + 6.0 = 7.98 KN/m ;7 P2=3.96 KN/m
grede POS 5:

g1 =2.10+ 6.0 =8.10 KN/m = g3 7 Pp1=4.19 KN/m = p3

g2, =1.96 + 6.0 = 7.96 kKN/m ;P2 =3.92 KN/m

Kod procene statickog sistema za proracun greda POS 2 do POS 5, treba zapaziti sledece:

konstrukcija se oslanja samo na 4 ugaona stuba, pa se mora srac¢unati kao rostiljna;

grede POS 21 POS 3 (b/d=25/60 cm) su daleko manje krutosti od greda POS 4 i POS 5
(b/d=30/80 cm). Stoga se moze smatrati da su grede POS 4 i POS 5 vertikalni oslonci
za POS 2i POS 3;

torziona krutost greda POS 4 i POS 5 odredena je prvenstveno manjom dimenzijom
preseka i nije realno da, narocito u stanju sa prslinama, ove grede predstavljaju ukljes-
tenja (potpuno sprece rotaciju) krajeva greda POS 2 i POS 3. Sli¢no, ove grede ne mo-
gu jedna drugoj predstavljati ukljeStenje niti biti ukljeStene u stubove datih dimenzija (sa
crteza ocito 30/30 cm) pa sledi da su POS 4 i POS 5 proste grede raspona 9.0 odnosno
12.0 m, opterecene opterecenjem sa plo¢e POS 1 i u trecinama raspona reakcijama
greda POS 3, odnosno POS 2;

grede POS 2 i POS 3 su iste krutosti, opterecene priblizno jednakim opterecenjem ali
razlicitih raspona, pa se moraju proracunati kao rostiljna konstrukcija. Kao staticki nepo-
znate se usvajaju vertikalne sile u prese¢nim tackama, a sracunavaju se metodom sila,
izjednacavanjem deformacija presecnih tacaka. Zbog simetrije je jasno da su sve
nepoznate sile X; jednake.

U nastavku je prikazan proracun statickih uticaja za grede POS 2 i POS 3 usled stalnog (G) i
povremenog (P) opterecenja.

POS2 _
EldoS? =

XPoS2 = 1 XB0S2 =1

p=2 B =} p=1 Bl=§ﬁ
, 300 6.00 ] 6.00 , 300

M]I?OS 2 MgOS 2

N

300 , 300 , 300

N

300 , 300 , 300

90 507 =120= Eld55®?
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EldiS2 =2° % 2.0° 1o+? [20° (27 1.0+2.0)+1.0" (2" 2.0 +1.0)| =10.5 = EId;°S?
G, =2 9'42 *8.80- 30=41.7kN . p=2 11'4‘2 1022 39 =49.7kN
Mog = 41.7x3.0 — 9.47x3.0%2 =825 kNm ; Mg, = 49.7x3.0 — 11.45%3.0%/2 = 97.5 kNm
fig = 9.47%x3.0%/8 = 10.66 kNm ;. fip=11.45x3.0%/8 = 12.88 kNm
foq = 8.86x3.0%/8 = 9.97 kNm ;2 =10.22x3.0%/8 = 11.50 kNm
=947 g, =886 g =947} P=1145% p -1020M p=11.45'
Go= 41.7 Gy= 41.7 Po=49.7 Po= 49.7
L=9.00 m L=9.00m
MPOS 2 MPOos 2
f 0
82.5 1= 975 <1150 975
. 300 300 300 | 300 300 300 |
Eldios? = % (82.5 2.0+825" 1. o)+% 10.66 " (1.0 +2. o)+% 82.5° (2.0 +1.0)+
+%’ 9.97 (2.0 +1.0)=680.7 = Eld}g3?
Eldios? = % (975 2.0+97.5" 1. o)+% 12.88" (1.0 +2. o)+% 97.5" (2.0 +1.0)+
+% 11.50" (2.0 +1.0) =804.6 = Eld5ss?
XPOS3 = 1 XPOS3 = 1

l}Af% Bﬁ%ﬂ{ l}Aﬁ% Bﬁ%l}

, 400 | 8.00 ] ] 8.00 , 400
2.67 2.67

400 | 400 400 | , 400 | 400 | 400

EldPOS? :%' 2.67% =28.44 = EId}9?

