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NAPOMENA

Ovi radni materijali izradeni su kao vodilja studentima pri rjeSavanju programa iz predmeta ,Osnove betonskih
konstrukcija“ na Sveucilisnom studiju Gradevinsko-arhitektonskog fakulteta u Splitu.

Programski zadatak je dimenzionirati jednu relativno jednostavnu armiranobetonsku gradevinu. Ovi radni
materijali radeni su s namjerom da budu vodi€ u izradi programa, ali i uzorni primjerak kako konaéni projekt treba
izgledati.

Autori
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ZADATAK

Na priloZzenim skicama dana je shema nosivih armirano betonskih konstrukcija jednog objekta. Potrebno je
izraditi planove pozicija, proracun i planove armature nosivih armirano betonskih konstrukcija.

U tablici su dane zadane veli¢ine.

Oznaka Veli¢ina Jedinica Opis

L4 7.0 (m) 'raster' u uzduznom smijeru

L. 6.4 (m) 'raster' u popre¢nom smijeru

H 3.6 (m) visina etaza

p 4.0 (kN/m2) pokretno opterecenje

Gtla,dop 0.50 (MN/m2) dopusteno naprezanie u tlu

Z, 3 zona vjetra

Z, 8 zona potresa

S B 500B armatura

c C 30/37 klasa betona
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(ii) Meduetaze
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(iii) Krovna konstrukcija
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1. TEHNICKI OPIS

Predmet ovog projekta su proracun medukatnih i krovnih konstrukcija jedne armiranobetonske gradevine.

Predmetna gradevina sastoji se od prizemlja i kata, a namjena gradevine je poslovna. Zavr$na ploCa kata je
ujedno i ravni krov gradevine.

Sve medukatne konstrukcije su AB ploCe debljine d=16.0 cm.

Za vertikalnu komunikaciju izmedu katova predvidene je armiranobetonsko stepeniSte debljine nosive ploce
d=16.0 cm.

Za predmetnu gradevinu su izvrSeni geotehnicki istrazni radovi. Na osnovi tih istraZivanja odredeno je dozvoljeno
naprezanje u tlu, koje na dubini temeljenja se iznosi G4op = 0.44 MPa.

Prema vazecim propisima za proraéun utjecaja vjetra na gradevinu, gradevina se gradi se u lll vjetrovnoj zoni.

Gradevina se gradi na lokaciji koja prema vaze¢im propisima spada u VIl seizmiku zonu, tj. u kojoj se za
povratni period od 500 god, uz vjerojatnost pojave 66.6% oCekuje pojava potresa VIII° MCS skale.

Osnove betonskih konstrukcija — Interna skripta str. 6



Sveuciliste u Splitu, Gradevinsko-arhitektonski fakultet

Katedra za betonske konstrukcife i mostove

2. ANALIZA OPTERECENJA

2.7 Pozicije 100 - Etaze

a) stalno opterecenije

Zavr$na obrada poda
/Parket u ljepilu
! !
//AB estrih

%
TAVADATAUADAVAUAWAVAUAWAYAUADAVAUAUAVAUAUAVAUAUAVAVAVAVAVAVATAVAUAY/ PE folija

A Ta e oo eTe%es inska izolacij
R S I SIIIIIITIRBIR N\ Toplnska izolacia
(RN g oo

|

d (m) 7 (KN/md) dxy
Pregrade 1.00
Zavr$na obrada poda — parket 0.02 12.0 0.24
AB estrih 0.05 25.0 1.25
Toplinska izolacija 0.04 5.0 0.20
Hidroizolacija 0.005 20.0 0.10
AB. plo¢a 0.16 25.0 4.00

Ukupno stalno opterecenje: gio=  6.80 (kN/m?)

b) pokretno opterecenije

Pokretno optere¢enje se uzima prema pravilniku: HRN EN 1991-2-1.
U naSem slucaju, zadano je zadatkom.
Qoo = 4.0 kN/m2

2.0cm

5.0cm

--cm
4.0cm
0.5cm

16.0 cm
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2.8 Pozicije 200 - Krov

a) stalno opterecenije

Betonske ploce na
S plasticnim podlocima

ViSeslojna hidro izolacija
Toplinska izolacija

( .
S §§:§§“g ceton
0000000000000000000 999,99, 0000 AB ploca

d(m) 7 (KN/m3) dxy

Betonske ploce na plasti¢nim podloScima 0.05 25.0 1.25

Hidroizolacija + parna brana 0.01 20.0 0.20

Toplinska izolacija 0.08 2.0 0.40

Beton za pad 0.08 24.0 1.92

AB. ploca 0.16 25.0 4.00

Ukupno stalno opterecenje: gago = 7.80 (kN/m?2)

b) pokretno opterecenije

5.0cm

0.5cm
8.0cm

0.5cm
8.0cm

16.0 cm

Za pokretno optereCenje uzima se optereCenje snijegom i vietrom. OptereCenje snijegom za ravne
krovove, u podru¢jima gdje je snijeg rijedak (prema pravilniku) iznosi 0.50 kN/m?, pa se za pokretno
opterecenje neprohodnih ravnih krovova moze uzeti zamjenjujuca vrijednost:

Qooo = S + W= 1.0 kN/m?
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2.9 Stubiste

a) stalno opterecenije

*

15

33 ‘ \5“
o .

— Gaziste ..2¢cm

—Cem.mort ..1cm

+— Stepenik

LBet.ploca ..16cm

go=Ys=1°_0455 | o=244°
& 33
h'= h __16 =17.6cm
coso cos24.4
d (m) 7 (kN/m3) dxy

Zavrsna obrada gazista — kamena ploCa 0.02 28.0 0.56
Cementni namaz (max. 1.0 cm) 0.01 20.0 0.20
Stuba 0.075 24.0 1.80
AB. plo¢a (h'=17.6 cm) 0.176 25.0 4.40

Ukupno stalno optereéenje: gst=  6.96 (kN/m?)

b) pokretno opterecenije

Pokretno opterecenje se uzima prema pravilniku: HRN EN 1991-2-1.
U naSem slucaju, uzet cemo ga jednako kao na plo¢ama.
st = 4.0 kKN/m2
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3. PRORACUN PLOCA POZICIJA 200

3XL2

str. 10
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3.1 Proraéun pozicije 201

9.9
(LT
Z\P \ \ \
L L,=6.40m L L,=640m L L,=6.40m L
| | ! |
} M M }
} /\ /\ }
\ \ \ \
| | | |

Mp1 Mp2 Mp1
Polje 1

M, =k-g-L5 =0.080-7.80-6.4> = 25.6 kNm/m
M, =k-qg-L% =0.080-1.00-6.4% = 3.3 kNm/m
My =7, -M; +7,-M, =1.35-25.6+1.50-3.3 = 39.5kNm/m

Polje 2
M, =k-g-L% =0.025-7.80-6.4° = 8.0 kNm/m
M, =k-q-L% =0.025-1.00-6.4> =1.0 kNm/m
My =74 Mg +7,-M, =1.35-8.0+1.50-1.0 =123 kNm/m

LezZaj
M, =k-g-L% =—0.100-7.80-6.4> = 31.9 kNm/m
M, =k-q-L5 =-0.100-1.00-6.4* = 4.1kNm/m
Mg =74 Mg +7,-M, =1.35-31.9+1.50-4.1=49.2 kNm/m

U nastavku je, samo kao orijentacija, prikazan proracun numeri¢kim modelom. Napravljena su dva modela:

()  Model sa slobodnim oslanjanjem na sve strane
(i) Model sa slobodnim oslanjanjem samo u smjeru y osi.

