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Staticki proracun opec¢nih nadvoja - tip D
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1 Podaci o materijalima

1.1 Nadvoj

COpeén armirani predgotovljeni nadvoj iz proizvednje Wicnerberger Koeszeg, Madarska

Popreéni presjek gredice b/h = 804239 mm

Uzduzna armatura o 14 mm u gornjoj zoni i @ 14 mm u donjoj zoni: &elik BSt 600 (N/mm?); povriina

@ 14 mm zice jednog nadvoja Az =154 mm’,
Popreéna armatura @ 7 mm BSt 420
Vlastita tezina gredice g, = 41 kg/m’

1.2 Zidni element POROTHERM 25 5 P+FE

lemjere: Sirina 250 mm duljina 375 mm visina 238 mm
Tezina 16,7 ke'kom

Karakteristi¢na tlaéna évrstoca u vertikalnom smjeru fy, = 10 N/mm®
Karakteristi¢na tlaéna ¢vrstoéa u horizontalnom smijeru fix, = 3 Nm m’

1.3 ¥ort u sljubnicama

Karakteristi¢na tlaéna évrstoéa i, = 5 N/mm®
Karakteristiéna viaéna / posmiéna évrstoda £y, = 0.3 N/mm®
Obujamska masa morta ym= 18 kKN/m’

1.4 Zbuka
Cementno-vapnena Zbuka, dvoslojna, ukupne debljine 20 mm
Obujamska masa y; = 18 kN/m”

Staticki proradun opecnag nadvara WIENERBERGER ILOVAC, d.d - Karlovac

Laradevni proizved: Opedni nagvoy tip il
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R 201010000
lewy: bro 2110-264 506
Un, Ev.. 211037006

Lavod 2 betonske 1 adane konstrukaije
Chisjek s Romstrukeije
pop 283 Janka Rakuie 1, 10000 Zapreh

INSTITUT GRADEVINARSTVA HEVATSEE, dd ¥apgreh

lelefon; +385/1/61 25 125 {centrala), +345/ 16125101 (£avod)

1.5

Beton gredice

fo = 40 N/mm® (C25/30)
Fas o5 = 1.8 N/mm?

TRd = 036 N/mm®

1.6 Celik

Uzduzna armatura Bst 600

Prora¢unska vrijednost granice popustanja g4 = £/1.15 = 600/1,15= 520 N/mm®

Popreéna armatura Bst 420

Proracunska vrijednost granice popudtanja fi 5 = 15,/1,15 = 420/1,15= 365 N/mm*

1.7 Parcijalni koeficijenti sigurnosti za materijale
Beton Yoo B3

Celik za prednapinjanje =115

Zide T = 22

2 Podaci o djelovanjima

2.1 Tezina gredice sa zbukom

Jedna gredica (neozbukana)

41.0 kg/m'

Zbuka (1x0,240 + 0.080+0.240/4). 0,02 . 18 = 0.137 kN/m' = 13,7 ka/m'

Tri ozbukane gredice

gy =3*%(41.0 + 13.7) =164,1 kg/m’

2.2 Tezina jednog reda zidnih elemenata sa zbukom

vlastita te¥ina zidnih elemenata 0,167 * 100/37.5 0,445 kN/m’
mort u horizontalnoj sljubnici 0,012%0,250*18 0,054 kN/m'
mort u vertikalnoj sljubnici 0,250*0,250*0,012* 18*100/37.5 01,036 kN/m'
zhuka 2¥0230%0.02%18 0,180 kN/m'
Ukupne f gy= 0,715 kN/m'
2.3 Tezine pojedinih tipova nadvoja

Tip DO (tri gredice bez zidnih elemenata)

Tip DI (tri gredice + jedan red zidnih elemenata)
Tip D2 (tn gredice + dva reda zidnih elemenata)
Tip D3 (tri gredice + tri reda zidnih elemenata)
Tip D4 (tri gredice + Cetiri reda zidnih elemenata)

Gp= 164.1 kg/m'
Gy =235.6 kga"m'
Gy = 307.1 kge"m'
G3=378.6 ke/m'
G4 = 450,1 kg/m'

:.\'.-r:-r.:ﬁi'.- pravadun opeciog nadvoya WIENERBERTGER ILCVAC do | Kavlove
Crradfevni profovad: Opedmi nadvey fip L)

Dratcitike Wienerberger-Nadvop.doc
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RN 21110100 INSTITUT GRADEVINARSTVA HRVATSKE, dd. fagreh

Lewy, br. 21 140-264546 Zavod 2 betonske 1 adune konstrukage '
U Ev o 21 10=-370006 Odzjek wa konstrukerje

pp2E3, Janka Rakude |, 10000 Zagreb
telefon: +385/1/61 25 125 [contraln), +385/1/6125101 [Zavod)

2.4 Parcijalni koeficijent sigurnosti za djelovanja

Stalno djelovanje i = 1.35
Promjenjivo djelovanje vo =0 (nadvoj je predviden samo za nojenje vlastite tezine)

3 Geometrijske znac¢ajke nadvoja

31 Tip M)

Za tip DO priblizno vrijedi  S/I*b) = 1,5/(d*b) = 1.5 / (240-52)*250 = 3.19410° (1/mm?)
32 Tip D1

(Podaci potrebni za proracun posmiénog naprezanja u sljubnici gredica - zidni element)
[ =250%490°/12 = 2451%10° mm"*

A1 = 250%240 = 60000 mm”

v = 390/2 - 240/2 =75 mm

S = A=y = 60000% 75 = 4,5%10° mm’

b =250 mm

S/LF) = 4,5%10° / (250%2451%10%) = 7.34*10°° (1/mm?)

33 TipD2

[ =250%740°/12 = 8442%10° mm"

Ay = 250%240 = 60000 mm’

vy = 740/2 - 240/2 = 250 mm

S = Ay*y = 60000 * 250 =15 *10° mm’

b =250 mm _

S/(b*T) = 15%10% / (250%8442%10%) = 7.1 1*10° (1/mm?)

34  Tip D3

| = 250%990°/12 = 20214%10° mm"

Ay = 250%240 = 60000 mm®

y =990/2 - 24002 = 375 mm

S = A ¥y =60000 * 375 = 22.,5%10° mm’

b =250 mm

SHb*L) =22.5%10°% / (250%20214%10% = 4.45%10°° (I/mm?)

35  Tiph4

[ =250%1240°/12 = 39721*10° mm*

Ay = 250%240 = 60000 mm*

vy = 124042 - 24(/2 = 500 mm

§ = Aty = 60000%3500 = 30*10" mm’

b =250 mm

S/(b.Iy = 30%10° / (250%39721*10% = 3.02*10°® (1/mm?)

Stasicii ,:lrr?r.:r.\{mr apeé;q.mg J'Iar.‘l".'r:lh?J}‘IP\FHHI‘R{J.FH”UPA} d.d., Karlovac
) Ciradevmi proisvad: Opedni nadvaj ip D
Datodekat: Wienorberger-Nindvori doc xtramica 5728
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pp- 283, Janka Rakude 1, 10000 Fagreb
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4 Duljine - svijetli otvori — rasponi - armatura
Proizvodne duljine (cm)
100 125 150 175 200 225 230 275 300 325 350

Svijetli otvori (cm)

Lo=1~2.12:3 | 73 100 125 150 175 200 225 250 2735 300 325
Proracunski rasponi (em) -

Ly=Lo+{1/3).12,5.2=L- 17 83 108 133 158 183 208 233 258 283 308 333
: Gornja zona armatura @ (mm}) 6 6 8 10 12 2 14 14 14 14 14
- Popreéna armatura b (mm) 35 =T - 7 O P S B S 57
_ Donja zona armature (0 (mm) 6 b 8 10 12 12 14 14 14 14 14

5 Proracun unutarnjih sila

Pretpostavke prorauna: slobodno oslonjeni nosad, Zanemaruje sc upetost koja se ostvaruje zbog
kontinuirane izvedbe zida lijevo 1 desno od otvora nadvoja zbog cega nadvoj ima povecanu sigurnost.

