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1 OBECNE INFORMACE O KONSTRUKCNIM
PRVKU

1.1 Popis konstruk¢niho feseni

Schodist¢ je feSeno jako deskové dvouramenné, technologicky feSeno usazenim
prefabrikovanych Zelezobetonovych schodistovych ramen na monolitickou podestu (=stropni
desku) a mezipodestu. Osazeni schodi§t'ovych ramen na mezipodestu je realizovano na ozub, na
kterém je instalovan akusticky prvek firmy Schock — typ F-V1. (kloubovy spoj) Mezi
schodistovym ramenem a Zelezobetonovym schodistovym jadrem je z duvodu pieruSeni
akustického mostu pouzit také akusticky prvek firmy Schock — typ L. Samotné schodistové
rameno bude na stavbu instalovano za pouziti manipula¢nich tchytt firmy HALFEN, a jejichz
navrh je soucasti projektové dokumentace.

Mezipodesta je souc¢asti monolitického Zelezobetonového jadra a technologicky je konstruovana
za pomoci vylamovaci vyztuze. Skladba mezipodesty je slozena mimo jiné z izolace ISOVER
TDPT tloustky 50 mm, zabranujici Sifeni kro¢ejového hluku.

1.2 Parametry schodisté

konstruk¢ni vyska podlazi: 3222 m
Sitka podesty: 2300 mm
Sifka mezipodesty: 1100 mm
Sitka ramene: 1100 mm
vyska ramene: 1930 mm
délka podesty/mezipodesty: 2500 mm
teoreticka délka podesty/mezipodesty: 2700 mm
ptdorysna délka ramene: 2200 mm
teoretické rozpéti: 3250 mm
vyska schodist'ového stupné: 178,89 mm
Sifka schodist'ového stupné: 275 mm
uhel stoupani: 33,04 ©

pocet stupiiti v rameni: 9



1.3 Tloustka desek

R1 - Schodi$t'ové rameno

- jednostrané pnuta prost¢ uloZzena deska
h (1.2 L (L2 3250 =130 — 163
ram =125 20) "™ = 25720 - i

M1 - Mezipodesta

- jednostran¢€ pnuta vetknuta deska
1 1 1 1
hm—p = %"’% 'Lm—pod= EN% -2700 =77 —90mm

D1 - Podesta

- jednostrané pnuta spojita deska (rozméry vychazi z predbézného statického navrhu
stropni desky)

hpoa = 220 mm

Navrh:
podesta: hya = 220 mm (1.PP a 1.NP); 250 mm (2.NP)
mezipodesta: hppea = 220 mm
schodist’ové rameno: ham = 185 mm

Navrh rozmérd vychazi z geometrie napojeni schodistového ramene na podestu/mezipodestu.

Mrwe

podlazich. Spravné geometrické napojeni schodistovych ramen na podesty/mezipodesty je
zaji$téno upravou tloustky skladeb. (viz. pfedbézny staticky vypocet 2.1.2)

1.4 Podchodné a priichodna vyska

A) Podchodna vyska

h = 1500 + 750
Lmin = cos(a)

h = 1500 + 750
Lmin = cos(33,04)

hi.min = 2394,68 mm

hi.rear = 2873 mm  (vychazi z geometrie - AutoCAD)

himin = 2394,68 mm < hy.pga; = 2873 mm
Vyhovuje



B) Prlchodna vyska
ha.min = 750 + 1500 - cos(a)
ha.min = 750 + 1500 - cos(33,04)
hy.min = 2007,435 mm

ha,reaL = ha;reaL - cOS(@)

hZ;REAL = 2873 . COS(33,04)

hZ;REAL = 2408,4 mm

hz;min = 2007,4‘35 mm< hZ;REAL = 2408,4 mm
Vyhovuje

2 SCHEMA SCHODISTE

2.1 Detail ulozeni schodiStového ramene na mezipodestu
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2.2 Schodistovy prostor
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LEGENDA:
Vv Vylamovaci vyztuz (FERBOX")
S1 Schock —typ L
S2 Schock — typ F-V1
R1 Schodistové rameno
M1 Mezipodesta

WI1; W2 Monoliticka Zelezobetonovy sténa (tl.: 200 mm; 300 mm)



3 NAVRH SCHODISTOVEHO RAMENE

3.1 Vypocet zatizeni

STALE ZATIZENI vypocet f[kN/m] | vi-] | f4[kN/m]
vlastni tiha desky 0,221-25-1,1 6,08 1,35 8,21
vlastni tiha schodistového stupné 0,17889/2 - 25 - 1,1 2,46 1,35 3,32
povrchova tuprava 0,38 - 1,1 0,42 1,35 0,57
PROMENNE ZAT{ZEN{
uzitné 5-1,1 55 1,5 8,25
CELKEM (g+q)= 14,46 KN/m (g+q)q= 20,35 kN/m

- spojité liniové zatizeni na celou Sitku
schodistového ramene (1,1 m)

Statické schéma schodistového ramene:

\HVJ,HHHJH\VHH.H,HlVJ,HH,MHM\

A AN
L

L 3225
7

K vypoétu maximalniho ohybového momentu na schodistovém rameni uvazujeme model
prostého nosniku a rozponu rovném pudorysné délce schodistového ramene.

3.2 Pribchy vnitinich sil

Maximalni ohybovy moment: (na celou §ifku ramene = 1,1 m)

1 1
My max = 3 f- L* = 3 20,35- 3,252 = 26,46 kNm

3.3 Materialové vlastnosti

Beton C 30/37 XC1 - C1 0,2 — Dmax 16 — S4

_ fck _ 0 _
fea = 15 20MPa
fctm = 2,9MP(1
Ocel B 500B
500
fya = Iy L 390 _ 435mpa

Yy 115




Vyska kryti vyztuze

Cnom = Cmin + ACqey

Cmin = max{cmin,b; Crmin,dur T Acdur,y — ACquradas 10mm}
Cmin = max{@ = 10mm; 10mm + 0 — 0; 10mm}

Cmin = 10 mm

Acgep,= 10 mm

Chom = 10+ 10 =20 mm

3.4 NAVRH VYZTUZE

Névrh je proveden na celou Sitku schodistového ramene. (b = 1100 mm)

My 26,5 kN/m

0 10 mm S@ = 78,54 mm2
Oy 6 mm Sos= 2827 mm’
d 190 mm d=hy-c-0912-0;

hy 221  mm

c 20 mm

fox 500 Mpa

£y 435  Mpa

fex 30 Mpa

fea 20  Mpa

fctm 2,9 Mpa

3.4.1 Hlavni nosna vyztuz
My 265

Asrea =994 “fya  0,9-190-435

_Agyeq 35571

Mrea = —g T 7854

= 355,71 mm?