Vidljivo je dobro slaganje ,ruéno® i ,raCunalno® proradunatih veli¢ina. Takoder je vidljivo da momenti u smjeru x (Mx),
koje smo zanemarili ipak postoje.
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Prikaz rezultata na numerickom modelu (i): Model sa slobodnim oslanjanjem na sve strane

Mx (KNm/m)

My (KNm/m)

12
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Prikaz rezultata na numeri¢kom modelu (ii): Model sa slobodnim oslanjanjem samo u smjeru y osi

Mx (KNm/m)

My (KNm/m)

13
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3.2 Dimenzioniranje pozicije 201

Beton: C 30/37; f«=30.0 MPa f, 2&2%220.0 MPa
Ye .
f
Armatura: B 5008; f,=500.0 MPa f :Lk:M:434.8 MPa
RERT:
Polje 1:
| -
| _Ast T
) 100 !
M,, =39.5kNm
e Ma B0
by -d2-f, 100-132-2.0
OGitano: £, =10.0% &,=25% &£=0203 ¢=0920
A, = My _ 390 7 p590m
g-d-fy 0920-13-43.5
Polje 2:
| s L
] 100 ]
My, =12.3kNm
My 20

by -d?f, 10013220
Ocitano: &, =100% &,=11% &=0099 C=0965

A My 1230
" C.dfy  0.965-13-435

=2.25cm?
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LeZaj:

Ast

13
1

100

[ S ———

M, =49.2kNm

oMy 4920

b -d?-f, 100-132.20

Ocitano: £ =10.0% €, =32% &=0.241 £=0.902

My 4920
*C-dfy  0.902-13-435

A =9.65cm?

3.3 Kontrola pukotina ploce pozicije 201

Mijerodavni momenti u plodi raunaju se za radnu kombinaciju optere¢enja (q=1.0-g+1.0-p).
Polje 1
M, =k-g-L% =0.080-7.80-6.4> = 25.6 kNm/m
M, =k-g-L% =0.080-1.00-6.4% = 3.3 kNm/m
Mgy =74 My +74-M, =1.0-25.6+1.0-3.3 =28.9kNm/m

Granicna vrijednost Sirine pukotine: w, = 0.3 mm (EC-2 - uobicajena sredina)
Proracunska vrijednost Sirine pukotine: (EC-2):
Wy :B'Srm “€sm
Armatura ploge donja zona: R-785 (As1=7.85 cmZ/m).
Skica armature u polju:

™
=| ©

As1=R-785 -

ry 3 Y 3

o

|
|
|
|
|
|
|
]
|
|
|
»
+

100

|
I
|
|
|
|
|
|
L
|
|
b
7

Prognozna Sirina pukotine:
Wy :B'Srm “Esm

[3=1.7 - odnos racunske i srednje Sirine pukotina

Proracun srednje deformacije armature:

2
% -9 |1 p..p,.[ O
8sm_E_SC Es {] B1 BZ (GSJ]

As1 = R-785=17.85 cm?m’
E,,, =32.0 GPa=32000.0 MPa - modul elasti¢nosti betona
E, =200.0 GPa =200000.0 MPa - modul elasticnosti armature
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oy =2 =20 625
32

X:ae|'As1' _1+ 1+ 2'b'd :6.25‘7.85' _1+ 1+2'100'13 :3.11cm
b oy -Ag, 100 6.25-7.85
5, = MZ* st 5077 3077
zAs [d—gj-As [13—'3)-7.85 cm
M, b-h?
ov=gn i Mamln 2 =03 (07 5 f=300WPa
fom=03-(F, * =0.3-(30.0/° =2.9MPa
2
M, =0.29- 19018 _ 1937 7 kNom = 12.38 kNm
oy = M;\f e oS 318 ~131.8MPa
ZAs [d—gj-As (13—'3)-7.85 om

3, =1.0 - Rebrasta armatura

B, =0.5 - Dugotrajno opterecenje

2 2
6 =38 1-B, B, | S | |2 3007 -1—1.0-0.5-(131'8j _ 3077 4908-139.10°
E 5. ) | 2000000 307.7) | 2000000

S S

Proraun srednjeg razmaka pukotina:

s, =50+0.25-k, -k, -2 [mm]

¢ =10 mm - Promjer najdeblje Sipke (R-785 => &10/10)
k, = 0.8 - Rebrasta armatura
k, =0.5 - Savijanje

A, 185
A 100-(25-3)

P, = =0.0105 - Djelotvorni koeficijent armiranja glavnom viaénom armaturom

5, =50+ 0.25-K, -k, % =50+ 0.25-0.8-05-— O _145.2mm
0.0105

Prognozna Sirina pukotine:
Wy =B+ €4, =1.7-0.00139-145.2=0.343m>w =0.3mm
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Pukotine ne zadovoljavaju, potrebno je povecati armaturu!
Armatura plo¢e donja zona: Q-785, s preklopom =50 cm

3,+P, 220+ 50

Ay =Aq =7.85- =9.63cm’
& 220
YA [ [ 2bd ) 625963 ( [ 21003 _,,0
b og-As ) 100 6.25-9.63
o, = M;d M i%o ~2530- N~ 253, 0MPa
2 As (d—gj-As (13—'3)-9.63 om

S

2 2
e, =5 1-pp, | S| (2230 14 10.05. (8318 |Z_2530 a6 109.10
E, G 200000.0 253.0) | 200000.0

Proracun srednjeg razmaka pukotina:

s, =50+0.25-k, -k, -2 [mm]

]
¢ =10 mm - Promjer najdeblje Sipke (R-785 = ©@10/10)
k,; =0.8 - Rebrasta armatura

k, =0.5 - Savijanje

A, 963

= =0.0128 - Djelotvomi koeficijent armiranja glavnom viaénom armaturom
Ager  100-(2.5-3)

pPr=

5, =50+0.25-k, -k, - =50+ 0.25-08- 0.5 — O —128 1mm
0.0128

.
Prognozna Sirina pukotine:
Wy =B+ €4y =1.7-0.00109-128.1=0.237m<wy =0.3mm

Pukotine zadovoljavaju!
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v

4. PRORACUN PLOCA POZICIJA 100

0z61

0v9

0v9

0v9

019

019

0L9

168

363
670
700
2100

169

670
700

670
700

VSO "

20,
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4.7 Proracun pozicije 101

Shema 4 Shema 1
[T~ A - A T i
| | \ 1
z ‘ MY w2 [ MY p1on-102 \ M¥ \
i \ Li | - ‘ Léu I N i | Lén |
4 | M | M™ | M* |
g9 g02 quiffffq‘
M101-104 M101-104
; Li=7.0
k! =0.0217
|, 64 Ky =0.0324 k), =0.0344
Y=~ -091~090= Shema4= Shema1=1
L 7.0 ki =—0.0598 k} =0.0507
k) =—0.0798