Proracun se provodi samo za najvedi raspon L,=3,08 m i vrijedi za sve manje raspone.

Momenti savijanja

|
Msi=R5.0 L7 18=1.35.G. 3,33ff:~3 =187 G (kNm) - maksimalni raspon za @ 14 (333 cm) |
My =y G LE1B=1.35.G. 2,087 /8 =073 G (kNm)— maksimalni raspon za © 12 (208 e¢m)
Msg=v6.G. L /8=1,35.G. 1,58 /8=042G (kNm) — maksimalni raspon za @ 10 (138 ¢m)
Mg =7v5.G: L5 /8=1,35.G. 1.332/8=030G (kNm) — maksimalni raspon za @ 8 (133 cm)
Msg=%6. G. L /8=135.G.1.08/8=020G (kNm) -maksimalni raspon za @ 6 (108 cm) |
_IHJ DU-H Dy DE-H Dj[.t 124
Msy (KNm) 3,07 4,41 5,74 7.08 842
- Tip Dypa Dy Daaa Dz _1:.3_{:1_;
Mg (kNm) 1.20 1,72 224 2,76 3,29
PRI d
Tip Do Dy Dao Da1n Do
My (KNm) 0,69 0,99 1,29 1.59 1.89
i i'p ) Dn.g If] D!T:-'; 1)1_;.; D] & D;_H
Msy (kINm) 0,49 0,71 0,92 1,14 1.35
IC IiP_ Dy D I-6 Dag i L_J!q_.._rg_ |
?\"’1541 (kT\'-m} ﬂ,_33 0,4? 0,61 G.?B ﬂ!_QD J

Ceradevin proizvad Coednl nadvay fip D

Lwtetekin! Wiengrberger-Nadvot dog

.'.h:l.'a:ﬂ('-‘:r,r:'mmef‘h-'? apecncg ooy WIENEREBERGER ILOVAC dd., Karlovar

sivanica 2R




BN 21110100
fzvy. hr: 21 10-264 306
Lin Bv 2110-370006

INSTITUT GRABEVINARSTV A HEVATSKE, dd Zagreh
Zaved za betonske Leidane RKonstrukcije
Oidsick 23 konstrukeije
pop 283 Janka Rakuge 1, 10000 Fagnch
| telefon: +385/1/61 25 125 (centrala), +3RS1/M0125100 (Zavod)

Poprecne sile

Vsa=%6.0. L /2=135.G.333/2=225G (kN)
Veg=%a. 0. L2=135.G.2.08/2=140G (kN)
Vsa=7¢.G. Lo /2=135.G.158/2=1,07G (kN)

L/2=135.G.133/2=090G (kN)

Vsa = Yei- G-
Vea=va.G.L,/2=135.G.1,08/2=073G (kN)

Tip Doy Dy_y4 Dy Dy.ia Dy

Vsq (kN) 3,69 530 | 691 8,52 10,13

| -['iP Dg.g2 i_3'| -12 Lﬁ_ [2 | D iz Doz
| Vi (kN) 2,30 3,30 4,30 | 5,30 6,30
| Tip Dygo D0 Da.1o Di.10 Dy
Vg (KN) 1,76 252 3.29 4,05 4,82

[ T Doz | Du Dz Dis | Dis
L Vi (kN) 1,48 212 2,76 3,41 4,05
Tip Do.s Di.s | Disg Dig Diys

Vg (kN) 1,20 i 2,24 2,76 3,29

Posmiéno naprezanje

U horizontalnoj sljubnici na spoju gredice 1 prvog reda zidnih elemenata:

Tsg= Veg S/ (b * 1) (N/mm?)

Tip Do Dy Daiia Dy Dy

Tl 0,039 | 0.049 | 0.038 | 0,031
{Nhnm:}

Tip Dz IBIRE Dz D2 Dy s

Tsdl 0,024 0.031 0,024 0,019
(N/mm™)

Tip Di.1o Dy Daig Do Dyan

T4 0.019 0,023 0,018 0,015
(N/mm?)

Statick provacun opecnag nedverd WIENERRERGER HaVAC, dd . Kartovag

Datatera. Wignerbarger-Nadvopl.doe

sfranica 728




BN 21010100 NSTITUT GRADEVINARSTV A HEVATSKE, dd. Zagreb

lewy: be: 21 E0-264 506 Zavod za betonske v zidane konstrukcije .
Un, Ev. 2110-3FH06 Orfsjek wa konstrukeije

pop 2R3 Janka Bakude 1, 10000 Aagreh
telefon: +385/ 161 25 125 {centrala), +385/ LG 135101 {Aaved)

Tip Dyg D D2y Dyg Lryg

Tsd| = 0,016 0,020 0,015 0,012
(N/mm?)

IIP Du.{, I)l-h [}E-b [_}3.{.. ])4,3

Tudl S 0013 ola (012 0,010
{'N.fﬂ‘umz}

L horizontalnoj shjubnici u pelovini visine nadvoja;

tog = 1.5 Vgu /b*h (Nhnm:}

Tip D14 D Diy4 Daig Dy

Tega 0,092 (1,065 (.056 0.052 (.049
(N/mm”)

Tip D1z D2 [3:.42 Di.yz Dy

Tsay (1,058 0,040 035 {3,032 0,030
(N/mm”)

Tip D10 Dig D (BN Do

Tsaz (1.044 0.031 0,027 (1025 0,023
(N/mm”~)

Tip Dy D5 Dag Dig Dys

Tudz 0,037 0.026 0,022 0,021 (0,020

[mem‘j":l
Ti]'! Do Dis D:‘.—ﬁ D]-ﬁ D
T2 0,030 0,021 0,018 0,017 0,016
(N/mm") 4
6 Proracun otpornosti

Proratun se provodi kao za armiranobetonski presjek vz ograniéenje deformacija za g, = 0,0020
(opeka), & = 0,0050 (Celik) i & = 0LOO35 (beton). Za presjek koji se sastoji od opeke u tladnom
podrudju 1 armature za prednapinjanje u vlaénom podrudju pretpostavljen je pravokutm tladm "blok
naprezanja" visine b*x.

Surtickr provacun ppecnag padveig WIENEREERGER ILOVAT, dd . Karlovec
rradfevni proizvod: Opednt nodvef tip D

Datateka 1 Tenerberger-Nadvop doe Shraniea B28




RN ZTL1OHOM INSTITUT GRADEY [NARSTVA HRVATSKE d o Sagreh

livy, bro 21 10-26:4 506 Lavod za betonske i gidane Konstrukeije i
Ui Evc 21 10-370000 Cidspek za kenstrukcije
pop 283, Fanka Rakode 1, 10000 Zagreh
telefon: «385/1061 25 125 (centruln), +385 1125101 (Zavod)

6.1 Nosivost (otpornost) pri djelovanju momenta savijanja
6.1.1 Tip DO
Podtip DO-14

b =250 mm (ir gredice)

h =240 mm

d =188 mm

£ = L0035 (beton)

£: = (L0020 (opeka)

£:. = 0D,0030

X =d. e/ (g +8) =188 * 0,0020 / (0,0020 + 0,0050) = 53,7 mm
xe =d. g/ (g +g) =188 * 0,0035/(0,0035 + 0,0050) = 77,4 mm

z=d-x/2=18%8 - 27 = 16] mm
z:=d-%2=188—-387=149 mm

1e=1,5
fog = 25/1.5 = 16.7 N/mm”
F.=085fubx =0.85% 16,7 %250* 77.4=275.0 kN

Yo =22
foa=10/2,2 =4,50 N/mm”
Fir=1fha b x =4.50* 250% 53,7 =60.4 kN

¥=1,15
B = Fxca/1.15 = 600/1,15 = 520 N/mm?
Fa=12A f3=1 %154* 520 =808 kN

Mpg = F, 2= 80.8 * 149 = 12,04 kNm (za tri gredice)-slom preko armature
Mpg=Fp .z =604 * 161 = 9.72 kNm (za tri gredice)-slom preko opeke

sy = Msa / (b d® f) = 3,07%10% / (250* 1882 * 16,7 )= 0,021

e =-06/5.0

E=xid=0,107

o =10.025 g

poteAst = 0 bd fg/ £y = 0,025 * 250 * 188 *16,7/ 520 = 37.8mm” < Ay = 154 mm’