4,53

NAVRH 5 x @ 10 mm - @ 10 mm 2 200 mm (A prov = 392,69 mmz)

AS,prov = SQ) -5=78,54-5=1392,69 mm?
As req = 355,71 mm? < Ag prop = 392,69 mm?

VYHOVUJE

3.4.2 Rozdélovaci vyztuz

AS,roz = 0;25 ° AS,pT‘ov (na Im §ﬁ,‘ky)
AS’roz 2 0,25 * 356,98
AS,TOZ 2 89,25 mmz

NAVRH @ 6 mm i 250 mm (Ag prov = 124,4 mmz)



_ Spw-b 28271100

A =
Sroz a 250
AS,roz = 0:25 : AS,prov

Agror = 124,40 mm? > 0,25 - Ag o, = 89,25 mm?
VYHOVUJE

= 124,4 mm?

3.4.3 Ovéfeni konstrukénich zasad
fctm
fy
Ag min = max{0,26 % 1100-190;0,0013 - 1100 - 190}

A min = max{315,17;271,7}
Ag min = 315,17 mm?

As min = max{0,26 -

-b-d;0,0013- b - d}

Asmax = 0,04-b-d
Ag max = 0,04 - 1100 - 190
Ag max = 8360 mm?

Agmin = 315,17 mm? < Ag prop = 392,69 mm? < Ag nay = 8360 mm?

VYHOVUJE

Smin = Max{20 mm; 1,20; D4, + 5 mm}
Smin = Max{20 mm; 12;16 + 5 mm}
Smin = 21 mm

Smax = min{250 mm; 2h}
Smax = mMin{250 mm; 442 mm}
Smax = 250 mm

Smin = 21 mm < Sprop, = 200 mm < Spg, = 250 mm
VYHOVUJE

3.4.4 Posouzeni
B Asprov * fya _ 392,69 - 435

-~ 08:b-f,; 08-1100-20
x =9,7mm

X

z=d—-04-x=190-0,4-9,7 =
z =186,12 mm

Mpq = AS,prov : fyd *Z
Mps = 392,69 - 435 186,12
Mp; = 31,78 kNm

Mg, = 26,46 kNm < Mgy = 31,78 kNm
VYHOVUJE

Navrh vyhovuje: NAVRHUJI 5 x @ 10 mm - © 10 mm a 200 mm (AS,prov = 392,69 mm?2)



3.4.5 Navrh vyztuze pti hornim povrchu

Jelikoz je konstrukce prosté podepfenym nosnikem, nevznikd v konstrukci zadny zaporny
ohybovy moment, tudiz pro navrh vyztuze pfi hornim povrchu budeme vychazet z konstrukénich
zasad, které musime dodrzet, a to minimalni plochu vyztuze a maximalni osové vzdalenosti
prutti.

NAVRH 5 x @ 10 mm - @ 10 mm 2 200 mm (A prov = 392,69 mmz)

f ctm
fyk

2,9
Agmin = max{0,26 - =+ - 1100 - 190;0,0013 - 1100 - 190}

Ag min = max{315,17;271,7}
Ag min = 315,17 mm?

A min = max{0,26 - -b-d;0,0013 - b - d}

Agmax = 0,04-b-d
Ag max = 0,04 - 1100 - 190
Ag max = 8360 mm?

Agmin = 315,17 mm? < Ag prop = 392,69 mm? < Ag nay = 8360 mm?

Smin = max{20 mm; 1,20; D4, + 5 mmj}
Smin = max{20 mm; 12; 16 + 5 mm}
Smin = 21 mm

Smax = mMin{250 mm; 2h}
Smax = mMin{250 mm; 442 mm}
Smax = 250 mm

Smin = 21 mm S Spro-‘; = 200 mm S Smax - 250 mm
Rozd€lovaci vyztuz

Asroz = 0,25 Agproy,  (na 1m Sifky)
AS‘roz 2 0,25 * 356,98
As 1oz = 89,25 mm?

NAVRH @ 6 mm i 250 mm (Ag prov = 124,4 mmz)



3.4.6 Néavrh vyztuZeni ozubu

260

N TV 1 (&inné vyska prifezu
L 160 100 100 § d = 160 - 20 - 6/2
\\\ ‘ ANA ~ d=137 mm
\
\ g ¢ =20 mm
\ R
\\\ | 0 =6 mm
\ S, =2827 mm’
\
\\\\
\\\\\
Velikost sily R (liniové zatizeni od tihy schodi§tového ramene)
1 1
R=--fL=5-2035-3225=32814 kN/1,1m’

Mgp = R - 1y = 32,814 - 260 = 8,53 kNm/1,1m’

A - Mo _ 8,53 = 159,07 mm?
SREQVOD =00 d f,q4  09-0,137-435
Sg-b 28271100 ,
As provyvop = = = 182,92 mm

a’ 170

As reqvop = 159,07 mm? < Ag proy vop = 182,92 mm?

Navrh vyhovuje: Agyop NAVRHUJI 6 x @0 6 mm - @ 6 mm a 170 mm
(As prov = 182,92 mm’)

| R 32814
S,REQ,SV — fy_d - 435
Sp-b 28271100
a 220

= 75,43 mm?

Ag prov,sv = = 141,35 mm?