M2 =K? -g-12 = 0.0217-6.80-7.0° = 7.2 kNmy/m

M4 = k! -q/2-L2 =0.0217-4.00/2-7.02 = 2.1 kNm/m

M2, =K' -q/2-12 = 0.0344-4.00/2-7.0° = 3.4 kNy/m
Mg = Vg M 474 - (M4 + M2, )= 1.35-7.2+41.50-(2.1+ 3.4) =18.0 kNmy/m
M =7 M+ - (M~ )=1.35.7.2+1.50 - (2.1-3.4) = 7.8 KNm/m

My* =k} -g-L5 =0.0324-6.80-6.4° =9.0 kNm/m
MY% =k{ -q/2-L3 =0.0324-4.00/2-6.4° = 2.7 kKNm/m

MZL =K. -q/2-L% = 0.0507 - 4.00/2-6.4% = 4.2 kNm/m
MY e = Vg - MJ* 7 - (MY5 + MY, ) =1.35-9.04+1.50- (2.7 +4.2) = 22.5 kNm/m

Mo = Tg -y +7 - (M)3 —MY5 ) =1.35-9.0+1.50-(2.7-4.2) =9.9 kNm/m

M™% =k - g-L% = —0.0598-6.80-7.0* = —19.9 kNm/m
M™% =k - q-L% = —0.0598-4.00-7.0° = —11.7 kNm/m
M 1% =y MYy M =1.35-(=19.9)+1.50- (—11.7) = —44.4 KNm/m

MY =kb - g- L% =—0.07986.80 - 6.4° = —22.2 kNm/m
M =k - q-L% =—0.0798-4.00-6.4> = —13.1kNm/m
M "™ =y, MY 4y M =1.35- (~22.2)+1.50- (—13.1) = —49.6 KNm/m
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4.8 Proracun pozicije 102

Shema 3 Shema 1
> . /s
— -
y v.3 ‘ .1 ‘
| ool M pioz10n o201 M p1or-102 \ M> \
e B P B O
B M* - M + ‘ M ‘
9.9 — | |
I 4 992 / 92
) Li=7.0 5
k} =0.0274 1
| 6.4 3 k, =0.0344
L=""=-091~090= Shema3= ky =0.0270 Shema 1= :
l, 7.0 ky =0.0507
ki =-0.0644

M:2 k2 -g-12 = 0.0274-6.80-7.0? = 9.1kNm/m

M55 =k2-q/2-L2 = 0.0274 - 4.00/2-7.0° = 2.7 KNm/m

M2}, =K. -q/2-L% = 0.0344-4.00/2-7.0° = 3.4 KNm/m
Maamax =Yg -Mg” + 74 '(M;fz +M§'/12)=1.35-9.1 +1.50-(2.7+3.4)=21.4 kNm/m
Mgy = g M+ 7 - (M3 ~ M2 ) =1.35-9.1+1.50- (2.7 - 3.4) = 1.2 kNm/m

M»® =k3 -g-L% =0.0270-6.80-6.4° = 7.5 kNm/m

M?% =k3-q/2-L% =0.0270-4.00/2-6.4> = 2.2 kNm/m

M7, =K} -q/2-L% =0.0507 -4.00/2-6.4> = 4.2 kNm/m
Mgd,max

MY in = 7q -My° +7, - (M} —MY;) =1.35-7.5+1.50- (2.2~ 4.2) = 7.1 kNm/m

=Yg M2 +yq - (My5 + MY, ) =1.85-7.5+1.50-(2.2+ 4.2) =19.7 kNm/m

M = k3 -g- L5 = —0.0644-6.80-7.0° = —21.5 KNm/m
M =K% -q- L5 = —0.0644-4.00-7.0° = —12.6 kNm/m
M =y - MYZTO sy M0 =135 (= 21.5)+1.50- (—12.6) = —47.9 kNm/m
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4.9 Proracun pozicije 103

p103-101 Shema 3 103101 Shema 1
< 7@2%%%% 7W
T T T I
\ \ \ \ \ \
S W 6 awe 6w
G e R [ S N AR
- \ M \ \ M= \ - ]l M= \
9. | a2 | | 2 |
A ‘ ‘ ’ | = -
% %?M103-101 7 {M103-101 %
5 Li=7.0 ,
k$ =0.0335 1
70 ; k, =0.0500
L =-"=1.0941~110= Shema3= ky =0.0151 Shemal=1
, 04 ky =0.0353
ké =—-0.0741

M2® =k?-g-12 = 0.0151-6.80- 7.0 = 5.0 kNm/m

M3 =k -q/2-L2 = 0.0151-4.00/2-7.02 = 1.5 KNm/m

M% =K' -q/2-1% = 0.0353-4.00/2-7.07 = 3.5 kNm/m

M mar =V M3 +7, -(M:fz +M§'/12):1.35- 5.0+1.50-(1.5+3.5)=14.3kNm/m

My = ¥ - M 7 - (M5 ~M2 ) =1.35-5.0+1.50- (15— 3.5) = 3.8 KNy/m

My?® =k; -g-L5 =0.0335-6.80-6.4° =9.3 kNm/m
M’5 =k2 -q/2-L3 =0.0335-4.00/2-6.47 = 2.7 kNm/m
MY, =K} -q/2-L5 =0.0500-4.00/2-6.4> = 4.2 kNm/m

MY e = Vg - ME2 47 - (M2 + My, ) =1.35-9.3+1.50- (2.7 + 4.1) = 22.8 kNm/m

MY in = 7 -My® 7, - (M43 —M2, ) =1.35.9.3+1.50-(2.7-4.1) =10.5 kNm/m

MIZ 1" =K - g-L% =—0.0741-6.80-6.4> = —20.6 kNm/m
M =k -q- L =—0.0741-4.00-6.4% = —12.1kNm/m
M =y My M =135 (-206) +1.80-(+12.) =46 0 kN
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410 Proraéun pozicije 104

}M 104-101 Shema 5 104101 Shema 1
Y VV/W
A( T
— - — — 1

|
| | | |
<« | a M 4 | kys o My’3 " | ky,1 My’1 |
‘,‘,: | 1 é_ym 05 ‘ Tk: DS ym 05 ‘ Tkj L1 ‘
s W | w | Wt
} H B } .92 hl e
> 7 7)
v 104101 104101
, Li=7.0 )
k® =0.0287
l, 7.0 k} =0.0158 k! =0.0500
Y= -10941~1.10= Shema5= Shemat=1{
| 64 ki =—0.0676 k; =0.0353
k) =—0.0467

My® =k -g-15 =0.0158-6.80-7.0? =5.3kNm/m

M5 =k -q/2-L% = 0.0158-4.00/2-7.07 =1.5 KNm/m

My =k -q/2-L% = 0.0353-4.00/2-7.0° = 3.5 kNm/m
M = g -ME® 4y - (M5 + MY, ) =1.35-5.3+1.50- 1.5+ 3.5) =14.7 kNm/m
M =7 M2y (V25 — M2, )=1.35.5.3+1.50- (1.5 3.5) = 4. 2 kNm/m

M)® =kZ -g-L3 =0.0287-6.80-6.4° =8.0 kNm/m
M5 =kS -q/2-15 =0.0287-4.00/2-6.4* = 2.4 kNm/m