Podtip D0-12

b =250 mm (tri gredice)
h =240 mm

d =188 mm

£, = 1,0035 (beton)

£, = (L0020 (opeka)

Stasichi provadun spednog rra;rr-';':J}a WAENERBERCGER ILOVAC, dd, Korlovae
Crradevni proizvad, Opedni nadvaj tip 1D
Devtenteker, Wienerherper-Nadvogi doe et WK




(RN 21110100 INSTITUT GRADEVINARSTVA DRVATSKE, 44, Zagrch

levj. br: 21 10-264 506 Zuvor za betonske | zidane konstrukeiji x
Un, Ev: 2110:370/06 Odsjek za konstnukeije

pp-283, Janka Rakude 1, 10000 Zagreh
| telefon: 2385061 25 |25 (centralal), IG5 (Favod )

g = 00050
X =doep/ (g eg) =188 % 0,0020 /(00020 + 0,0050) = 53,7 mm
Xe =d. 8o/ (5 +e;) =188 * 0,0035 / (0.0035 + 0,0050) = 77.4 mm

#=d-x2 =188 —27=161 mm
zo=d-x/2=188-387 = 149 mm

Yo=1:5
log = 25/1.5 = 16,7 N'mm-
Fe=0.85 fybx =085+ 16,7 * 250% 77,4 = 275.0 kN

Yo =2,2
fog = 10/2.2 = 4 50 N/mm?
Fr=fha b x = 4,50% 250* 537 =60.4 kN

¥=1,15 |
fod = i a/1.15 = 600/1,15 = 520 Nimm?
Ei=1* A% 0= 1%113%520 =58, 76 kN

Mgy =Fs .2 =58.76 * 149 = 8,76 kNm (za tri gredice)-slom preko armature
Mgy =Fy . 2= 60,4 * 161 = 9,72 kNm (za tri gredice)-slom preko opeke

sq = Mg / (b d £ = 1,20¢10° / (250% 1882 * 16,7 ) = 0,008

to/E. = -0.4/5,0

E=x/d=0.074

w=10012

porAst =@ b d Loy / g = 0,012 * 250 * 188 *16,7 / 520 = 18,2mm? < Ay = 131 mm?

Podtip D0-10

b =250 mm (tri gredice)

h = 240 mm

d= 188 mm

£: = (,00335 (beton)

£: = 0,0020 (opeka)

£. = 0,0050 P
X =d.e/ (e +2) =188 * 0.0020/ (0,0020 + 0,0050) = 53,7 mm
Xe =d e/ (8 + &) =188 * 0,0035/(0,0035 + 0,0050) = 77.4 mm

2=d-x2 =188 -27=161 mm
Z.=d-x2=I183 - 387149 mm

Yo=1:8
feg = 25/1,5 = 16,7 Nimin®
Fo=0.85fabx =0.85% 16,7 * 250* 77.4 = 275.0 kN

Staticki praradun opecnog .rrad'p'\.aja WIENERBERGER JILOVAC dd., Kariovac
= ) _ Uirade vy proizvad Opedni nadvay wp i
Lateteka Wienerberger-Nadvey doc sircrica 1028




RN 211101060 INSTITUT GRABEVINARSTVA HEVATSEE. d d. Zagrch

lewj bro 21 10-2645/06 Favod #a betonske i ridane Konstrukeije .
Un By 2110-370:/06 Odsjek wn konstrukeije
pop 283, Jenke Rakufe 1, VMO0 Fapreh

telefon: +38571/061 25 125 {centrala), <385/ 16125101 (Zavod

= 22
fig = 10/2,2 = 4,50 N/mm®
Fr=fia bx =4,30% 250* 53,7 =60,4 kN

¥=1.15
fpa = fra/1.15 = 600/1,15 = 520 N/'mm*
Fo= 1% Ag* 0= 1 *79* 520 =41,08 kN

Mupg=F,. 2=41,08 * 149 = 6,12 kNm (#a tri gredice)}-slom preko armature -
Myug = Fp . 2= 00,4 * 161 = 9,72 kKNm (za tri gredice)-slom preko opeke

tsg = My / (b d” L) = 0.69%10° / (250% 188% * 16,7 ) = 0.005

goles=-0,2/5.0

& =x/d = 0,038

m = 0,003

potest = @ b d £y / £ = 0,003 * 250 * 188 *16,7/ 520 = 4.5 mm* < A, =79 mm’

Podtip DD-8
b = 250 mm (tri gredice)
h =240 mm
d= 188 mm

£. = 0,0035 (beton)

£ = 0,0020 (opeka)

g, = 0.0050

X =d.ey/ (e +e) =188 *0,0020 / (0,0020 + 0,0050) = 53,7 mm
Xe =d g/ (8 +8) =188 * 0,0035 / (0,0035 + 0,0050) = 77.4 mm

#=d-x/2=188-27=16] mm
7e —d-x/2=188 - 38,7 = 149 mm

Ye= 1.5
f.0=25/1.5=16.7 Nimm>
F.=085fabx =085*16.7% 250% 77.4=275.0 kN

e =22 :
frg = 10V2,2 = 4,5{] N/mm®
Frp=lha b x =4.50* 250% 33,7 =60.4 kN

1= 1,15
fuo = fa/1.15 = 600/1.15 = 520 N/mm”
Fo=1% A * f,4=1*50* 5§20 =26,00 kN

Mgy = F5 . 2= 26,0 * 149 = 3,90 kNm (~a tri gredice)-slom preko armature
Mga = Fp.z =604 * 161 = 9,72 kNm (za tri gredice)-slom preko opeke

Sl provadun apecnag mnf:l‘m_m WIENERRERGER ILOVAC. i d.. Karfovae
Girarevet proicvod Cpednt nadvoy fig 1)

Datpreka Wienerberger-Nodveyi doc strarica 11728




B¥ 2110100 INSTITUT GRABEVINARSTYA HEVATSKE, dd E;agmb
brvj b 2110-264506 Faved za betonske | zidane konstruketje ; H
Un. Ev o 20 H0-3T00006 (idsjek s konstnikoe

pop- 283, Janka Rikufe 1, 100 Zagreb

telefon. (3851061 25 125 (centrala), 38516125100 (Zaved)

pgs = Mgy / (b d? £,4)=0,49%10% / (250* 188° * 16,7 ) = 0,003

g/, =-0,2/5.0

£ =x/d = 0.038

w = 0.003

oo = 0 b d £/ Fog = 0,003 * 250 * 188 *16,7 / 520 = 4.5 mm* < Ay = 50 mm’

Podtip DO-6
b = 250 mm (tri gredice)
h =240 mm
d = 188 mm

£ — L0035 (beton)

£ — 0,0020 (opeka)

£, = 0,0050

x =d.en/ (6 + £) =188 * 0,0020 / (00020 + 0,0050) = 53.7 mm
xe =d g/ (5. +5) =188 * 0.0035 / (0,0035 + 0.0050) = 77.4 mm

z=d-x2=188-27=161 mm
Z.=d-%2 =188 — 38,7 =149 mm

it =15
f.g = 25/1,5 = 16,7 Nfmm®
F.=085f,bx =085 *16,7*250% 77.4 = 2750 kN

B o 2.2
fog = 10/2,2 = 4,50 N/mm®
Fy= e b x = 4,50% 250% 53.7=60.4 kKN

=115 1
Foa = Fox0/1.15 = 600/1,15 = 520 N/mm”
Fs=1*A* a=1*28%520=14,60 kN

Mgy =F,. 2= 1460 * 149 = 2,17 kNm (za tri gredice)-slom preko armature
Mg =Frn.2=604 % 161 =972 kKNm (za tri gredice)-slom preko opeke

tsa = Mgy / (b d® fag) = 0,33*10° / (250* 188% * 16,7 ) = 0,002

£/t = -0,2/5,0 4

£ xid — 0,038

e = 00,0003

patrAst = 0 b d fog / frg = 0,003 * 250 * 188 *16,7 /520 = 4,5 mm” < A = 28 mm’