E|df§53:2'430 2.67° 133+? [267° (27 1.33+2.67)+1.33" (2 2.67 +1.33)| =24.89

2 9.62 +9.21, 4.0 =57 0 kN ; P = 2 11.72 +10.93.

G, = 4.0 =69.0kN
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Mog = 57%x4.0 — 9.65x4.0%/2 = 150.9 kNm ; Mgy = 69x4.0 — 11.79%x4.0%/2 = 181.7 kNm
fig = 9.65%x4.0%/8 = 19.29 kNm ;. fip=11.79x4.0%/8 = 23.58 kNm
fog = 9.21x4.0%/8 = 18.43 kNm ;. f2p=10.93x4.0%/8 = 21.85 kNm
0 =9.65%% gy =9.211Y 0 =9.655% p= 1179 p, = 10.93 p = 11795
D 111 S ¢} s RN 1117 S N IO 1 S s 11 s RN 111
ﬁc;o: 57.0 Go= 57.0ﬁ ﬁpoz 69.0 Po= 69.01;
] L =12.00 m J J L=12.00m ]
Mggsa Mggsa

£,=19.29 I L £,=19.29 23 oe L e
150. f,=1843  150. L
1817 =185 1817

l 4.00 | 4.00 | 4.00 | l 4.00 | 4.00 | 4.00 |
- Eld® = %' (150.9” 2.67 +150.9° 1.33)+%’ 19.29° (1.33+2.67)+
+%' 150.9" (2.67 +1.33)+%' 18.43" (2.67 +1.33)=2212.7 = - EId}3®
- Eldis? = 2—0’ (181.7 2.67 +181.7" 1.33)+2—0' 23.58" (1.33 +2.67)+

+%' 181.7 " (2.67 +1.33)+%' 21.85" (2.67 +1.33)=2665.3 = - EId}5S®

Eld,, = EId’’®? +EId;>%® =12.0 +28.44 = 40.44 =Eld,,
Eld, =EId;>%? + EId{Y°% =10.5 +24.89 =35.39 =Eld,,

a. stalno opterecenje
Eld,,, =Eldjy;? +Eld}>;° =680.7 - 2212.7 =-1531.9 = Eld,,

Eld,, XX, +Eld,, XX,, +Eld,,, =
Eld,, XX, +Eld,, XX, +Eld,,, =

0 )
ob X, = 15319 _ 0ok = X,
ofvj g

97 40.44 +35.39
Sile koje se prenose na POS 5 (sa POS 2), odnosno POS 4 (sa POS 3):
G2 =41.7+2/" 20.2+1/ " 20.2=61.9kN

3 3
GPoS* =57.0 + |- %) 20.2 + ( %) 20.2 =36.8kN

b. povremeno opteredéenje
EIdlo’p = Eldfg?s2 + Eldfg?s3 =804.6 - 2665.3 =-1860.8 = EIdZO,p

___ -18608
' 40.44 +35.39

Sile koje se prenose na POS 5 (sa POS 2), odnosno POS 4 (sa POS 3):

=245kN = X,,

pFOS2 — 49 7 +23' 245 + 13' 24.5 =74.2 kN

PPOS? =690 +|- %) 24.5 +(- %) 24.5 =44 5 kN
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3. Dimenzionisanje POS 2i POS 3
Dimenzionisanje POS 2
Qu1 = 1.6x9.47+1.8x11.45 = 35.76 kN/m
Quz = 1.6x8.86+1.8x10.22 = 32.58 kN/m

Xu=76.5kN @

0y = 35.76

@ Xu=76.5kN

0y = 32.58 N Q1 = 35.76

A, =232.7
3.00

. =1.6x20.2 + 1.8x24.5 = 76.5 kN /[E
273576 +32.58,

By = 232.7
] 3.00 ] 3.00 ]