MY, =k -q/2-15 = 0.0500-4.00/2-6.4* = 4.2 kNm/m
MY e = Vg - MJ2 + 7 - (M2 + My, ) =1.35-8.0+1.50- (2.4 + 4.1) = 20.6 kNm/m
Mo = Tg -y +7, - (M} —M;) =1.35-8.0+1.50-(2.4-4.1) =8.3 kNm/m

M =k2 . g- L% = —0.06766.80-6.4> = —18.8 kNm/m
M=K - q-L% =—-0.0598-4.00-6.47 = —11.1kNm/m
Mg =y My M =1.35-(~18.8) +1.50 - (—11.1) = —42.0 kNm/m

M%<k} - g-L} =—0.0467-6.80-7.0° =—15.6 KNm/m
M =Kk’ -q-L5 =—0.0467-4.00-7.0° =—-9.2 kNm/m
M =y, -MP*® 4y M1 =1.35-(~15.6)+1.50- (— 9.2) = —34.9 KNm/m
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411 Proraéun pozicije 106 - Stubiste

9. q
NERRRERENNNRRRRENENNRRRRRNNNRNARRRRENRNRD

Lst=5.31m

|
|
|
|
|
|
|
|
ra
|
|
|

|
\
\
I
\
\
\
\
\
\
!
! Ml
!

\
|
|
T
|
|
|
|
E B
|
|
|
|
|

I

[| 169 363 168 ] \L/
531

Mp

A:\

A g=6.96kN/m

} q=4.00kN/m

|

| |
7‘ T r ‘7

oy U uh
3‘0, 670 3‘Q

700

. 2 . 2
M, = 9L Z 89093y oy
Y 1
. 2 . 2
M, = qtft _ 40531 g fikNmy/m
Mgy =74 -Myp 74 -Mqp =1.35-14.0+1.50-8.1= 31.1kNm/m
g-l2 6.96-531
My, = I st 20 o4 5 kNm/m
778
. 2 . 2
My, =35 Z 20531 gy ey
"8

My =¥ -My, +7¢ -Mq, =1.35-24.5+1.50-14.1=54.2 kNm/m

q

412 Proraéun pozicije 105 - Plo¢a uz stubiste

PloCa je vrlo kratka. Na njoj se realizira moment upetosti s obje strane. Proradun nije potreban. Armirati u
kontinuitetu s plo€ama 104 i stubiStem 106.
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413 Prikaz dobivenih rezultata na ploéama pozicija 100

Konaéne momente na leZajevima dobivamo na nacin da uprosje¢imo momente s lijeve i desne strane.

(44.4+479)
2

itd.

46.2kNm/m...

214

18.0
49.6

42.0

20.6

225

19.7

str. 24
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414 Dimenzioniranje plo¢a pozicija 100

f,,  30.0

Beton: C 30/37; fx=30.0 MPa f, =-% = ﬁ =20.0MPa
Ye :
f
Armatura: B 500B; f;=500.0 MPa fyd =k _ 510—(1)50 =434.8MPa
Vs .

Ploca 101 — polje

. As1.

100

|
|
t
|
|
|
|
|
L
|
|
»
L

My =22.5kNm/m
M., 2250

L = 0.067
b-d®-f, 100-132-2.0

Mg

Oitano: ., =10.0% &, =16% ¢ =0.949

A, = My _ 2250 =4.19cm?/m
g-d-fy 0.949-13-435
Ploca 102 — polje
| 2o
| s
! 100 !
M., =21.40 kNm/m
iy = Mo 2140 oo

b-d®-f, 100-132.2.0
Ocitano: &, =10.0% &, =1.6% C=0949

Mg 2140
" Cdfy  0.949-13.435

A =3.98cm?/m
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Ploca 103 — polje

13

| )
! 100 !
M, =22.80 KNm/m
pyo M 280 o
b-d?-f, 100-13%.2.0
Otitano: &,,=10.0% &, =16% {=0.950
A, = My 2280 =4.24cm?/m
g-d-fy 0.950-13-43.5
Ploca 104 - polje
| o
) 100 !
M, =20.60 kNm/m
pye M 2060
b-d?-f, 100-132.2.0
Otitano: &,,=10.0% &, =15% {=0.953
A, = My 2060 =3.82cm?/m
g-d-fy 0.953-13-43.5
Lezaj 101 - 102
i " ast ol
! 100 !
M, =46.20 kNm/m
=t 4020 a8
b-d?-f, 100-13%-2.0
Otitano: £, =10.0% &, =3.0% ¢=0.907
A, = 4620 =9.01cm?/m

¢ df, 0907-13.435
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LeZaj 101 - 103

Ast

13
1

100

[ S ———

M, = 47.80 kNm/m
My 4780

- - = 0.141
Mt = o -1, 100-132-2.0
Ocitano: &, =100% &, =31% C=0.904
A, = My 4780 =9.35cm?/m
C-d-f, 090413-435
Lezaj 101 - 104
i " ast ol
] 100 ‘
M., = 45.80 KNm/m
oMy 4580 36

“b.d?f, 10013220
Ocitano: &, =100% &,=29% =0.910
M., 4580

A, = = =8.90cm?/m
¢-d-fy 0910-13-43.5
415 Dimenzioniranje stubista
Polje
| s e
! 100 '
M, =31.1kNm/m
M, 3110
= = =0.092
Mot = d?.f,  100-132-2.0
OGitano: &, =100% &, =2.1% {=0.934
A, =M 3110 =5.88cm?/m

¢ df, 0934.13.435
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LeZaj stubiste — 105

Sveuciliste u Splitu, Gradevinsko-arhitektonski fakultet
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~ N Il Il I
o -t F
[72)

str. 28

PovrSina A,
[cm?/m']
8.92
9.28
9.63
9.99
10.35

Preklop
(cm)
30
40
50
60
70

Mreza

R/Q- 785
R/Q- 785
R/Q- 785
R/Q- 785
R/Q- 785

Tablica stvarne povrSine mreze R/Q-785 za razli¢ite Sirine preklopa:
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5. PRORACUN KONTINUIRANOG NOSACA POZICIJA 200

5.1 Skica sust

ava

** = = == = # ********** *:E = = = === :*# - oj:
[ 70 »
1IN | [ el
1 N | | e L
i N i P 1
Il N | | / I1
I \ 7 I
i AN ! ! s i ol o
e e T —— T~ < = TS
I / N 1
1 d [ \ AN il
w7 \ 4 \ N
11 s | | \ 111
‘\‘ e ‘ | AN “\

i, NIl

- —@E=========s==o== W=s==s=oo=oooooo=s WC==s==s==ososoomc n
1N | | s
1N | | P
| AN | i) | 7 |
| \\ | | // |
\ AN | \ . | oo g
‘ <: /}777777777‘7777777777777777777 777777777 {\ E> ‘ E g %

/s N
| e | | N |
| e | g | N |
N | | AN
| // | | \\ | )

@ *F\}:E s = == = *:E o == == EIE = = = === :j% - 8;
HERN ! ! S
i \ [ | / i
N AN i 7 N
i N ‘ ‘ , 1
! AN \ | d !