Staticki proracun opednog radvoia WIENERBERGER TLOVAC, i, Karlovae
Crrgdevn) protzvod Cpednt madvey 1ip D)
Dataseda: Wiengrberger-Nadvogdoce straniea 12028




R 211000 INSTITUY GRADEVINARSTYA HREVATSKE, d.d, Zagreb
lew) b 21 10-2645/06 Laved w betonske 1 mdane konstrukeijc i

Ui Ev 2110-370/06 Oidsiek #a konstrukcoe *
pop 283, Janka Rakuse |, 10000 Fugreb

tefefon: +385/1/0] 75 125 (eentrala), 138516125000 (Faved)

6.1.2 Tip D1
Podtip D1-14

b =250 mm (tri gredice)

h = 490 mm

d =438 mm (za donju dipku)

d =370 mm (za obje Sipke)

ey = 0.0020 (opeka)

£, = 0,0050

x =d . g/ (g £ =370 % 0,0020 / (0.0020 + 0,0050) = 105,7 mm
z=d-x/2=438-53 =385 mm (za samo donju $ipku)

z=d -x/2=370- 53 = 317 mm (za obje §ipke)

Vw22
fog = 3/2.2 = 1,36 N/mm°
Fpa=b¥x*hhy= 250* 1057 * 1?36 =359 kN

=113
fod = Lpeaf1,15 = 600/1,15 = 520 N/mm’
Fog=2% Ag® £54 =2%154 #5320 =2*80,08 KN=160.16 kN

Mgy = Fsg.2=160,16 * 0,317 =50.77 kNm (za obje Sipke)
Mpg = Fsq . 2 =80,08 * 0,438 =35,07 kNm (za samo donju $ipku)
MRd = Fb,d - =35,9D * ﬂ._,?ll? =1 1,33 kNm

g = Mg / (b fig) =4.41%10° /(250 #3172 % 1,36 )= 0, 129

Epfes = -1,9/5.0

E=x/d=0275

w = 0,152

porAst =@ b d fog £ fg = 0,152 % 250 * 317 * 1,36/ 520 =31,50 mm® < A, =308 mm’

Podtip D1-12

b =250 mm (tri gredice)

h =490 mm ’
d = 438 mm (za donju Sipku)

d = 370 mm (za obje §ipke)

g, — 0L0020 (opeka)

£ = 0,0050

x =4, e/ (es+g)=370%0,0020/ (0,0020 + 0,0050) = 105.7 mm
z=d-x/2=438- 53 = 385 mm (za samo donju Sipku)
z=d-x/2=7370-33 =317 mm (za obje ipke)

Vi = Lot

Srandks provadun opedrog nadvore WIENERBERGER ILOVAC, dd., Karlwvac
Liradeved proizeod Clpednn wadvay i [

Dargteka: Wignevberger-Nadvoy! doc strcive | 3728




RN 21110100 INSTITUT GRADEVINARSTVA HEVATSKE, dd. Zapgreb |
Lewy bro 25 10-264 506 Zavod za betonske | zidane konstrukeije : ~

Un. Ev. 2110-270/06 Odsjek 24 Konstrukeije

pop 283, Janka Rakude 1, 10000 Zageeh ‘
telefon. +383/1/61 28 125 (cenirala), +388/L6125101 (Zavod)

fig=3/22=1.36 N/mm®
Fra=h#*x* fig= 250 * 1057 * 1.36 =35.9 kN

¥e=1,15
foq = /1,15 = 600/1,15 = 520 Nfmm’
Foa=2% Ay* £,5=2%113 *520 =2*58.80 kN=117.50 kN

Mga=Feg.2=117,50 * 0,317 =37,25 kNm (za obje Sipke)
Mg = Foa. 2 =58,80 * 0.438 =25.75 kNm (za samo donju Sipku)
Mpg = Fg .7 =35.90 * 0317 =11,38 kNm

gy = Mg f (bd® £i) =1,72%10° /(250 * 317 +1,36 ) = 0.050

enfne= =1,0/5,0

E=x/d=10.167

= 0,059

sotrAs1 = @ b d fig /g = 0.59% 250 * 317 * 1,36/ 520 =12,22 mm? < A =262 mm’

Podtip D1-10

b =250 mm (tri gredice)

h =490 mm

d = 438 mm (za donju Sipku)

d =370 mm (za obje Sipke)

gy = 0,0020 {opeka)

£, =0.0050

x =d . g/ (8 +5) =370 % 0,0020 / (0.0020 + 0,0050) = 105,7 mm
7z =d-x/2=438- 53 = 385 mm (za samo donju Sipku)
z2=d-x/2=370- 53 =317 mm (za obje fipke)

YT
fog = 3/2,2 = 1,36 N/mm®
Fpg=b*x* flg= 250* 105,7* 1,36 =359 kN

¥=1.13
fg = fa/1.15 = 600/1,15 = 520 N/mm”
Fog = 2% Ag* [pq = 2579 %520 =2%41 08 KN=82.16 kN /

Mgy = Fog.z=82,16* 0,317 =26,05 kNm (za obje dipke)
Mgg = Fiog. z=41.08 * 0.438 =17,99 kNm (za samo donju Sipku)
Mpa=Fpg . 2=3590* 0,317 =1138 kNm

fsg = Mea £ (b d7 fha) =0,99%10" / (250 * 3177 * 1,36 )= 0,029
enles= -0,7/5.0

E=x/d=10,123

o= 0,032

Sranicki provadun opedneg nadvopa WIENERBERGER [LOVAC, dd,, Kuarlovag
Crradievn provad Ooedn nrdvay fip 2
Datatekit, Wienorbargar-Nadvondec stramica |4/28




[ RN 21010100 INSTITUT GRABDEVINARSTVA HRVATSEE. dd Zagreh

liev). e 2110-264 506 Favod e betonske @ adane konstrukgije .
U Ev - 21 10-37006 Odsjek za konstrukene
pop 283, Janka Rakoge |, 10000 Zagreh
telelon: +38501761 25 125 (contralal, 38506125101 (ZFavod)

potrfAat = 0 bd g / Ty = 0.32% 250 * 317 * 136/ 520 =6,63 mm® < A, = 158 mm?
Podtip D1-8

b =250 mm (tri gredice)

h =490 mm

d =438 mm (za donju Sipku)

d = 370 mm (za obje Sipke)

£n = (L0020 (opcka)

. — 0,0050

x =d . ep/ (gn+8) =370 * 00,0020/ (0,0020 + 0,0050) = 105,7 mm
z=d - x/2 = 438- 53 = 385 mm (za samo donju §ipku)
£=d-x/2=370- 33 =317 mm (za obje Sipke)

T = 2,2
fig = 3/2.2 = 1,36 N/imm’
Fpa =b*% * fig= 250 %105, 7% 1,36 =359 kN

¥s=1,13
fog = ol 1.15 = 600/1,15 = 520 N/mm*
Fog = 2% A fy5 = 2%50 *520 =2*+12,50 kN=25,00 kN

Mgy = Fog . 2=25,00 % 0.317 =7,925 kNm (za obje Sipke)
Mpg = Iy . 2=12.50* 0,438 =5,475 kNm (za samo donju Sipku)
Mg =Fpq . 2=3590*0317=1138 kNm

Hsg = Mg / (b d® fog) =0.71%10% / (250 * 317° * 1,36 ) = 0,021

£n/e, = -0,6/5,0

E=x/d=0,107

® = 0,025

porrfhst = @ bd frg / fua = 0,32% 250 % 317 * 1,36 / 520 =520 mm® < Ay = 100 mm”

Podtip D1-6

b =250 mm (tri gredice)

h =490 mm

d =438 mm (za donju Sipku)
d =370 mm (za obje Sipke)
£» = 0,0020 (opeka)

£s = 00050

X =d . s/ (e +8)= 7370 * 0,0020 / (0,0020 + 0,0050) = 105.7 mm
2=d-x/2=438- 53 =385 mm (za samo donju Sipku)

% =d-x/2=370- 53 =317 mm (za obje sipke)

Ny =22
fog = 3/2.2 = 1,36 N/mm?