AS,REQ,SV = 75,43 mmz < AS,PROV,SSV = 14‘1,35 mmz

Navrh vyhovuje: Ay NAVRHUJIS x @ 6 mm - @ 6 mm a 220 mm
(A proy = 141,35 mm’)

3.4.7 Posouzeni smyku
Veic = R

1
Vs = {[cRd e (100 py - fud3 + o+ aep] by - d
(vmin + kl : ch) ) bw -d

c _0,18_0,18_012

Rde =y 7015

k=14 220 1 |2 oot k<2 ok=2
d 137 ’ -

Asyop 169,62
PL=" d T 1100137

=0,00113 (< 0,02)v



kl = 0,15
Ny, 32,814

A, 1100- 160
Upin = 0,035 - k3/2 . f1/2 = 0,035 - 23/2 . 301/2

Ocp =

= 0,186

c
VUmin = 0,54
1
VRdc — [CRd k- (100'pL 'fck)3 + kl 'Ucp] 'bw'd
(vmin + kl - Ucp) . bw -d
1
Vege = [0,12-2-(100-0,00113-30)3 +0,15-0,186]-1100- 137
' (0,54 4+ 0,15 - 0,186) - 1100 - 137

58,54
Vra.c = 85,85
Veae = 58,54 kN/1,1m’

Viac = 58,54 kN = R = 32,814 kN

VYHOVUJE

4 NAVRH MEZIPODESTY
4.1 Vypocet zatizeni
Schéma mezipodesty:

Mezi podesta je pro pozdéjsi vypocet pribéhu zatiZzeni rozdélena na oblasti A a B, z divodu

jejich rliznych geometrii a z toho diivodu, ze uvazujeme, Ze oblasti A pienasi v celé své Sifce
pritizeni od schodistovych ramen, které jsou uloZeny pies ozub na mezipodestu.
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A) Vypocet zatiZzeni oblasti A

- zatizeni pocCitano na celou zatézovaci Sitku mezipodesty (b,,; = 0,772 m)

STALE ZATIZENI vypocet fi[kN/m] | vi-] | f4[kN/m]
vlastni tiha desky 0,572: 0,22 - 25 3,15 1,35 4,25
vlastni tiha ozubu 0,2-0,15-25 0,75 1,35 1,01
povrchova tprava 0,572 - 1,58 0,90 1,35 1,22
pfitizeni od schodistového ramene 32,814/1,1/1,35 22,10 1,35 29,83

PROMENNE ZATIZEN{
uzitné 0,572 -3 1,72 1,5 2,58
CELKEM (g+q) = 28,62 KN/m  (g+q)y= 38,89 kN/m

B) Vypocet zatizeni oblasti B

- zatizeni pocCitano na celou zatézovaci Sitku mezipodesty (b, = 1,1 m)

STALE ZATIZENI vypocet fi[kN/m] | vi-] | f4[kN/m]
vlastni tiha desky 1,1- 0,22 - 25 6,05 1,35 8,19
povrchova tprava 1,1-1,58 1,74 1,35 2,35
piitizeni od schodistového ramene - - 1,35 -
PROMENNE ZATIZENI
uzitné 1,1-3 33 1,5 4,95
CELKEM (gtq)= 11,09 kKN/m (g+q)q= 15,49 kN/m

Statické schéma schodistového ramene:

fy = 38,89 kN/m fg = 15,49 kN/m [fs = 3889 KN /m

U g LU

L 1100 |, 30 | 1100 L

4.2 Prabéhy vnitinich sil

Hodnoty pro vypocet:

| -38,89
38,89

| -38.89




Prubéh posouvajici sily V,:

[ V_z=4510kN

45,10kN |

v

Priibéh ohybového momentu M,

-18,07 kNm

7 My =-18,07 kNm

\ my

'“"‘EE_HER_“\L__L_L___f’_,_,._-r-f"" |

M_y = 8,19 kNm

Pribéhy posouvajici sily V, a ohybového momentu M, byly vypocteny v programu SCIA
Engineer. Velikosti zatiZeni, sil a momenti jsou vztazeny k celkové Sifce mezipodesty. (viz 4.1)

4.3 Materialové vlastnosti

Beton C 30/37 XC1 - C1 0,2 — Dmax 16 — S4

_ fck _ 30 _
fea = 15 20MPa
fctm = 2,9MPa
Ocel B 500B
fyk 500
=—=——=435MP
ya=7 =115 ¢
Vyska kryti vyztuze

Cnom = Cmin + ACqey

Cmin = max{cmin,b; Cmin,dur T ACdur,y - Acdur,add; 10mm}
Cmin = max{@ = 10mm; 10mm + 0 — 0; 10mm}

Cmin = 10 mm

Acgep,= 10 mm

Chom = 10+ 10 = 20 mm



4.4 NAVRH VYZTUZE

Navrh je proveden na celou $itku mezipodesty. (b, = 572 mm)

4.4.1 Hlavni nosna vyztuz - pti hornim povrchu

Mg 18,07 kN/m
(0] 10 mm S@ = 78,54 mm2
N 6 mm Spu= 2827 mm->
d 189 mm d=hy-c-02-0;
hy 220 mm
c 20 mm
£ 500 Mpa
g 435 Mpa
fox 30 Mpa
fed 20 Mpa
fetm 2,9 Mpa
M., 18,07

= 244,33 mm?

A = =

5T¢170,9-d - f,q  0,9-189-435
 _Asreq 24433

e T Sy 78,54

NAVRH 4 x © 10 mm - © 10 mm 3 150 mm (Ag pyo, = 314,15 mm’)

AS,prov = SQ) -4 =17854-4=314,15 mm?
Asreq = 244,33 mm? < Ag rop = 314,15 mm?

VYHOVUJE

4.4.2 Rozdelovaci vyztuz - pti hornim povrchu

AS,roz = 0'25 : AS,prov
Agrop = 0,25 - 314,15
As oy = 78,54 mm?

NAVRH @ 6 mm a 170 mm (Ag proy = 95,12 mm?)

Seet b 28,27 - 572
Agroz = @.tra, zat 170 = 95,12 mm?
AS,roz = 0'25 : AS,prov

Asroz = 95,12 mm? = 0,25 - Agprop = 78,54 mm?

VYHOVUJE



4.4.3 Ovérfeni konstrukénich zasad

AS,min = maX{0,26 . fctm -b-d;0,0013:b - d}
yk
Ag min = max{0,26 - 5(')0 -572-189;0,0013-572 - 189}

As min = max{163,03; 140,54}
Ag min = 163,03 mm?

Asmax = 0,04-b-d
As max = 0,04 -572 - 189
As max = 4324,32 mm?

Asmin = 163,03 mm? < Ag prop = 314,15 mm? < Ag oy = 4324,32 mm?