i <& P S L A = i 28
I L | | AN h!
i . | | AN i
| L ‘ 4 ‘ N N
I s N [l
m 7 [ | N
I, NIN
@ *# = = == = # ********** #E = = = === :*# - o;
o
| | | |
30,, 670 30, 670 30, , 670 30, ,
700 700 700
2100
91,200+ 9n,200
T,
0 1 1 0
Ls=7.00m Ls=7.00m Ls=7.00m
Na—"
M
Mp1 P2 Mp1
\ V1_| \ V1-d \Vo.l
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5.2 Analiza optereéenja

Stalno opterecenje:
Opterecenje od ploce:  g,,00 = Gz00 -L, = 7.80-6.40 = 49.92 kN/m'

Opterecenje od grede: g, 500 = by, -hg, -7, =0.30-0.44-25.0 =3.30 kN/m’

I

Ukupno opterecenje na nosacu: Un200 = Gpi200 + Tgr.200 = 49.92+3.30 =53.22 kN/m’

Korisno opterecéenje:

Opterecenje od ploce: g 560 = Gaop -L, =1.00-6.40 = 6.40 kN/m’

Ukupno opterecenje na nosacu: o200 = o200 = 6-4 KN/m’
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5.3 Proracun nosaca
Momenti:

My =k, --L% =0.080-53.22-7.0° = 208.6 kNm
M,y =k -q-L5 =0.080-6.40-7.0° = 25.1kNm
Mqgp1 =7 ‘Mggr +74 -Mgpr =1.35-208.6+1.50- 25.1=319.3kNm
My, =y, -9-L15 =0.025-53.22-7.0? =65.2kNm
M, o2 =Koz -q-L5 =0.025-6.40-7.0° =7.9kNm
Mqgp1 =g ‘Mgpz + 74 My pp =1.35-65.2+1.50-7.9=100.0kNm
My, =k, -g-L5 =-0.100-53.22-7.0° =—260.8 KNm
My, =k -q-L5 =-0.100-6.40-7.0? = -31.4 KNm
Mgy =74 ‘Mg +74 ‘M, =1.35-(~260.8)+1.50- (—31.4)=399.2kNm

Poprecne sile:

V,o =KoL, =0.400-53.22-7.0 =149.0 kN
V,o.g =KoL, =0.400-6.40-7.0 =17.9 kN

Vagog =g Voug +7q Vaog =1.35-149.0+1.50-17.9 = 228.0 kN

V,,, =k, -g-L, =-0.600-53.22-7.0 = -223.5 kN
V., =k, -q-L, =-0.600-6.40-7.0 = —26.9 kN
Vogr: = Vg - Vaus +7¥q - Var, =1.35-(-223.5)+1.50-(-26.9) = -342.1 kN
V,1 4 =Ky 4-g-L, =0.500-53.22-7.0 =186.3 kN
V,1 4 =Ky q-G-L, =0.500-6.40-7.0 = 22.4 kN
Vogra =¥y Vora +7q Vara =1.35-186.3+1.50-22.4 = 285.1 kN
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5.4 Dimenzioniranje nosaca na moment savijanja

Beton: C 30/37; fx«=30.0 MPa f, = T % =20.0MPa
Te .
f
Armatura: B 5008; f,=500.0 MPa f w000 434.8 MPa
v, 115
Polje p1:
Utjecajna Sirina: by =b0+% <e = by=30+ 0.85-700 149 cm < 640 cm

M, =319.3kNm

My 31930 oo

Ty odif, 149.552.20

Mg

Oitano: &, =10.0% &, =1.1% &=0.099 ¢ =0.965

x=§-d=0.099-55=54cm<h,
Mg, 31930

Ay = = =13.83 cm?
g-d-f, 0.965-55-43.5
Odabrano 4022 (As=15.21 cm?)
Polje p2:
Utjecajna Sirina: by =b0+|i <e = bg=30 +M =128 cm <640 cm
5 5

30,
M, =100.0 kNm
o M 10000 0

by -d°-f, 128-55-20
Oéitano: &, =10.0% &, =0.6% &=0.057 C=0.981

x=&-d=0057-55=3.1cm<h,
M, 10000

"= = =4.26 cm?
g-d-f, 098155435

A
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Odabrano 2022 (As=7.60 cm?)

M., = 399.2 kNm
_ My 39920
b, -d*-f, 30-55%.2.0

e =0.220

Ocitano: £, =10.0% £, =35% Gy =0892 gy =0.159
MRd,lIm = Msd,lim . bW . d2 . de = 0.159 . 30 . 552 . 2.0 = 288.6 kNm
Mggjim <My - dvostruko armiranje

Mgdjim (Msd - MRd,Iim) _ 28860 (39920 — 28860) =13.52+5.09 =18.61cm?

A, = _
TG df,  (d-d,)f, 0.892-55-435  (55-5)-435

Odabrano 5022 (As=19.01 cm?)

(Mg ~Meg;) (39920 28860)

A, = = =5.09 cm’
7 (d-dy)f,  (55-5)-435 o

Odabrano 2022 (As=7.60 cm?)
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5.5 Dimenzioniranje nosaca na poprec¢nu silu

LeZaj 0
C 30/37
tre=0.34 MPa [ T T T T 7
\ |
L ‘ I}
di=5cm ; ; ©
| 38
Veg =228.0 kN 1 |
L [ N

Vg = Trg K+ (1.2+40-p,)+0.15-0,, |-b,, -d
b, =30 cm; d=55 cm
k=16-d=1.6-0.55=1.05

A .
b =D _ 4022 +2¢22 _ 22.81 ~ 0013 =1.3%
A 30-60 1800

c

N
Cgp = ASd =0.0

c

Vg =|0.034-1.05-(1.2+40-0.013)+0.15-0.0 |- 30-55

Vo =101.32 kN< V,,

V= 0.7—f°—k= 0.7—£ =0.55>05
200 200

Vig, =0.5-v-f b, -z=0.5-0.55-2.0-30-0.9-55 = 816.8 kN >V,

Potrebna raéunska popre¢na armatura!

Vg N 3421 042
Vi@, 816.8
0.6-d=0.6-55=33cm
Sumax < ; 8, =30cm
: 30cm
Asw,min = P .:.]W .bw = 0.001 123030 =0.495 sz

Odabrane minimalne spone: @10/30 (As=0.79 cm?)
_m-Ag, fgZ 2.079-435-(0.9-55)

Vi =113.4kN
S, 30
Vig = Vg + Vrg1 =101.3+113.4 =214.7kN
Na mjestu maksimalne popreéne sile:
m-A,, f.Z2 2. . .(0.9.
o <M AsifugZ_2:079-435 (0.9-85) _ 26.85 ¢

T (Vg —Vey)  (228.0-101.3)
Postaviti spone @10/25 (As,=0.79 cm?)