Sraticki praradun opednog nodvoie WIENERBERGER ILOQVAC, o d | Karlpves
Caradevend provsvod, Cpedny madvay tip 0 B

Datosedo Wienerberger-Nadvoy doc strcmicg 1528




[ RN 27110000 INETITHT CRADEY INARSTVA HRVATSKE, d . Sagreb
vy be 2110-264506 Favod e betonzke i zidane konstmkcne .

L, Ewc 21 10-370/06 {dsjek 23 konstrukeije

P 283, Janka Rakude |, 10000 Zagreb

telefon: +385/ /a1 25 125 (centrafa), +3RFVE125100 (Lavod)

Fra=b*x* fra= 250 %1057 * 1,36 =35,9kN

v=1.15
B = T/ 1,15 = 600/1,15 = 520 N/mm®
Fog=2*% A* f,,4=2*28 *520 =2*7.00 kN=14,00 kN

Mg = Foa . 214,00 * 0,317 =4,438 KNm (za obje Sipke)
Mpg = Fyq . 2=7.50 * 0,438 =3,285 kNm (za samo donju Sipku)
Mgy = Fpq. 7 =35.90 * 0,317 =11,38 kNm

tsa = Mgy / (b d? fug) =0,47#10° /(250 * 317" # 1,36 ) = 0.014

erfes = -0.5/5,0

£ = x/d = 0,091

@w=0018

sotrfst = © b d fog /g = 0.32% 250 * 317 * 1,36/ 520 =3.70 mm*® < Ay = 56 mm’

6.1.3 Tip D2
Podtip D2-14

b =250 mm (tri gredice)

h =740 mm

d =620 mm

gy — 0,0020 (opeka)

g = 10,0050

x =d.ep/ (84 8 =620 % 0,0020/(0.0020 + 0,0050) = 177 mm
z=d-x2=620—-885=531,5mm

Y= A
fog = 3/2.2 = 1,36 N/mm’
Fpa=b*x*fya= 250 % 177% 1.36 = 60,2 kN

1=1.15 |
B = [g/1.15 = 600/1,15 = 520 N/mm”
Fod =2 % Ag® 0= 2 %154 * 520 = 160,16 kN ’

Myua= Fh,d .Zz=602* D,ﬁ,!] 5= 32,(] kNm

g = Mg 7 (b d” fig) = 5.74%10° / (250* 5317 % 1,36 ) = 0.059

ety =-1,1/5,0

&= x/d =0.180

wm = 0,069

sotefhgt =@ b d fog / g = 0,069 * 250 * 531 * 1,36/ 520 = 24,00 mm* < Ay = 308 mm’

Staticki provacun ppecrog nadvafa WIENERBERGER ILOVAC, dd Karlovac
Cirgedevert provzvod Cpadm nadvay fip [

Thtisteker Wienerherger-Nagvoll doc atrarica 16528




RW T HNIO0 INSTITUT GRABDEVINARSTV A HRVATSKE, dd Zagreh

Lewy, b 2LH-264 5506 Eivend e betonske | zdane konstrukorje :
Ll B 21 10-370006 Chilsgek 2a konstrukene

pp 283, Janka Rakuie 1, 10000 Zazreb

telefon: +385/1/61 25 173 (centrala), +3857/612510] (£aved)

Podtip D2-12

b = 250 mm (tri gredice)

h =740 mm

d =620 mm

£n = 0,0020 (opeka)

£, = 10,0050

% = d g/ (e +e) = 620 % 0.0020 / (0,0020 + 0,0050) = 177 mm
z=d-x%/2=620—88,5=531,5 mm

Y = 2.2
fig=3/2.2=1,36 N/mm°
Foa=b* X * fyg= 250 * 177* 1.36 = 60,2 kN

¥=1.15 . .
fos = B /1,15 = 600/1,15 = 520 N/mm’
Fog =2 % Ag* fra=2*113 %520 = 117,52 kN

Mpy = Fb.s! = ﬁﬂ,? *0,5315=32,0 kNm

tsg = Mgy / (b d® fog) = 2.24%10° / (250% 5317 % 1,36 ) = 0.024

e =-0,6/5,0

E=x/d=0,107

® = 0,025

roreAgt = @ bd fig / £y = 0,025 * 250 % 531 ¥ 1,36 /520 = 8,70 mm” < Ay =226 mm”

Podtip D2-10

b =250 mm (tri gredice)

h =740 mm

d =620 mm

£p — 0,0020 (opeka)

g = 0,0050

x =d . eyl (gp+e)=620* 0,0020 / (0.0020 +0,0050) = 177 mm

2=d-x2=620 - 885=531.5mm |

=22 _ ‘
fho = 3/2,2 = 1,36 N/mm’ |
Fha=b*x*fog= 250 * 177* 1,36 = 60,2 kN

+=1;15
ot = [0/ 1,15 = 600/1,15 = 520 N/mm®
Fea=2% As* Ga=2%79*520=82.16 kN

Mgd = l:h,d il 61.‘!,2 ¥ ﬂ,ﬁ'jl 3= 33,:[} kNm

Standhi proradun opedneg madvaga WIENERBERGER IOVAC dd, Karlvar
Crradevi praivad Gpedni nagvay g L
Eratoteke. Wisnerberger-Nadviji dog sirgrce | T8




RN 21110100 TNSTITUT GRABEVINARSTVA HRVATSKLE, d.d. Zagrch
Tzvy. br; 21 E0-264306 Zavod za betonske 1 sidane konstrukcije ;.
Lin, Ev; 2TT0-3704006 Cldsjek 2a konstrukene

P 283, Janks Rakude 1, L0000 Zagreb

telefon: +385/1/61 25 125 (cenfrala), +385/1/6123 101 (Zavod)

pss = Mg / (b d” fig) = 1.29%10% / (250% 531° * 1,36 )= 0.013

en'es=-0,5/5.0

E=x/d = 0.091

w=0018

porfAs1 = @ b d B £ G = 0,018 * 250 % 531 * 1,36/ 520 = 6.24 mm® < Ay = 138 mm*

Podtip D2-8

b =250 mm (tri gredice)

h =740 mm
d =620 mm
n = 0,0020 (opeka)
g, — 0.0050

X =d. &/ (g +g)=5620%0,0020/(0,0020 + 0,0050)= 177 mm
7=d-x2=620-885=3531.5mm

Yo =22
fog = 3/2,2= 1,36 N/mm”
Bpa=b*x*fiy= 250% 177*% 1,36 =602 kN

r=1;15
fod = Fok.a/1,15 = 600/1,15 = 520 N/mm’
Fs.d =2 JI'u"l:i:'i Fp.:l =2 %50 520 =52,ﬂ{] kW

Mgg = Fog. 7z = 52,0 * 0,5315 =27.6 kNm

lsg = Mgy / (b d” fra) = 0,92%10° 7 (250* 531> * 1,36 ) = 0,010

£/ = -0,4/5,0

E=x/d = 0,074

m=0,012

poest =@ bd £y / £y =0.012 % 250 * 531 % 1,36/ 520 =420 mm* < A, = 158 mm’
Podtip D2-6

b =250 mm (tri gredice)

h =740 mm

d =620 mm 4
£n — (L0020 (opeka)

£ = 0.0050

x =dogy /(B ) =620 * 0.0020 /(00,0020 + 0,0050)= 177 mm
z=d-x2=620—-88,5=531.5 mm

Y= 2.2
fra = 3/2,.2 = 1,36 N'mm~
Fpa=b*x*hg= 250%177* 136=602 kN

Staticki provadun apednog nadvore WIENERBERGER ILOVAC, dd, Karlavac
Ciracdeven preoizvad Opedni madvey tip D