VYHOVUJE

Smin = max{20 mm; 1,20; D4, + 5 mm}
Smin = max{20 mm; 12; 16 + 5 mm}
Smin = 21 mm

Smax = min{250 mm; 2h}
Smax = mMin{250 mm; 378 mm}
Smax = 250 mm

Smin = 21 mMm < Sprop, = 150 mm < Spyg, = 250 mm

VYHOVUJE

4.4.4 Posouzeni
_ AS,prov : fyd _ 314,15 - 435

*T08b-fq 08-572-20
x = 14,92 mm

z=d—-04-x=189-0,4-1492 =
z =183,03mm

Mpq = AS,prov : fyd *Z
Mgy = 314,15+ 435 -183,03
Mps = 25,01 kNm

Mgy = 18,07 KNm < Mgy = 25,01 kNm

VYHOVUJE
Navrh vyhovuje: NAVRHUJI 4 x @ 10 mm - @ 10 mm a 150 mm (Ag ,,,, = 314,15 mm2)



4.4.5 Hlavni nosna vyztuz - pfi dolnim povrchu

M4 8,19 kN/m
(0] 10 mm S@ = 78,54 mm2
Oy 6 mm Spu= 28,27 mm?>
d 189 mm d=hy-c-9/2-0;
hy 220 mm
c 20 mm
£ 500 Mpa
g 435 Mpa
fox 30 Mpa
foq 20  Mpa
fetm 2,9 Mpa
M,y 8,19

A = = = 110,74 mm?
ST =0,9-d-f,q  0,9-189 - 435 mm

Asreq 110,74
— 4 — — 1’4
Mrea = 75 7 T 778,54

NAVRH 3 x @ 10 mm - @ 10 mm 2 190 mm (Ag prov = 235,61 mmz)

Asprop = Sp+ 3 = 78,54+ 3 = 235,61 mm?
Agreq = 110,74 mm? < Ag rop = 235,61 mm?

VYHOVUJE

4.4.6 Rozdé¢lovaci vyztuz - pii dolnim povchu

AS,roz = 0:25 : AS,prov
As roz = 0,25 - 235,61
As o7 = 58,9 mm?

NAVRH @ 6 mm a 250 mm (Ag prov = 107,82 mmz)

4 _ Spure b _ 28,27 572
S,roz — a - 250

AS,‘I‘OZ 2 0,25 M AS,prov

AS,T‘OZ = 64,71 mmz = 0,25 . AS,prov = 58’9 mm2

= 64,71 mm?

VYHOVUJE



4.4.7 Ovéfeni konstrukénich zasad

AS,min = maX{0,26 . fctm -b-d;0,0013:b - d}
fyk
As min = max{0,26 - 5(')0 +572-189;0,0013-572 - 189}

Ag min = max{163,03; 140,54}
Ag min = 163,03 mm?

Asmax = 0,04-b-d
As max = 0,04 -572 - 189
As max = 4324,32 mm?

Asmin = 163,03 mm? < Ag prop = 235,61 mm? < Ag oy = 4324,32 mm?

VYHOVUJE

Smin = max{20 mm; 1,20; D4, + 5 mm}
Smin = max{20 mm; 12; 16 + 5 mm}
Smin = 21 mm

Smax = min{250 mm; 2h}
Smax = mMin{250 mm; 378 mm}
Smax = 250 mm

Smin = 21 mMm < Sprop, = 190 mm < Spyg, = 250 mm

VYHOVUJE

4.4.8 Posouzeni
_ AS,prov : fyd _ 235,61 - 435

*T08b-fq 08-572-20
x=11,19mm

z=d-04-x=189-0,4-11,19 =
z = 184,52 mm

Mpq = AS,prov : fyd *Z
Mgy = 235,61 -435-184,52
Mgz = 18,9 KNm

Mgq = 8,19 kNm < Mgy = 18,9 kNm

VYHOVUJE
Navrh vyhovuje: NAVRHUJI 3 x @ 10 mm - @ 10 mm a 190 mm (Ag ,,,, = 235,61 mm?2)



4.4.9 Navrh vyztuzeni ozubu

4 0cinna vyska prufezu

‘ R d=150-20-6/2
o W e X d=127 mm
® 9 . Ao ¢ =20 mm
’ \_ \\4 D=6 mm
b p 100, 100 4 150 L Sg=28,27 mm2

Velikost sily R (liniové zatizeni od tihy schodi§tového ramene)
1 1

R= > f-L= > 20,35-3,225 =32,814 kN/1,1m’

Mgp = R - 1pq = 32,814 - 250 = 8,2 kNm/1,1m’

p Mg 8,2
SREQVOD ™ 09.d-f,, ~ 09-0,127-435

Se+b 2827-1100
a© 183,33

= 164,49 mm?

Ag prov,vop = = 169,62 mm?

As reqvop = 164,49 mm? < Ag proy yop = 169,62 mm?

Navrh vyhovuje: Agyop NAVRHUJI 6 x @ 6 mm - @ 6 mm a 170 mm
(As prov = 169,62 mm”)

| _R 32814
S,REQ,SV = fra =35~ />43mm
Sg-b 28,27-1100 5
Ag prov,sv = P 220 = 141,35 mm

AS,REQ,SV = 75,43 mmz < AS,PROV,SSV = 14‘1,35 mmz

Navrh vyhovuje: Ag sy NAVRHUJIS x @ 6 mm - @ 6 mm a 200 mm
(As proy = 141,35 mm’)



4.4.10 Posouzeni smyku
Veac =R

1
VRd,c = {[CRd -k - (100 *PL 'fck)3 + ky 'ch] by -d
(vmin + kl : ch) : bw -d

_0,18_0,18_012
Ree ™y, 7015
k=1+ 200 1+ 200 225.k<2->k=2
d 127 ’ -

_Asyop 169,62

= = =0,00121 (< 0,02)v
PL= Td T 1100-127 (=002
k1 = 0,15

N 32,814
Oep = —2 =0,198

A, 1100- 1500
Upin = 0,035 - k3/2 . f1/2 = 0,035 - 23/2 . 301/2

[

Vmin = 0,54
1
Ve | [Cra e (100 py < fu)3 + Iy 0] by d}
(vmin + kl - Ucp) - bw -d
1
Vey. = 100,122 (100-0,00121-30)3 +0,15-0,198] - 1100 - 127
: (0,54 + 0,15 - 0,198) - 1100 - 127

55,68

Vrac =179 59

Vrac = 55,68 KN/1,1m’

Veac = 55,68 kN = R = 32,814 kN

VYHOVUJE

5 NAVRH TRANSPORTNICH KOTEV

Transport prefabrikovaného schodistového ramene na stavbé bude realizovan autojefabem,
ktery za pomoci transportniho lana uchyti prefabrikat za transportni kotvy systému firmy
HALFEN - kotva s kulovou hlavou 6000-7,5-0140. Vrcholovy thel zdvihu je navrzen na 30.°
Vyztuz transportni kotvy je navrzena dle technického listu vyrobce.