Osnove betonskih konstrukcija — Interna skripta str. 34



Sveuciliste u Splitu, Gradevinsko-arhitektonski fakultet Katedra za betonske konstrukcife i mostove

LeZaj 1
C 30/37
Tre=0.34 MPa r— T 1
\ |
L ‘ |
Vsa =342.1 kN ; ; ©
| 133
Ns¢=0.0 kN | |
L B |
30

Vgt =| Tag K (1.2+40-p)+0.15-5,, |-b, -d
b, =30 cm; d=55 cm
k=1.6-d=1.6-0.55=1.05
A,  2022+5¢22 26.61
P A, T 3060 1800

Cc

NS
Ggp = Ad

c

Vg =[0.034-1.05-(1.2+40-0.015) +0.15-0.0-30-55

Vqq, =106.03 kN <V,

fo =0.7 _30 0.55>20.5
200 200

Vey, =0.5-v-f,-b,-z2=0.5-0.55-2.0-30-0.9-55 = 816.8 kN> V,,

=0.015=1.5%

=0.0

v=0.7-

w

Potrebna raéunska popre¢na armatural

Vag 342149
Vay,  816.8
0.6-d=0.6-55=33cm
Swmax < ;o Sy =30cm
: 30cm
Ay = Prmin * Sw - Dw _ 0.0011-30-30 0,495 o
' m

Odabrane minimalne spone: @10/30 (As,=0.79 cm2),
Vg = Vg + Vryr =106.0+113.4 =219.4 kN

Na mjestu maksimalne popreéne sile:

¢ <M As fugz_2:079-435-(0.9-55)

< _ _14.41
VS T Wy —Vey) | (3421-106.09) om

Postaviti spone @10/12.5 (Asw=0.79 cm?)

Tablica nosivosti na poprecne sile za razli¢ite razmake postavljanja spona:

Povrdina A Nosivost betona Nosivost spona Ukupna nosivost
Spone " Vit Vi Viras = Vrat + Vg
[cm?] [kN] [kN] [kN]
@10 /30 0.79 101.30 112.74 214.04
@10 /20 0.79 101.30 169.12 270.42
@10 /15 0.79 101.30 22549 326.79
@10 /125 0.79 101.30 270.59 371.89

Osnove betonskih konstrukcija — Interna skripta str. 35



Katedra za betonske konstrukcife i mostove

670
700

9n,100: An,100

7.00m

|.1=

M

Mp1
\
1d Vo

\

str. 36

Sveuciliste u Splitu, Gradevinsko-arhitektonski fakultet

v

v

6. PRORACUN KONTINUIRANOG NOSACA POZICIJA 100

6.1 Skica sustava

363
670
700
2100

670
700

30,

7.00m

L1=

Mp2

-d

7.00m

L1=

Mp1
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6.2 Analiza optereéenja

Stalno opterecenje:

Opterecenje od ploce:  g,100max = G100 L?z =6.80 -6'—;0 =21.76 kN/m’
320 2 3 2 3
N - L 0="-=046k=(1-2-a+0a’)=(1-2-0.46" +0.46°) = 0.674
Zamijenjujuce opterecenje od ploce: 700

Op1100.2am = K Gpizoomax = 0-674-21.76 =14.67 kN/m'

Opterecenje od zida prema stubista: g,4,, =4, -h, 7,4 #0.20-3.6-18.0 =12.96 kN/m'

AN / | AN /
AN / ‘ AN /
N s I N /
T 1 =<
é” // \\
- / N
1y B ! 4 h
\’L s ‘\ // \\
[ / N
| / AN
‘/ AN
(2 N
RN
‘ n BEREEEEEEEN
Ll Ll
il 1 NERREREEEEE
L ! BEREEEEEEEN
320 I BEEEREEEEEN
>’L [ A T Y
I | |
7 I \
il |
[l

Opterecenje od grede: g, 109 = by -, =74 =0.30-0.44-25.0 = 3.30 kN/m'

I

Ukupno opterecenje na nosacu 1. polje: On1001 = 2" Gpi100.2am + Ogra00 = 2-14.67+3.30 = 32.64 kN/m'

Ukupno opterecenje na nosacu 2. polje:
On1002 = L Goi100.2am + Gziazoo + Tgraoo = 1-14.67 +12.96 +3.30 = 30.93 kN/m’

Korisno opterecéenje:

Opterecenje od ploce: 0100 max = 100 L?? =4.00 % =12.80 kN/m'’
k=0.674

Zamjenjujuce opterecenije od ploce: ,
JnILCE P T CeIe O PIOCe: o =K Gy sanmee = 0.674-12.80 =8.63kN/m

Ukupno opterecenje na nosacu 1. polje: 1001 = 2 Qi 100.2am = 2-8.63 =17.26 KN/m'
Ukupno optere¢enje na nosacu 2. polje: Qo002 = 10100 zam = 1-8.63 = 8.63 kN /m’

NAPOMENA: Vidlivo je da je opterecenje na nosacu srednjeg polja nesto manje. Da bi pojednostavnili
proracun, usvojit cemo isto opterecenje u svim poljima.
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6.3 Proracun nosaca

9n,100
A AT AT AT ARSI
0 1 1 0
L,=7.00m L,=7.00m L,=7.00m
MQM\/MQM
d M v
Mg,pt 9v2 Mg,pt
V04 Vg 1-d V1
Vg1 \/91-6\\/90.
n,100 Gn,100
R [T
0 1 1 0
Mq,pZ,min
Mq,p1,max Mq,p1,max
Vq,O-d,max
Vgt-,max \
n,100
T
0 1 1 0
Mq,pZ,max
n,100
AR TAR TN
0 1 1 0
/Mq,H,min
Vq,1-d,max
Vq,1-d,max
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Momenti:

Mgyt =Ky -9-L5 =0.080-32.64-7.0° =127.9kNm

My p1max = Koimax -0 -L5 =0.101:17.26-7.0* = 85.4 kNm

My p1min = Kytmin -0 L5 = —0.025-17.26-7.0° = —21.1kNm
=1.35-127.9+1.50-85.4 = 300.8 kNm
aptmin =1.35-127.9+1.50- (= 21.1)=141.0kNm
Mg =Kyp -g-L% =0.025-32.64-7.0° = 40.0 kNm

=k, -q-12=0.075-17.26-7.0° =63.4 kNm
=Kypmax QL5 =—0.050-17.26-7.0° = —42.3kNm

Mqgpzmax =Yg Mgpa + V4 “Mqpzmax =1.35-40.0+1.50-63.4 = 149.1kNm
Mqgpamin =Yg “Mgpa +Yq “Mqpamin =1.35-40.0+1.50- (—42.3) = —9.5kNm
Mg, =k -g-L5 =-0.100-32.64-7.0° = -159.9 kNm
Myjma =k -q-L5 =0.017:17.26-7.0° =14.4 KNm
Mgjmin =k -q-L5 =—0.117-17.26 - 7.0° = —99.0 KNm

=1.35-(—159.9)+1.50-14.4 = —194.3kNm
=1.35-(—159.9)+1.50 - (— 99.0) = —364.4 kNm

=Yg Mg,p1 + Yq- Mq,p1,max

Msd,p1,max
M =Yg - Mgp1 +74°M

sd,p1,min

=

q,p2,max p2,max

M

q,p2,min

Msd,l,max =Yg 'Mg,l +Yq ‘M

q)max

Iv'sd,l,min =Yg 'Mg,l +Yq ‘M

q,/;min

Popreéne sile:
Vyo-a =Kog-9-L;=0.400-3264-7.0=91.4kN
V, 0-dmax = Ko_gmax 9-Ly =0.450-17.26-7.0 = 54.4 kN

q
Vy0-amin =Ko_gmn 4Ly =—0.050-17.26-7.0 =—6.0kN
Vego-gmae =Yg Vaoa + Vg - Voo-gmae =1-35-91.4 +1.50-54.4 = 205.0kN
Veso-gmin =g " Voo-o + Yq Vao_amn =1-35-91.4+1.50-(~6.0)=114.4 kN
V1 =k -g-L,=—0.600-32.64-7.0=—137.1kN
ictmax =Kimay -0-L; =0.017-17.26-7.0=2.1kN
oictmin =Kt -0 -Ly =—0.617-17.26-7.0 =74 5kN
Vg imax =g *Vgrt +¥q - Vory =1.35-(=137.1)+1.50- 2.1=—181.9 kN
Vg imin =Yg Vo + Vg - Vgry =1.35+(=137.1)+1.50 - (- 74.5) = —296.8 kN
Vy1g =Kig-9-L;=0.500-32.64-7.0=114.2kN
Vyramax =Ki_gmax -4-L;y =0.583-17.26-7.0 =704 kN
Vy t-gmin = Ki_amin -0 -L; =—0.083-17.26-7.0=—~10.0kN
Vs rgmar =Yg Vot + Vg Voramax =1.35-114.2+1.50-70.4 = 259.8 kN