Latateda Wienerbeeger-Nadvag, oo strarica 1A/28




LR 210101 INSTITUT GRAB_]';:V]N ARSTVA HREVATSKE, d.d, Zagreh
lewy. e 21 10-264 3406 Favod s betonske 1 ridane konstrukeije
Un Ew.. 2110-370406 Chlsjek e konstrukene
pop 283, Janke Rakude |, LOO00 Fagreh
telefon: 3857161 25 125 (centrala), 385/ 125101 {(Zavod)

v=1,15
fod = o af/1,15 = 600/1,15 = 520 N/mm”
Fea=2%* Ag* f,4 =2 *28 * 520 =29,10 kN

M[—.‘;d s Fg,_d S 29,E ¥ 'D,S.?rlﬁ =155 kKNm

Msd = M / (b d° fug) = 0,61%10° / (250% 531 * 1,36 ) = 0,007

epfe, = -0.3/5.0

& =x/d =0,057

m = 0,007 _
porrAst = 0 bd g / g = 0,007 * 250 * 531 * 1,36/ 520 =243 mm* < A = 158 mm®
6.1.4 Tip D3

Podtip D3-14

b =250 mm (tri gredice)

h =990 mm

d =870 mm

g, = 0,0020 (opeka)
g, = (L0030

X =d.gp/ (g +ed =870 * 0,0020/(0,0020 + 0,0050) = 248.5 mm
z=d-x2=870-1243=745.7 mm

Tw=2,2
fha = 3/2.2 = 1,36 N‘'mm®
Fng=b*x* fg= 250 * 248,5* 1.36 = 84,5 kN

y=1.15
fos = fpa/1.15 = 600/1,15 = 520 N/mm?
Foa=2% Ag* f,4=2 %154 * 520 =160,16 kN

Mipa = Fpa.2=84,5*0,7457 = 63,00 kNm

tsa = My / (b d” fig) = 7.08%10° / (250* 870°* 1.36 )= 0,028
enfes = -0,7/5,0

E=x/d=0,123

w=0,032

porAst =@ b d g / g = 0,032 % 250 * 870 * 1,36/ 520 = 18,20 mm* < Ay, = 308 mm?

Podtip D3-12
b =250 mm (tri gredice)

h = 990 mm
d =870 mm

Brandky providun opedinr nadvaja WIENERBERGER ILOVAe 44, Karlovay
Cirareleveni proicvod - Chmedm nadvey tip O

Patatoki I{'g'e-r?erﬁer};er-.*r'r..'.r.ﬁ.vy.a..n.'c.J::

stramica 1928




RN Z11EO100 INSTITUT GRABEVINARSTVA HREVATSKE, dad. Zagreb
levj. he 21 1263506 Fuvod #a betonske 1 adane konstrukeije .

Lin Ev.: 20 10-370/06 Odsjek v konstrukcne

P 283, Janka Rakude 1. 10000 Zagreb

telefon: +385/1/61 25 125 (centrala), F385/16125101 (Faved)

gy = (L0020 (opeka)

£, — 0.0050

X =d.ep/ (g + &) =870 *0.0020/(0,0020 + 0,0050) = 248.5 mm
z=d-x2=870-1243=745.7 mm

Yy = 2.4
frg = 3/2.2 = 1,36 N/mm”
Fea=b*x*fiy= 250 *248.5% 1 36 = 84,5 kN

v=1,15
fpa = T/ 1.15 = 600/1,15 = 520 N/mm”
Fea=2*A*f,4=2 %113 * 520=117,52 kN

MR.J =, I:h.d s 84,5 % 'ﬂ',?"‘ﬁ? ol 63,1}{} kNm

tsd = Mg / (b & fig) = 2,76*10° / (250* 870°* 1,36 ) = 0,011

£/8s =-0,4/5,0

&= x/d = 0,074

w=10012

potrfs1 = 00 bd fiyg / g = 0,012 % 250 * 870 * 1,36 / 520 = 6,83 mm’ < Ay =226 mm®
Podtip D3-10

b =250 mm (tri gredice)

h =990 mm

d =870 mm

£, = 0,0020 (opeka)
g, = (L0030

x =d s/ (g + &)= 870 * 0,0020 / (0,0020 + 0,0050) = 248.5 mm
2=d-x/2=870-1243=7457 mm

e L
fpa = 3/2.2 = 1,36 N/mm”
Fod=b*x * fos= 250 * 248,5* 1.36 = 84.5 kN

v=1,15
£ = Bk g/ 1,15 = 600/1,15 = 520 N/mm?
Foa=2% A% f,4=24%78 * 520 =81.12 kN

Mpa = Fya . 2= 84,5 % 0,7457 = 63,00 kNm

Hsg = Msg / (b d” fig) = 1.59%10° / (250* 8707 * 1,36 ) = 0,006

ep/Ee= -0.3/5.0

E=x/d =10,057

m = 0,007

poreAst = @ b d fug / £ = 0,007 * 250 * 870 * 1,36/ 520 = 3,98 mm’ < A, = 156 mm’

Stattd R prroratie opednog nodvore BFIENERBERGER ILOVAC dd. Karlfovae
Laraddavint provzvod . Chedng madhvey fip £

Datiteka: Wienerbarger-Nadvagi doc stvamiog 208




| RN 2LEIHH INSTITUT GRADEVINARSTVA HEVATSKE. dd Aagreb
ling. bro 21 10-264 5706 Lavad wm betonske 1 zidane konstrukchje .

Un: Ev. 2110-370006 Chdsek v konstrzkorje

pop 283, Fanks Rakude |, 10000 Zugreh

telefon: 3857161 25 123 (Centralay, +385/H6125101 (Favod)

Podtip D3-8

b = 250 mm (tri gredice)

h = 990 mm

d =870 mm

£y = 10,0020 (opeka)

£ = 0,0050

X =d. g/ (g te)=870*0,0020/(0,0020 + 0,0050) = 248.5 mm
2=d-x2=870-124.3 =745,7 mm

Yo =22
fig = 3/2.2 = 1.36 N/mm’
Fpa=b*x* fi;= 250 % 248 5% 1.36 = 84,5 kN

¥=1,15 _
fpd = fuka/1.15 = 600/1,15 = 520 N/mm®
Fog=2% Ag* f4=2 %50 * 520 =52,00 kN

Mpa = Fsq. 2= 52,00 * 0,7457 =38,78 kNm

Mg = Msg / (b d” fig) = 1,14*10° / (250% 8707 * 1,36 ) = 0,004

e = -0.3/5.0

E=x/d =0,057

w = 0,007

porfiar = @ b d g/ G0 = 0.007 * 2350 * 870 * 1,36/ 520 =398 mm” < Ay = 100 mm’

Podtip D3-6

b =250 mm (tri gredice)
h =990 mm

d =870 mm
gn = L0020 (opeka)
£ = (LOOSO

X =d.ep/ (g +2) =870 * 0,0020 / (0,0020 + 0,0050) = 248.5 mm
z=d-x2=870-1243=7457 mm

T 232
frg = 3/2,2 = 1,36 N/mm’
Fea=b*x*Fhy= 250 % 248.5% 1,36 =845 kN

T\:l*]-S )
foa = Gl 1,15 = 600/1,15 = 520 N/mm”
Fsa=2%* Ag* [a=2*28+520=29,12 kN

Mpa=lea . z=52,00* 0,7457 =21.71 kNm

Stk provodun opednog aadvaie WIENERBERGER [LOVAE dd., Karlwae
Ciradevan provoved Opedénm nadvay tip D

Dareteka Wigserbirger-Nadvoyi doc stranica 2128




RN 2110100 INSTITUT GRADEVINARS TV A HRVATSEE, dd_Zagreb

Tevy b 21 10-2645/06 Zaved wa-batonske 1 eidene konstrukene . -

Ln Ev: 2110370006 Oilsjck za konstrukege *
pop 283, Janka Rakude 1, 10000 Zagreb

telefon: +385/1/01 25 125 (centrala), +3IB51/ 125100 (Zaved)

tsq = Msa / (b d* fog) = 0.76%10" / (250% 8707 * 1,36 ) = 0,003

gpiss = -0,3/5,0

E=x/d=0,057

m = 0,007

poefst = @ b d fyg / g = 0,007 * 250 * 870 * 1,36/ 520 = 3,98 mm’ < A, =56 mm’