Vybér a umisténi jednotlivych transportnich kotev je navrzeno za pomoci navrhového softwaru
TPA, firmy HALFEN, ktery navrhl a nasledné vypocetl Unosnosti jednotlivych kotev
prefabrikatu. Prefabrikat byl ve vypoétu v programu zjednodusené uvaZovan jako deskova
konstrukce o rozmérech 3225x1100x220 mm a byla zadana jeji navrhova hmotnost. Dynamicky
souéinitel pro pienos je uvazovan 1,3 (doporuc¢ena hodnota pro pifemisténi desky autojetabem).
Podrobny navrh se vSemi vstupnimi udaji, vypoéty, zatizenimi a vyslednymi tGnosnostmi je
soucasti projektové dokumentace — Podrobny staticky vypocet schodisté v priloze.



5.1 Schéma uchyceni prefabrikatu:

1830

A

5.2 Schéma armovani transportni kotvy:

Bewehrter Bereich
= 3-fache Ankerlange |

Hpd

B Randbewehrung

15°

e~15cm

@

P

| g ey/2
" - - . P - Y |
~ =z ‘
5 = SRS . . A
v - = - - —

H Schrigzugbewehrung

Schrigzugblgel immer entgegen
der Kraftrichtung einlegen

=
B
lg =1y + Ankerlinge |

L

l:1 = Gesamtldnge (ca. 2 = Schenkellinge)

Vystrizek technicého listu firmy HALFEN



5.3 Navrh armovani transportni kotvy:

1 [ 2 28 3 K 4 )
Grundbewehrung Steckbigel Randbewehrung Schragzugbigel
kreuzweise (2-schnitfig)
Lastidasse B5008 B5008 B5008
bei Axialzug < 30" [p] bei Schrigzug = 30° [B] beidseitig
de Iy de Iy dez dey dbet b1
[mm?/m] Stiick [mm] [mm] Stiick [mm] [mm] [mm] [mm] [mm] [mm]
13 2x 60 =2 @6 300 = o6 450 @10 @8 25 800
25 2= 100 =2 @8 610 =4 28 610 210 @10 25 1500
5,0 2= 140 =2 @10 720 =4 210 720 @12 @14 35 2000
7.5 2% 160 24 210 720 26 210 720 212 @16 40 2300
10,0 2x 180 =4 210 720 28 210 720 @14 220 50 2600
15,0 2% 240 =4 212 800 26 212 1000 @14 @25 80 3000
200 2= 350 =6 212 1000 =10 ©12 1000 216 @828 90 3400
320 2x 400 =8 212 1000 =10 @14 1100 @16 2x 925 80 3000
450 2= 500 =10 214 1400 =12 214 1440 @20 2% @28 90 3400

Néavrh kotveni transportni kotvy DEHA 6000-7,5-0,140 byl navrzen na zaklad¢ podkladt pro
navrh kotveni z technického listu firmy HALFEN. (viz. vysttizek)

1 Square mesh reinforcement (plo$na sitova vyztuz)

50x 50 x 5 mm

2 U - bar for axial pull (B< 30°) (U - profil pro axialni zvednuti)
®10
L =800 mm

. 200
geometrie:

200
400

pro kazdy transportni kotevni Sroub je navrzeno 10 x @ 10 mm; @ 10 a 40 mm
navrzeno na zakladné inzenyrského odhadu po konzultaci s technickym manazerem firmy

HALFEN - panem Mouchou.
3 Edge reinforcement B 500B (vyztuz v rohu U - profilu)
¢ 12
L =420 mm (> Ly = 3 x 140 (délka kotevniho Sroubu) = 420 mm

4 Diagonal pull stirrup (§ikma vyztuz = "zavla¢")

- neuvazujeme z divodu velikosti thlu < 30°

Soucasti technické zpravy — Podrobny navrh schodisté je vystup z programu TPA firmy
HALFEN, navrhujici transportni kotvy, soucasti ptilohy jsou vytisky z technického listu, kde je
zobrazeno armovani kotvy a jeji konkrétni umisténi v prefabrikatu.
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HALFEN o
Pozicia 1
A CRH COMPANY
TPA 3.13.1 - Systém transportnych kotiev TPA
Preprava | Doska | Standardna doska
GRAPHICS
Pohl'ad zhora
T B
8
L K3 (91;83) K4 (232;83)
50,1 kN
50,1 kN
w © 61;55;-11)
© =
| 91;28) K2 (232;28)
50,1 kN 50,1 kN
] 50,1 kN 50,1 kN
Ll
* 323 *
* 91 + 141 + 91 *
Y
z X
Pohl'ad spredu
H min =130,7
)Tr
8
L
* 323 *
z * 91 + 141 * 91 *
_Y X
Spolo¢nost: CTU , Datum

Vypracoval: David Jenik, Tel.: +420 720 656 240

6. 4. 2023, 11:09:03
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© HALFEN GmbH, Langenfeld, Germany

HALFEN - DEHA, s.r.0., K Vypichu 986, 252 19 Rudna, Ceska republika, tel.: +420 311 672 612, fax: +420 311 671 417

HALFEN o
Pozicia 1
A CRH COMPANY
TPA 3.13.1 - Systém transportnych kotiev TPA
Preprava | Doska | Standardna doska
GRAPHICS
H min = 1307 Pohl'ad sprava
. K2 J K1 K4 K K3
T T
N
N
110 *
28 + 55 * 28 *
VYPOCTY
Vychodiskova hodnota: Zat'azenie:
Hmotnost”: 66,7 kN Celkové zatazenie:
Objem: 0,8 m? Panelaren - zdvihanie: 70,3 kN
Tazisko: Panelaren - transport: 86,7 kN