= 3.0+76.5 =232.7kN

2 l
T/ =232.7- 35.76" 3.0 =125.4 kN

L=9.00m |

TS24 =125.4-76.5 =48.9kN

232.7

35.76 " 3.0°

M2 =232.7"3.0- =537.0kNm

537.0 537.0

573.7

125.4
48.9 Ty

s a2
M :537+48.9'g-—32'58 &

u,max

=573.7 KNm

125+0.25" 900 = 2504
B =min.j . v =250cm

{ 25+20°12=265
h=60-7=53cm

e, /€, =1.051/10%o

pretp.a;=7cm P

48.9
125.4

232.7

k = 53, _=5009 P $=0095b x=0.095"53=5.0cm<12cm
[T 10 = 4.123%
250" 2.05
A, =4.123" 250 53205 55 00em? b usvojeno 6R@25 (29.45 cm?)
100 th=1.95
>t =1.1MPa
PO 5 B \
257 0.9° 53 cm? <3t, N th=1.05
1
or= 1254 _4 105 N~ o5 mpa<t, i
257 0.9° 53 cm
2 L195-11 ., o0 ogao | =2838 162
1.95-1.05 300
th, :%' (0.195- 0.11)=0.128 C':L\'Z | ‘ 20125
, : — i
e, :ﬂ 40 =12.6 cm | ‘ 3
257 0.128 — ‘
| m |
usvojeno UR@8/12.5 (m=2) 2012
« I l 3
DA, = 2327~ (cot45° - cot90°) = 2.91cm? UgBi25 g
2" 40 o 3@25
Preko slobodnog oslonca prevodi se minimalno o o o ot
trecina armature iz polja, tj. 2R@25. 9 9|
|  3@25
25
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Dimenzionisanje POS 3

—_ —_ Xu=76.5 kN Xu=76.5 kN
Qu1 = 1.6x9.65+1.8x11.79 = 36.65 kN/m e f . f T
Quz = 1.6%x9.21+1.8x10.93 = 34.41 kN/m \ I | iy i nm |
Xy =1.6%20.2 + 1.8x24.5 = 76.5 kN - 138 | | Bu:lss_gﬁ

_2736.65+34.41, _ ] 4.00 ) 4.00 J 4.00 ]

= 5 4-76.5=138.9kN | - 1200m |
TS =138.9- 36.65" 4.0=-7.7kN WMMMMMMM W

Bd _— —
TS =-7.7- (-76.5) =68.8kN . 2625 k625 Mo
7 N2 68.8
M2 =138.9" 4- 36.65 4" _ 562 5kNm I 77 Tu
2 77 T
s A2 68.8

M, max = 262.5 +68.8" %- —34'4; 4 ~331.3kNm 138.9

125 +0.25° 1200 =325

B =min.j i =265cm ; pretp.az=6cm P h=60-6=54cm
i 25+20°12=265
e, /€, =0.723/10%o
k = 54, _=6.914 P s$=0.067P x=0.067" 54=36cm<12cm
TR m=2.141%
265 2.05
A, =2.141° 26150054’ 2'%5 =15.71cm®> b  usvojeno 5R@22 (19.01 cm?)
2022
tﬁ:%:&lm kN2>tr | | ‘
257 0.9 54 cm i — [
| ¢ “1 oy
tA, =27 (0.114- 0.11)=0.007 <N 9 —— 1
2 cm
2012
e £ M a,’ _ 2’0503 =20.1cm of : U@8/25 8
““b m,,, 25 02% <
’ =] 2022
usvojeno UR@8/20 (m=2) o o
138 9 ® O O —O%
DA, =="""" (cot45°- cot90°)=1.74cm? 3022
27 40 25

usvojeno 2R@22 (7.60 sz)

4. Proracun stati¢kih uticaja i dimenzionisanje POS 4i POS 5
Proracun POS 4
Qui = 1.6x8.12+1.8x4.25 = 20.64 KN/m  ; Quz = 1.6%7.98+1.8%x3.96 = 19.90 kN/m
Qu =1.6x36.8 + 1.8x44.5 = 138.9 kN