6.1.5 Tip D4
Podtip D4-14

b =250 mm (dvije gredice)

h = 1240 mm

d=1120 mm

gp = (L0020 (opeka)

£, = 00,0050

x =d.gp/(gn +e)=1120 * 0,0020 /(0,0020 + 0,0050) = 320 mm
z=d-x/2=1120-160 =960 mm

‘.l'r'-'\- = 21:2
fra = 3/2.2 = 1,36 N/mm*
Fog=b®*fx*fg= 250%320% 1.36= 1088 kN

=115
foa = T a/1,15 = 600/1,15 = 520 N/mm”
Fia=2%A* f,a=2*154 * 520 =160,2 kN

Mpg = Fog. 2 =108.8%0.960 =104.4 kNm

Hsa = Mgg / (b d? fo) = 8.42%10% / (250% 1120° * 1.36 ) = 0,020

e = -0.6/5.0

E=x/d=0,107

m=10.025

patrfAst = @ hd g /g = 0,025 * 250 * 1120 % 1,36 /520 = 18,31 mm® < A, =308 mm’
Paodtip D4-12

b =250 mm (dvije gredice)

h= 1240 mm

d= 1120 mm

gp = 0,0020 (opeka)
£, = (,0050

x =d.g/(gp+eg)=1120* 00020/ (0.0020 + 0,0050) = 320 mm
z=d-x2=1120-160=960 mm

¥ = 22

Staticki praradun apedrog nadvope WIENERBERGER ILOVAC, dd. Karlova:
Carmdevint proszvod Coednn madvey fip O

Dhttotedar Wienerberger-Nadvel doe stramica 22728




[RM 27110000 INSTITUT GRADEVINARSTVA HRVATSKEE, dd Zagreh

Lewj. br 2110-2643/06 Lavod za betenske 1eidane konstrukelje .
Un. By 2110-370006 Cdsjek za Konstrukeije
p.p 283, Junka Rakode |, 10000 Zagreh
telefon. FABS/1/GE 25 125 {eontrala), +38S/1RI25101 (Favad) i

o = 3/2,2 = 1,36 N/mm?
Fra=h*x* fig= 250 * 320% 1,36 = 108.8 kN

¥=1,15
fod = faa/ 1,15 = 600/1,15 = 520 N/mm”
Foym= 2% A4 £ 4=24113* 520=117,52 kN

Mpg = Foy . 72 =108,8%0,960 =104.4 kNm

tsa = Msa / (b d® fig) = 3.29%10° / (250* 11207 * 1,36 ) = 0,008

enles=-0,4/5.0

£=xid=0,074

w=0012

porrfhs) =@ bd fhg [ fa=0,012 * 250 * 1120 % 1,36/ 3520 =89 mm" < A =226 mm”
Podtip D4-10

b =250 mm (dvije gredice)

h=1240 mm
d=1120 mm

gp = 10,0020 (opeka)
£, = (L0050

x =d.ey/ (ente) = 1120 = 0,0020/ (0,0020 + 0.0050) = 320 mm
z=d-x/2=1120-160 =960 mm

?“’ - 212
fog = 3/2,2 = 1,36 N/mm”
Foa=b % x* fyy= 250 * 320* 1,36 = 108,8 kN

PE= g L
fpa = /1,15 = 600/1.15 = 520 N/mm®
Fog = 2% As* £a=2 %78+ 520 =8 1,12 kN

Mpa = Fsq . 2 =81,12%0,960 =77,9 KNm

tsa = Mgy / (b d” fha) = 1.89%10% / (250% 1120% * 1,36 )= 0,004
en'Es = -0,4/5.0

Z=x/d=0.074

o =0,012 |

potrfAat = @ b d fyg / 0 = 0,012 * 250 % 1120 % 1,36/ 520 =89 mm’ < A, = 156 mm°

Podtip D4-8
b =250 mm (dvije gredice)

h=1240 mm
d=1120 mm

Hgtickt proracun opednog padveia WIENERBERGER ILEWVAC, dd | Karliven
o Civadevni preisvod- Opedni nadvey tig D
Dasetedun Wienerherger Nofvoit doc stroamica X328




RN 21000 INSTUUT GRADEVINARSTVA HRVATSKL, d.d, Zagrch

lewy. e 2110-264 506 Zavud #a hetonske i zidane konstrubeije :
Ui, Ev.: 2110-370006 Chdsjek wa konstrukeije

pop 283, Tanki Rekode |, 10000 Lagreh
telefon: +385/1/ 1 25 125 {centrala), + IB5/1B125101 (Faved)

e, = 0,0020 (opeka)

£, = 0,0050

X =d. g/ (e + e = 1120 * 0,0020/ (0,0020 + 0,0050) = 320 mm
z=d-x2=1120-160 = 960 mm

Yo =2.2
fog = 3/2.2 = 1.36 N/mm°
Foa=b*x * fiy= 250 * 320* 1 36 = 1088 kN

v 115
fpa = o/ 1.15 = 600/1,15 = 520 N/mm®
Foa=2% Ag* f,0=2 *50 * 520 =52,00 kN

Mpg = Fsd . 2 =52,00%0,960 =49,9 kNm

Hsg = Msa / (b d® fig) = 1,35%10° / (250* 11207 * 1,36 ) = 0,0032

gnfes = -0.4/5,0

E=x/d = 0,074

ar= 0,012

poreist = @ b d fig / g = 0,012 % 250 % 1120 * 1,36 / 520 = 8,9 mm* < Ay = 100 mm?

Podtip D4-6

b =250 mm (dvije gredice)
h = 1240 mm

d=1120 mm
£n — 0.0020 (opeka)
g = 0,0050

X =d.en/ (8 +8)= 1120 % 0,0020 / (0,0020 + 0,0050) = 320 mm
z=d-x/2=1120-160 =960 mm

T'r’r o 2:\2

fog = 3/2.2 = 1,36 N/mm?

Fog=b *x* fiy= 250 * 320* 1,36 = 108.8 kN

v=1,15
fpa = fora/ 1,15 = 600/1,15 = 520 N/mm?
Fog=2% Ag* Ly =2 %28 * 520 =29,10 kN

Mgy = Feg . 2 =29,10%0,960 =27,95 kNm

Hse = Msg / (bd® fog) = 0,90%10° / (250% 11207+ 1.36 ) = 0,002

£/es=-0,3/5,0

£=x/d =0,057

= 0,007

porst = @ b d fiyg / 0 = 0,007 * 250 * 1120 % 1,36/ 520=75,13 mm’ < A, = 56 mm"

Shattcks pravacun opednog padvorn WIENERRERGER HEWAC dd. harlovar
Crradevm prosvod. Opedni nadvaf tip 1

Puatoniki: H"rrner&erg#-hﬁh:y.-_doc strvimica 24728




RN 31000100

Taw) br 21 10-264 5006
Un Ev.: 21 10=-370:06

INSTITUT GRADEVINARSTVA HREVATSKE, dik. Zrgreb
Lavod #a betonske §eidane konstrukcije
Chdsjek xa konstrukeije
ppr283, limka Rakuode |, 10000 Zagreh
telefon: F385/Li61 25 125 (centralal, {IRS/LAG1IAL0L (Favady

1<

6.2 Nosivost pri djelovanju popreéne sile

Za proracunsku vrijednost popreéne sile uzeta je reakeija na lezaju. Zanemaren je povoljan utjecaj
lzravnog prijenosa popreéne sile u lezaj kojim se smanjuje proracunska popreéna sila kao i stvaranje

rasteretnog luka {odnosno opteretnog trokuta), §to sve daje poveéanu sigurnost nadvoja.