Sx: 161,3 cm Stavenisko - preprava / montaz: 86,7 kN

Sy: 55,0 cm Zatazenia (panelareri / stavenisko):

Sz: -11,0 cm Kotva 1: 50,1 kN / 50,1 kN
Plocha debnenia: 3,5 m? Kotva 2: 50,1 kN / 50,1 kN
Prifnavost na debnenie: 3,5 kN Kotva 3: 50,1 kN / 50,1 kN
Vrchol. uhol zaves. zar.: 30,0° Kotva 4: 50,1 kN / 50,1 kN
Sucinitel vrchol. uhla zaves. zar.: 1,15
Dynamicky sucinitel - panelarefi: 1,30 Vseobecné:

Dynamicky sucinitel - stavenisko: 1,30
Pevnost beténu v panelarni: 25 N/mm?2 Minimalna vy$ka haku: 130,7 cm
Pevnost beténu na stavenisku: 25 N/mm?
Pocet nosnych kotiev: 2
Spolo¢nost: CTU , Datum

Vypracoval: David Jenik, Tel.: +420 720 656 240

6. 4. 2023, 11:09:03
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HALFEN o
Pozicia 1
A CRH COMPANY
TPA 3.13.1 - Systém transportnych kotiev TPA
Preprava | Doska | Standardna doska
DETAILY KOTVY
Typ kotvy: DEHA Kotva s gulfovou hlavou 6000
Vybrana kotva: 6000- 7,5-0140
Vystuz /| Povolené zat'azenie:
Dizka kotvy I: 140 mm
Hrubka panela (pri minimalnej hrubke panela) B2: 220 mm
Povolené zataZenie (pri minimalnej hrubke panela); Bw = 25 N/mm?2: 56,7 kN
Minimalna osova vzdialenost ez: 430 mm
Detaily kotvy:
Popis poloziek (panelareri): 6000- 7,5-0140
Ob;j. €. 735.010-00047
Zatazova skupina: 75t ;\
Rozmery
I 140 mm /
d: 24 mm /
d1: 46 mm )
d2: 60 mm el
k: 15 mm
Da: 118 mm
VSTUPNE UDAJE
Vypoc&tova norma: Germany Typ umiestnenia: Standardny
Pocet kotiev: 4
Pouzitie kotvy: Preprava Spdsob umiestnenia: Manualne
Druhy prefabrikatov: Doska Typ sumernosti: PIna symetria

Typ prefabrikatu:

Dizka L [cm]:
Sirka B [cm]:
Hrabka D [cm]:

Specificka hmotnost [kN/m?3:

Skupina zatazovacich pripadov: panelaren:

Standardna doska
323

110

22

85,5

Zatazovaci pripad: odformovat:
Pevnost betonu pri odformovani [N/mm?]: 25

Prilnavost k debneniu / Koeficient trenia:

Zatazovaci pripad: Preprava:
Pevnost betonu pri odformovani [N/mm?]: 25

Dynamicky sucinitel:

Skupina zatazovacich pripadov: Stavenisko:

1,3

Zatazovaci pripad: Preprava / Montaz:

Pevnost betonu [N/mm?]:

Dynamicky sucinitel:

25
1,3

Ano

1 kKN/m?

Ano

Kotva 1:
X [cm]:
Y [ecm]:

Kotva 2:
X [cm]:
Y [ecm]:

Kotva 3:
X [em]:
Y [cm]:

Kotva 4:
X [em]:
Y [cm]:

Typ zavesu:
Vyrovnavaci ¢len:

Vrchol. uhol zaves. zar. [°]:

Systém transportnych kotiev:
DEHA Kotva s gulovou hlavou 6000

Typ kotvy:
Koniec:

91
28

232
28

91
83

232
83

Lano / Retaz
Nie
30

VSetko

Bez povrchovej upravy

Spolo¢nost: CTU ,

Vypracoval: David Jenik, Tel.: +420 720 656 240

Datum
6. 4. 2023, 11:09:03
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© HALFEN GmbH, Langenfeld, Germany

HALFEN - DEHA, s.r.0., K Vypichu 986, 252 19 Rudna, Ceska republika, tel.: +420 311 672 612, fax: +420 311 671 417

TPA 3.13.1 - Systé[n transportnych kotiev TPA
Preprava | Doska | Standardna doska

POZNAMKY

Panel musi byt navrhnuty pre pripad prepravy!

The design - including the static values - does only apply to the designated HALFEN product. The load
bearing capacity of third party products, appearing to be identical in construction, might differ. For
this reason, the software provider does not extend warranty if external products are used.

Spolo¢nost: CTU , Datum
Vypracoval: David Jenik, Tel.: +420 720 656 240 6. 4. 2023, 11:09:03




HALFEN DEHA KKT SPHERICAL HEAD LIFTING ANCHOR SYSTEM
HALFEN DEHA KKT Spherical Head Lifting Anchors for Beams and Walls

Additional reinforcement when using the spherical head anchors in wall elements

Reinforced area
= 3 times anchor length L

'_[}‘ p EJ tdge reinforcement /
BRI T | B R G .
‘ !
15° — 3 - f
_:_.——-;’,I—::’—"—JF.__—--—' -3 m"“\t ’ Aé' h |
8 | ST |3 |
© +|E i st L D e
i A‘?“;ﬁ | I—:' 2 Always insert diagonal pull reinforce-
_L 1 5&""‘ I _w|5  ment opposite to the load direction
=
e~15cm I © “&'J;
| T
@ / l &
L /T i 1 1 ] i

T
ﬁbar (positioned as cIoseFo the anchor as possible) |

1 e./2 a
=2 === v ./I ey /'\n\}' ids1 J Aot
- L O
e e
i3 |

ls1 = total length

n Diagonal pull reinforcement (approx. 2 xlength of leg)

(% The diagonal pull reinforcement
must be placed as close as
possible under the recess former
and installed with full contact
to the anchor.

The bend radius according to
DIN 488 is not mandatory for the
diagonal u-bar.

@ Using short anchors and a high minimum
number of u-bars, spacing has to be less
than 15cm.

@ Length of the link (Is) = length of the anchor (1)
+ (l4) from the table below.