Vg ramn =g Vora + Vg Vorgmn =1.35-114.2+1.50-(=10.0)=139.2kN

< <
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Anvelopa momenata i poprecnih sila na nosacu:

On100  9n100
T R RTIRN OO
0 1 1 0]

L1=7.00m L1=7.00m L=7.00m ;
x=045L, I x=045L; |
Mg [KNm]

% ‘

| 5008
Vsd[kN]
0
WA\
1392 1144
1819 2050
-259.8 |
-296.8
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6.4 Dimenzioniranje nosaca na moment savijanja

Beton: C 30/37; fx«=30.0 MPa f, = fo % =20.0MPa
Ve :
f
Armatura: B 5008; f,=500.0 MPa f, = b 5000 _ 434.8 MPa
v, 115
Polje p1:
Utjecajna Sirina: by =b0+% <e = Dby=30+ 0.85-700 149 cm <640 cm

r— . Tl 149,

30,
M, =300.8 kNm
o Mg 30080 o

by d?f, 149-552-2.0
Ocitano: &, =100% &,=10% &£=0.091 C=0968

x=£-d=0.091-55=5.0cm<h,
My 30080

A, = = =12.99 cm?
g-d-f, 0.968-55-43.5

Odabrano 4922 (As=15.21 cm?)
Polje p2 - pozitivni moment:
Utjecajna Sirina: b =b0+|i <e = by=30 +M =128 cm <640 cm

5 5
e B I 7 R
30,
My =149.1kNm
", = My 14910 0,019

by -d?-f, 128-55%.2.0
Otitano: e, =10.0% &, =0.7% &=0065 £=0977

x=5-d=0.065-55=36cm<h,
A My 14910
" ¢.df, 0.977-55-435

=6.38 cm’

Odabrano 2022 (As=7.60 cm?)
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Polje p2 — neqativni moment:

M, =—9.5kNm
My %0
b, -d*-f, 30-55%.2.0

005

Hgg

Oitano: &, =10.0% &, =04% =0988

M, 950

A, = = =0.40 cm?
¢-d-f, 0.988-55-43.5

0.1

Agimin =0.1%-A, =—30-60=1.80 cm’
100

s1,min

Odabrano 2022 (As=7.60 cm?)

LeZaj 1:
Mg, =363.4 kNm
My 36340

0 O _0.220
b, -d?-f, 30-552-2.0

Heg =

Ocitano: €5, =100% &, =35% {;,, =0.892 pg;, =0.159
MRd,lIm = Msd,lim . bW . d2 . de = 0.159 . 30 . 552 . 2.0 = 288.6 kNm
Mggjim <My - dvostruko armiranje

Magin Moy —Megyn) 28860 (36340-28860)

Gy = = + =13.52+3.44 =16.96 cm’
Cim-d-fy  (d—dy)-f,  0.892:55-435  (55-5)-435

Odabrano 5222 (As=19.01 cm?)
(Mg ~Mggy) (36340 28860)

A, = =3.44 cm?
# (d-d,)f,  (65-5)-435 e

Odabrano 2022 (As=7.60 cm?)
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6.5 Dimenzioniranje nosaca na poprec¢nu silu

LeZaj 0
C 30/37
Tre=0.34 MPa [ T T T T 7
\ |
L ‘ I}
Vsq =205.0 kN ; ; ©
| 39
Ns¢=0.0 kN 1 |
L I ]
30

Vg = Trg K+ (1.2+40-p,)+0.15-0,, |-b,, -d
b, =30 cm; d=55 cm
k=16-d=1.6-0.55=1.05

A .
o =D _ 4022 +2¢22 _ 22.81 — 0013 =1.3%
A 30-60 1800

c

N
Cpp = ASd =0.0

c

Vg =[0.034-1.05-(1.2+40-0.013)+0.15-0.0 |-30-55

Ve =101.3 kN <V,

V= 0.7—f°—k= 0.7—ﬂ =0.55>05
200 200

Vig, =0.5-v-f, b, -z=0.5-0.55-2.0-30-0.9-55 = 816.8 kN >V,

Potrebna raéunska popre¢na armatura!
Ve 2280

~——=0.28
Vegy 8168
0.6-d=0.6-60=36cm
S max < ; s, =30cm
: 30 cm
Asw,min = P .;W ‘ bw = 0.001 1230 30 =0.495 sz

Odabrane minimalne spone: @10/30 (As=0.79 cm?)
~m-Ag, fuaZ 2-0.79-435-(0.9-55)

Vi =113.4kN
Sy 30

Vg = Vg + Vogr =113.4+101.3=214.7kN

VRd szd

Osnove betonskih konstrukcija — Interna skripta str. 43



Sveuciliste u Splitu, Gradevinsko-arhitektonski fakultet

Katedra za betonske konstrukcife i mostove

LeZaj 1
C 30/37
Ttre=0.34 MPa r— T N
\ |
| ‘ |
Vag =296.8 kN ; e
| B
N5d=0.0 kN | |
L O J
30

ch =

v=0

A, 202245022 26.61
P=A 30.60 1800

Veg, =0.5-v-f,-b

Vgt =| Tag K (1.2+40-p)+0.15-5,, |-b, -d
b, =30 cm; d=55 cm
k=1.

6-d=1.6-0.55=1.05

Cc

Nsd
A

c

=0.0

=0.0015=0.15%

Vqq, =106.03 kN <V,
f
7-—a _07-3% _os5205
200 200

w

Potrebna raéunska popre¢na armatural

Na mjestu maksimalne popreéne sile:
m-Ag, foe:2  2:0.79-43.5-(0.9-55)

Vg 321449
Ve, 816.8
0.6-d=0.6-60=36cm
Sy max = ; s, =30cm
: 30cm
A, = Prin * S -y _ 0.0011-30-30 _ 0.495 o
’ m

=17.83¢cm

S, <

\%

w—Veq)  (296.8-106.03)

Postaviti spone @10/15 (Asv=0.79 cm?)