Otpornost popreénog presjeka jednog nadvoja bez armature na popreénu silu:

Vit = Tra*k(1,24400 1) ¥by*d=0,03%(1.6-0.188)( 1 2+40%0.003)* 4.6* | 8.8=4.84 kN
Zatri nadvaoja @ Veg=14.51 kN

Posmicna prora¢unska otpornost u horizontalnoj sljubnici na spoju grediea - vidni elementi:

Tra = fukig = Lkt "f’:l"w =0,3/22=0,136 ]IN"J_-"'ITll'l'l2

7 Usporedba djelovanja i nosivosti
7.1 Moment savijanja

Tip D14 D14 Da 1 D14 D4
{k"’rﬂ-‘;‘]} 307 | 441 | 574 | 7.08 | 842
u?dwfi Lo | u | o® 63 | 1044

Tip Do Diia Dz D12 Dz
[lf‘fd:‘;'f11J 12 | 1,72 | 224 | 278 | 329
{1:;:“;11 8§76 | 1138 | 2764 | 63 | 1044

T | Dose | Diae | Dose | Do | Do
“ﬁ;} 069 | 099 | 120 | 159 | 189
{Q’Il]’;fﬂ 6,12 1.3 32 63 77.9

Stalicht proradun apetung mdvoja WIENEEBERCGER 1LOVAC
Crradevi praizvod: Opedn nadvaj tip 1

Dhatiteba .F.F'.'Jn:;.lirfr!.ln:‘rg.e-."-.".-'ar.f'.';_.'_,l'r e

i, Karlovac

Sranicd 25013




RM 21110100 | INSTITUT GRADEVINARSTVA HRVATSKE. d.d, Zagreh
lew) hre 20 10-264 506 Fivod g betonske | ridane kenstrukeije + H
Ln. Ev.: 2TH0-3T0/06 Oddsjek za konstrukeije
pop 283, Janka Kakwde 1, 10000 Zagreh
telefon: +385/1/61 25 125 (centrata), +385/16125101 (Zavod)
Tip Dy D s D5 Dag
Mgy
(KNm) 0.49 0,71 0,82 1,14 1,35
Mg n
(kNm) 3.9 7.93 27.6 38,78 49.9
Il]jl D{j-.ﬁ. 1 [-fi D;,.ﬁ D;_b D.Hc.
Mea
(kKNm) 0,33 0,47 0,61 0.76 0,9
Mz :
(kNit) 2,17 4 44 15,5 28.12 27,95
7.2 Popreénasila
| Tip D14 D14 Doy Di14 Dots |
Vg (kN) 3,69 5,30 6,91 852 1013
Vrar (kN) 14 51 14,51 14,51 14,51 14,51
Tip Dy.12 I D2 D742 D2 Dz
Vsa (kN) 2,30 . 3,30 4 .30 5,30 6,30
Vius (kN) 1451 | 14,51 14,51 14,51 14,51
Tip t:-_'g_-m Do Dayg Di.1n Do
| Vasa (kN) 1.76 2,52 3,29 405 4,82
Viai (kN) 14,51 14,51 14 51 14,51 14,51
. Tip Dyg Dyg Dy.g Dy Deg
Vg (KN) 1,48 212 2.76 3,41 4,05
L Via (KN} 14,51 14,51 14,51 14,51 14,51
Tip Dy : Dy 2.6 Dy Dy
Vsa (kN) 1,20 1,72 2,24 276 3,29
Vi (kN) 14,51 14,51 14,51 14,51 14,51
7.3 Poprecna sila - posmiéno naprezanje
lip Diogg .14 Doy Di.i4 Di.14
Tsdl 0,039 | 0,049 | 0,038 0.031
(N/mm™)
Togn 0,092 | 0,065 0,056 | 0,052 | 0.049
(N/mm’)
T 0136 | 0,136 (L136 | 0,136 | 0,136
(N/mm™)

Standhy prorgdnn opedncg nadvaia WIENERBERGER ILOVAC dd., Karlovar

Ciradeviit proisvod:Cpednd nadvay nip O

ittateka Wienerberger-Nodvain dog

stramica 26028




RN 21110100 INSTITUT GRADEVINARSTVA HRVATSKE, d., Zagreh
Trvy b 2110-26 3000 Favod i betonske 1 aidane konstnskeije .
Lin. kv s 2110-370106 Crdsjek za Konstrukcnye
p.p 283, Janka Rakose 1. 100040 Zagreb
| telefon: 345161 25 125 {cenirala), +385/1/6125101 {Favod)

Tip Dy.12 Dz D1z Ds.12 D12

Taad | s 0,024 0,031 0,024 0,019
(N/mm”)

T5d2 (1058 {0,040 0.035 0,032 0,030
[Nf’mml]

Tid 0,136 | 0,136 | 0,136 | 0,136 | 0,136
{mem'j']

Tip Dp.1o Do Do D1y Do

T34 --- (014 (0.023 0,018 0,015
{Nhnmlj

s 0,044 | 0,031 | 0.027 | 0.025 | 0,023
{ Na"mm‘!j

Titd (1.136 0,136 (1,136 (L1336 (0,136
(N/mm*)

Tip Dig D ;.5 Dig Dyg

T4l e 0,016 0,020 (L0135 0012
{N/mm?)

Todz 0,037 (L0026 0,022 (021 (1,020
{Nr"mmz]l

Thd (1,136 (L136 0,136 (L136 0,136
{N.-’mmz}

Tip Dog Dy Dz Dig Dy

T5d1 --- (013 0,016 (LOL2 0010
(N/mm?)

T2 0,030 (o2 0,018 0,017 0,016
(MN/mm 1}

T 0,136 | 0.136 | 0,136 | 0.136 | 0.136
{N‘.fmmg}l

adje je:

Tsg) posmicno naprezanje u sljubnici gornji rub gredice - donji rub prvog reda zidnih elemenata
Tsg2 POSMIENo naprezanje u polovini visine presjeka.

Kako je za sve tipove nadvoja i za najvecée proracunske raspone za pojedine tipove Mg = Msq, Ty =
Tsal Vga = Vsy nosivost za proracunska djelovanja dokazana je i za sve manje raspone.

8 Provjera naprezanja

Provjera viaénog naprezanja u sljubnici gornji rub gredice - donji rub prvog reda zidnih elemenata

Shaticks provadun apednog aodvaia WIENERBERGER ILOVAC, dd. Karfovac
Caradevni proinved: Cmadn nodvoy tip D

Lateveka: Wienerberger-Nadvoi dac stranica 2T/28




RN 21110100
Lewj, br. 2110-2635/06
L B - 21 H0-370:06

INSTITUT GERADEYINARSTWA HEVATSEE, d.d. Lagreb
Zaved za batonske | aidane Konstiukege

Oilsjck #a konstrukoge

pop 283, Janka Rakuge 1, 1000 Fagreh

tefefon: +3R5/10%] 25 125 (centrafa), +385/1% 125100 (faved)

o = (Msa/T) * (/2 - hy)
h; =240 mm

Tip D1

o = (441 / 2451)* (49042 - 240) = 0,090 N/mm®
Tip D2

a = (5,74 /8442) *(740/2 - 240) = 0,089 Nimm’®
Tip D3

@ = (7,08 /20214) * (990/2 - 240) = 0,090 N/mm”
Tip D4

a = (8.42 /39721) * (1240/2-240) = 0,082 N/mm’

9 Zakljuéak

Nadvoji tip D0, D1, D2, 33 i D4 imaju zahtijevanu nosivost za svijetle otvore od 1,00 m do 3.50 m za
opterecenje vlastitom teZinom uz uporabu zidnih elemenata tipa POROTHERM 258 P + E. Sve prema

prikazanoj tablici.

Proizvodne duljine {L:Tl’l]" - o

L 100 125 150 175 200 225 250 275 300 325 350
Svijetli otvori (cm)

Lo=L-2.12,5 75 100 125 150 175 200 225 250 275 300 325

Proracunski rasponi (em)

Li=Ly+ (1730125 .2=L-17 83 108 133 158 183 208 233 258 283 308 333

CGiornja zona armatura @ (mm) b 6 8 0 12 12 14 14 14 14 14 ]
- Popreéna armatura @ (mm) 35 % _ B P e i g F 7
| Donja zona armature & {mm) | 6 6 8 10 12 12 14 14 14 14 14

Liateteka: Wianerherger-Nadvngi dog

.'h'!:rf.i:’.f-u Frovacun cpednog nadvaia i!."J'H.-"r'EHJ'}H.’é{?EH HLOVAC dd, Karlovar
Cradeynt pommet:C e o e O
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