Reinforcement in walls

® 200 ® B oo
Square U-bar Edge reinforcement " Diagonal pull stirrup
Load mesh reinforcement Ba008 R 32000
class for axial pull s 30° [B] for diagonal pull > 30° [B] both sides
ds I1 ds 5 dsz ds1 dpr ls1
P [mm?/m] nons [mm] [mm] nons [mm] [mm] [mm] [mm] [mm] [mm]
13 2% 60 22 96 300 22 26 450 210 #8 25 800
FLE 2% 100 = #8 610 24 28 610 210 210 25 1500
S0 2% 140 22 810 720 24 810 720 212 ?14 35 2000
@EEEER (R0 AT o A 210 720 312 o WIRERORE 00
000 2% 180 24 210 720 210 72055 214 220 50 2600
15,0 2% 240 z 4 212 800 26 212 1000 214 #25 80 3000
20,0 2x 350 26 212 1000 210 212 1000 216 ?28 20 3400
32,0 2% 400 28 212 1000 210 214 1100 216 2x 925 80 3000
450 2% 500 210 ?14 1400 =12 #14 1440 220 2% 028 90 3400

@ With very thin panels (2 x e, s 70) the square mesh can be used in one layer (example 2 x 66 mm?/m required, lay 1x 132mm2/m in the middle).
The u-bars in this case can be placed diagonally, but the edge reinforcement must be placed on both sides of the anchor.

@® The wbars should be evenly distributed on each side of the anchor in an area 2.5% the anchor length, thefirst u-bar on each side must be as close as possible
to the recess former.

® Diagonal pull reinforcement is only needed if B > 30°. Diagonal pull reinforcement may not be required if the edge distance is greater (see load tables).

® If the dimensions of the precast element restrict the length of the diagonal pull reinforcement, the end 40% of the bar can be bent to form a loop.

24 © 2022 - KKT 22.2-EN - www.halfen.com



HALFEN DEHA KKT SPHERICAL HEAD LIFTING ANCHOR SYSTEM
HALFEN DEHA KKT Spherical Head Lifting Anchors for Slabs

Dimensions of spherical head anchors for slabs

0 Required reinforcement Ell.
Reinforcement B only with
diagonal pull — see table on
page 24 "reinforcement in

walls",
Dimensions of spherical head anchors
L'{;ad Article name Order no. Article name Order no. | k D,
class mill finish 0735.010- hot-dip galvanized 0735.- [mm] [mm] [mm]
: 6000- 1,3-0040 00002 6000- 1,3-0040 FV 200-00067 40
6000- 1,3-0050 00003 6000- 1,3-0050 FV 200-00068 50
T 6000- 1,3-0065 00005 6000- 1,3-0065 FV 200-00070 65 10 60
' 6000- 1,3-0085 00006 6000- 1,3-0085 FV 200-00071 85
6000- 1,3-0120 00007 6000- 1,3-0120 FV 200-00072 120
¥ 6000- 2,5-0055 00016 6000- 2,5-0055 FV 200-00081 55
€ 6000- 2,5-0065 00017 6000- 2,5-0065 FV 200-00082 65
25 6000- 2,5-0085 00018 6000- 2,5-0085 FV  200-00083 85 11 74
: 6000- 2,5-0120 00019 6000- 2,5-0120 FV 200-00084 120
6000- 2,5-0170 00020 6000- 2,5-0170 FV 200-00085 170
6000- 5,0-0085 00035 6000- 5,0-0085 FV 200-00098 85
6000- 5,0-0095 00036 6000- 5,0-0095 FV 010-00172 95
6000- 5,0-0120 00038 6000- 5,0-0120 FV 200-00100 120 15 94
6000- 5,0-0180 00039 6000- 5,0-0180 FV 200-00101 180
6000- 5,0-0240 00040 6000- 5,0-0240 FV 010-00174 240
6000- 7,5-0100 00043 6000- 7,5-0100 FV 200-00106 100
Ren ; 6000- 7,5-0120 00046 6000- 7,5-0120 FV 200-00107 120
; 5 1 6000:'7,5:0140° 00047 | 6000-7,5-0140FV = 200-00108 ErA R, i o
R 6000- 7,5-0165 00049 6000- 7,5-0165 FV 200-00110 165
6000- 7,5-0200 00050 6000- 7,5-0200 FV 200-00111 200
6000- 7,5-0300 00051 6000- 7,5-0300 FV 010-00188 300
6000-10,0-0115 00054 6000-10,0-0115 FV 200-00116 115
6000-10,0-0135 00056 6000-10,0-0135 FV 200-00117 ;135
6000-10,0-0150 00057 6000-10,0-0150 FV 200-00118 150
6000-10,0-0170 00058 6000-10,0-0170 FV 20000119 170 15 118
6000-10,0-0200 00059 6000-10,0-0200 FV 200-00158 200
6000-10,0-0250 00060 6000-10,0-0250 FV 200-00120 250
6000-10,0-0340 00061 6000-10,0-0340 FV 200-00121 340
6000-15,0-0140 00063 6000-15,0-0140 FV 200-00124 140
~ 6000-15,0-0165 00064 6000-15,0-0165 FV 200-00125 165
: 15;0 148 | 6000-15,0-0200 00065 6000-15,0-0200 FV 200-00126 200 15 160
i 6000-15,0-0300 00066 6000-15,0-0300 FV 200-00127 300
6000-15,0-0400 00067 6000-15,0-0400 FV 200-00128 400
6000-20,0-0200 00070 6000-20,0-0200 FV 200-00131 200
6000-20,0-0240 00071 6000-20,0-0240 FV 200-00132 240
- - 6000-20,0-0250 FV 200-00133 250 15 160
6000-20,0-0340 00074 6000-20,0-0340 FV 200-00134 340
6000-20,0-0500 00075 6000-20,0-0500 FV 200-00135 500
6000-32,0-0200 00077 6000-32,0-0200 FV 20000137 200
6000-32,0-0250 00078 6000-32,0-0250 FV 200-00138 250 23 214
6000-32,0-0280 00079 6000-32,0-0280 FV 200-00139 280
6000-32,0-0320 00080 6000-32,0-0320 FV 200-00140 320

Other lengths and stainless steel anchors on request
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HALFEN DEHA KKT SPHERICAL HEAD LIFTING ANCHOR SYSTEM
HALFEN DEHA KKT Spherical Head Lifting Anchors for Slabs