Vg =[0.034-1.05-(1.2+40-0.015) +0.15-0.0-30-55

-2z=0.5-0.55-2.0-30-0.9-55=816.8 kN >V,

Odabrane minimalne spone: @10/30 (As,=0.79 cm?), Vg, =219.07kN

Tablica nosivosti na poprecne sile za razli¢ite razmake postavljanja spona:

Povrdina A Nosivost betona Nosivost spona Ukupna nosivost
Spone > Vrat Vi Vras = Veat + Vg
[cm?] [kN] [kN] [kN]
@10 /30 0.79 101.30 112.74 214.04
@10 / 25 0.79 101.30 135.29 236.59
@10 /20 0.79 101.30 169.12 270.42
@10 /15 0.79 101.30 225.49 326.79
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6.6 Kontrola pukotina u 1. polju

Sirinu pukotina kontroliramo za nefaktorizirano optereéenje i bez utjecaja puzanja.

| | |
a 1° 1
A I 2 I I I
i ' : ' 3 1
| L1=7.00m H L{=7.00m i L;=7.00m |
! ‘ /53634 ‘ /\3634 | !
3 222 : : 3
. Mgy [kNm | 1 |
} sd [ ] @22 i i }
022 | 943 /f\\194.3 1
022 | 9.
022
@22 | \/ | | \&/ !
l 1416 : : 491 : ‘ 141.0 ]
@22 | | | !
022 | L | | |
L 300.8 | L 300.8 i
Presjek A-A Presjek B-B Presjek C-C
| \‘ ””” | | \‘ ””” | | \‘ ””” |
L | | L | | L | I
! ) 2022 o 3 sooo 5022 3 — 202, ©
1 | 1 ‘ | S — I
' I ' I ' ' I '
o] 2014 <3 el 2214 < 3 el 2014 < 3
| < | <t ! <
| | |
210 oo | 40522 210 - J| 2022 210 . J| 2022
| | |

Mg =k g-L5 =0.080-32.64-7.0° =127.9 kNm
M =Ky max -0-L3 =0.101-17.26-7.0° = 85.4 KNm
M =1.0-127.9+1.0-85.4 = 213.3kNm

q,p1,max

sdptmax — Yg" Iv'g,p1 +Yq- Mq,p1,max

Prognozna Sirina pukotine:
Wy :B'Srm “€sm

[3=1.7 - odnos racunske i srednje Sirine pukotina

ProraCun srednje deformacije armature:

2
esm=§—:-c=§—:-{1—ﬁ1-ﬁz-(‘;ﬂ ]

As1 =422 = 15.21 cm?
E.. =32.0 GPa =32000.0 MPa - modul elasticnosti betona

E, =200.0 GPa =200000.0 MPa - modul elasticnosti armature

_E

200
O = E =

=——=06.25
32

S

cm
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_aAs [, 2bd | 8251521 ( [ 23055 | ..o
b o 30 6.25-15.21
5, = Mz\d s E 2820-T ~2820MPa
2 As (d—X)-As [55—')-15.21 cm
3 3
M b-h?
Og = Z';:s ' MCF :fct,m 6 ; fct,m ~ 0'3'(fck )2/3 ; fck =30.0MPa
fom=03-(f,)7* =0.3-(30.0/° =2.9MPa
2
M, =0.29-308%" _ 5990 0 kNem = 52.20 kN
oy =M My 5220 ~6.90-N _69.0MPa

sr ~ - 2
2:As (d—gj-As (55-“5;3)15.21 cm

3, =1.0 - Rebrasta armatura

B, =0.5 - Dugotrajno opterecenje

2 2
e =25 (12, By O | (=220 14 q0.05.[ 220V | _g.00137
E o, ) | 2000000 282.0

S

Proraun srednjeg razmaka pukotina:

s, =50+0.25-k, -k, -2 [mm]

.
¢ =22 mm - Promjer najdeblje Sipke
k, = 0.8 - Rebrasta armatura

k, =0.5 - Savijanje

p, = As = 1521 =0.0406 - Djelotvorni koeficijent armiranja glavnom viatnom armaturom
A 30-(25-5)
: 2022, ©
i 12014 |8
w} [leed| 4022
|
30
) 22
Sy =90+0.25-k, -k, -—=50+0.25-0.8-0.5- ———=104.2 mm
0.0406

r .

Prognozna Sirina pukotine:
Wy =P8, &gy =1.7-0.00137-104.2 = 0.242mm < w, = 0.3 mm
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6.7 Kontrola progiba za 1. polje

Progib kontroliramo za nefaktorizirano opterecenje i bez utjecaja puzanja.
My =Ko -g-L5 =0.080-32.64-7.0° =127.9 kKNm
My ptmax = Kptmar -0-L5 =0.101:17.26-7.0° =85.4 kNm
Mqggtmae = Vg ‘Mgpt +¥q Mqpimax =1.0-127.9+1.0-85.4 =213.3kNm
M, =k -g-L% =-0.100-32.64-7.0° = —159.9 kNm
Mgy min =k QL5 =—-0.117-17.26-7.0* = —99.0 kNm
Mygimin =¥ Mgy +74 Mgy mp =1.0+(=159.9)+1.0-(~99.0) = —258.9 kNm

Granicni progib:
(LA EEEECCEARTEEEEECAAUEEECCCUFEEEEECOU L L 700

0 1 V”m :_—_22800m
L=7.00m L4=7.00m 250 250

x=045L, Beton: C 30/37; f«=30.0 MPa
' E,,, =32000MPa

fct,m = 03(fck )2/3 = 03(300)2/3 =29MPa

Celik: B500B; Es=200.0 GPa
E, 2000

Msg [kKNm]

Oy =—r=—7-=6.25
E,, 320
1
e . 2 Pype—
Va ZHL Mot
B =[M, +Mg|/M¢| =[0.0+258.9 /[213.3| = 1.21
k=4£8-(1—0.1-B)=0.104-(1—0.1-1.21):0.091

Progib homogenoq presjeka:

T 7 Ast =422 = 15.21 cm?
=% o  Aet2022=780cm
[ [ — &
| | | bh? h Y h Y

i i 112014 < ¢ ||=E+0‘e|'[As1'(§_dzj "‘Asz'[a_dJ }
o0 d| 4022 and 2 2
“ % ‘ 080 605 1501 25| 4760 2L 5] |-
N, 12 2 2

=540000.0+89100.0 = 629100.0 cm*

E. et = Egn = 32.0 GN/m? = 3200.0 kN/cm?

T My 21330 000106
i E..-h  3200-629100 om
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Progib potpuno raspucanog presjeka:

x=15.8cm
bx® x ) )
|, = ——+bx- 2 +ae|-[As1-(d—x) +A,,-(x—d,) ]

3 2
=%+(30-1S.80)-(@j +6.25-[15.21-(55-15.80) +7.60-(15.80~ 5

=39400.0+151600.0 = 191 000.0 cm*

A Mg 21380 00003491

f Eeer-ly  3200-191000 cm

Ukupni progib
o, =282.0MPa

o, =69.0MPa
3, =1.0 - Rebrasta armatura

B, =0.5 - Dugotrajno opterecenje

2 2
c 69.0
=1-B,-B,| == | =1-1.0-05 —— | =097

=1 b, (GJ [282.0)
1 _0.0000106

f cm

1 1

—=0.0000349 —

M cm

1 (1—(;)-1+z;.l: (1_0_97)-0.0000106+0.97-0.0000349:0.0000342i
I o cm
k=0.091

L=700.0cm

Vit = kL2 1~ 0.091-700.07 .0.0000342 = 1.52 cm < Vi =2.80cm

’ ot
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