A =2 20.84+19.90 5 100 6 230 7k

2
T2 =230.7-20.64" 3.0 =168.8kN ;  T2?=168.8-138.9=29.8kN

PROJEKTOVANJE | GRADENJE BETONSKIH KONSTRUKCIJA 1 PRIMERI ZA VEZBE
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. 2 Q6°%3=138.9 kN Qi°°%=138.9kN
M® =230.7" 3.0- 22:04 30" _ 599 31Nm l J
2 0:=2064" g =1090K) 6, =2064"F
e 2
M, max =9599.3 +29.8° 3 1990 37 _ 621.6 kNm
) TEAU = 230.7 Bu= 230.71?
5= min.:'BO +0.25" 900/3 =105 ~105¢cm ] 300 300 , 300
i 30+8712=126 L=500m |

pretp.a;=7cm P h=80-7=73cm

k=L =429 WMMM W
621.6° 10 230.7 5993 216 5993 ’

T
e, /€, =1.271/10%o 298 ’
$=0.113P x=0.113"73=8.2cm<12cm 298
m= 168.8
m=5.646% oo

A, =5.646" 105 73.2.05 22.18cm? P usvojeno 6R@22 (22.81 sz)

100 40
2022

tﬁ:ﬂ:Oll? sz >t, ! \ I

t4, =3 (0117 - 0.11)=0.011 <N T T
2 cm

o Al | il 2912
m’ a 27 0.503
e, £ L= =16.8cm
““b My 307 0.2% 2 Uosi20 - |8
. 2012 ©
usvojeno UR@8/15 (m=2) + L l
2022
DA, -230.7, (cot45° - cot90°) = 2.88 cm? 9 i i
240 @ ¢ o o ﬁ
usvojeno 2R@22 (7.60 cm?) A 422 S

30
Proracdun POS 5

Qui = 1.6x8.10+1.8x4.19 = 20.50 KN/m  ;  Quz = 1.6x7.96+1.8x3.92 = 19.80 KN/m
. =1.6x61.9 + 1.8x74.2 = 232.7 kN
_2720.50+19.80,

= 5 4.0 +232.7 =354.3kN

T2 =354.3-20.50" 4.0 =272.3kN ; TpY=272.3-232.7=39.6kN
- 2

M? =354.3" 4.0- M =1253.1kNm

4.0 19.80° 4.0°

M, . =1253.1+39.6° =1292.7 kNm
130 +0.25" 1200/3 =130
B =min.j } v =126 cm
i 30+8712=126 |
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pretp.a;=9cmb h=80-9=71cm Qi%®?=232.7 kN@ @QE’OSZ: 232.7kN
71 qus = 20.50 K8 Oy = 19.80 KN 0y = 20.50 KN
K = =3.174 \ Hh i iH i it |
[1292.7 102 =
B — Ay = 3543 B, = 354.3
126 205 TAE 4.00 ‘L 4.00 J’ 4.00 @
e, /e, =1.927 /10%o l L=12.00m L

$=0.162p x=0.162" 71=11.5cm <12cm

m=10.564%

A, =10.564" 126 71.2.05 =48.43cm’
100 40

usvojeno 10R@25 (49.09 cm?)

P>t
th=_ 3243 g5 KN 7L
30°0.9° 73 cm® <3t
i :—,272'3,’ =0.142 kNZ >t,
30°0.9° 73 cm
Duzina osiguranja | =4.0 m.
ta =3 (0.185- 0.11)=0.112 sz
2 cm
e, :ﬂ 40 =11.9cm
307 0.112
usvojeno UR@8/10 (m=2)

DA, = % (cot45° - cot90°) =4.43cm?

usvojeno 4R@25 (19.63 cm?)

1253.1 1253.1
3543 1292.7

272.3
[T e .

354.3
20525
| | | |
N e T
. P
® U@8/20
Al | 2@12
o o
« 20512 ol @
« |l | ©
20525
40325 ° o|| vy
IR I
@‘ ® O ? R Tohd
| 4025
30
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