Load capacity of spherical head anchors in slabs for any direction of pull

Load capacity [kN] for minimal slab thickness
Concrete strength fe

Load class  Article name

- 6000-
6000-

;3 6000-
6000~

6000-

6000-

6000-

24D 6000-
6000-

' 6000-
6000-

6000-

50 6000
6000-
6000-
6000-
6000-

1 6000-
6000-
6000-
6000-

75

1,3-0040
1,3-0050
1,3-0065
1,3-0085
1,30120
2,50055
2,5-0065
2,5-0085
2,5-0120
2,5-0170
5,0-0085
5,0-0095
5,0-0120
5,0-0180
5,0-0240
7,50100
7,5-0120
7,5:0140
7,5-0165
7,5-0200
7,50300

6000-10,0-0115
6000-10,0-0135
6000-10,0-0150

10,0 6000-10,0-0170
{ 6000-10,0-0200
6000-10,0-0250
6000-10,0-0340
6000-15,0-0140
6000-15,0-0165

15,0 6000-15,0-0200
6000-15,0-0300

. 6000-15,0-0400

. 6000-20,0-0200
6000-20,0-0240

- 20,0

6000-20,0-0340

6000-20,0-0500
6000-32,0-0200
6000-32,0-0250

32,0

6000-32,0-0280

: 6000-32,0-0320
» required reinforcement: minimal structural reinforcement

+ for By the minimum concrete cover for the anchor foot is 25mm
+ the slab thickness is = 2 times anchoring depth for B3
+ slabs thinner than By are only possible with suitable corrosion protection

Slab

thickness

B2

[mm]
75
85
100
120
155
90
100
120
155

205
125
135
160
220
280
140
160
180
205
240
340
155
175
190
210
240
290
380
180
205
240
340
440
240
280
380
540
248
298
328
368

for
Axial pull Diagonal Axial pull
upto  pull up to diagonal pull up to
B=30° pB=60°@ =60°
15 N/mm? 15 N/mm? 25 N/mm? 35 N/mm?
3.0 2.4 39
10.1 10.1 13.0
13.0 1.1 13.0
13.0 13.0 13.0
13.0 13.0 13.0
4.7 3.8 6.1
13.8 13.8 17.8
19.5 19.5 25.0
25.0 22.8 25.0
25.0 25.0 25.0
20.1 20.1 26.0
233 23.3 30.0
317 31.7 41.0
50.0 44.4 50.0
50.0 50.0 50.0
245 245 316
313 31.3 40.4
38,6 38.6 49.9
48.6 48,6 62.7
63.8 60.0 75.0
75.0 75.0 75.0
29.1 29.1 3725
36.3 36.3 46.8
42.0 42.0 54,3
50.2 50.2 64.8
63.2 63.2 81.7
87.3 80.0 100.0
100.0 100.0 100.0
37.5 37.5 48.4
47.3 47.3 61.1
62.4 62.4 80.6
113.0 113.0 145.8
150.0 138.6 150.0
61.6 61.6 79.5
80.5 80.5 103.9
134.9 134.9 174.2
200.0 192.6 200.0
62.4 62.4 80.5
86.4 86.4 s
1021 102.1 131.8
124.4 124.4 160.6

@ Diagonal pull of 30° s B = 60° without diagonal pull reinforcement
is only permitted for:
fo 2 15 N/mm? + 3 times min. edge distance e;/2
fei= 25 N/mm? + 2,5 times min. edge distance e, /2
fiiz 35 N/mm? + 2 times min. edge distance e,/2

© e

not permitted!

Required reinforcement Ed only with diagonal pull

With a concrete strength f 2 23 N/mm? is Fq =Fs =Fz
Diagonal pull with cables/chains spread of B > 60°

Load diagram applies to
concrete strength £ 23 N/mm?

— see table on page 24 “reinforcement in walls".
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and

4.6
13.0
13.0
13.0
13.0
7id
21.1
25.0
25.0
25.0
30.8
355
485
50.0
50.0
37.4
47.8
59.0
74.2
75.0
75.0
44.4
55.4
64.2
76.6
96.6
100.0
100.0
57.2
72.3
95.3
150.0
150.0
94.1
122.9
200.0
200.0
95.3
132.0
155.9
190.0

Load capacity [kN] for normal slab thickness Axial
Slab Concrete strength f anchor
thickness for spacing
Axial pull ~Diagonal Axial pull and
B3 upto  pull upto diagonal pull up to e
p=30° P=60"@ B=60°
[mm] 15 N/mm? 15 N/mm? 25 N/mm? 35 N/mm?  [mm]
90 3.8 3.0 4.9 527 180
110 12.0 10.4 220
140 260
180 13.0 13.0 130 180 315
250 375
120 5.6 4.5 7.2 8.6 240
140 17.0 17.0 220 285
180 201 325
250 25.0 25.0 25.0 a8l 410
350 25.0 520
180 25.7 2557 33.1 39.2 360
200 30.2 30.2 39.0 46.2 400
250 42.7 40.0 475
370 50.0 50.0 630
490 50.0 50.0 735
205 31.6 31.6 40.9 48.3 415
245 41.7 41.7 53.8 63.6 490
265NN TS 526 67.9 T, 550
335 67.6 60.0 620
405 75.0 72.4 75.0 75.0 710
605 7 75.0 910
230 38.0 38.0 49.1 58.1 470
270 48.7 48.7 62.9 74.4 550
300 h73 57:3 739 875 590
340 69.4 69.4 89.6 100.0 655
400 89.2 80.0 730
500 100.0 100.0 890
680 100.0 100.0 1025
275 49.8 49.8 64.3 76.1 560
325 64.5 64.5 83.2 98.5 640
395 87.2 87.2 1125 133.1 730
595 131.3 1020
795 150.0 150.0 150.0 150.0 1195
390 85.1 85.1 109.9 130.0 780
470 113.7 113.7 146.7 173.6 900
670 196.9 160.0 175
990 200.0 200.0 ) by 1485
385 83.8 83.8 108.1 127.9 800
485 Q5 1197 154.5 182.9 1000
545 143.4 143.4 185.1 219.0 1065
625 177.2 A77eR 228.8 270.7 1120

+ linear interpolation is permitted between B; and B3
» see @ for diagonal pull loads
« i = concrete cube strength at time of lifting

The slab must be
designed for the
load-case "lifting"
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