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1 Description of the project

Predmetom posudenia je profil ,Spigot” v zostave skieneného zabradlia, v ktorom je sklo
uloZené. Spigot z nerezove]j ocele sliZi na uchytenie skleneného zabradlia k nosnym konstrukciam.
Posudzovana zostava pozostava z tepelne spevneného skla hr 2x8 mm + PVB félia, ktoré je uloZené
v troch spigotoch osovo vzialenych 400 mm. Spigot je posideny v troch materialovych

vyhotoveniach. V posudku je predpokiadané pouZitie zabradlia v budovach kategérie A, B, C1.
1.1 Received materials and documents

- Order from October 2024

- 3D model of stainless steel Spigot

2 Used materials

Steel:
Profile A/6200-000-C: AlIS| 304 (EN1.4301)
Profile A14/6200-000-C: AlSI 316 (EN1.4401)
3 Loads

3.1 Permanent load

The height of the railing is 1,17 m above the floor. Self-weight of the glass pane 2x8 mm + PVB
0,76 mm, height 1,1 m.

gc= 0,44 kN/m’

3.2 Variable load

Horizontal for categories A, B, C1:

gk = 0,5 kN/m’

3.3 Wind loads

The structural analysis does not contain an assessment of the railing for wind loads.



4 Scheme of the balustrade
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Scheme of the applied loads

4.1 Load bearing capacity of ,spigot”

4.1.1 Profile A/6200-000-C

Maximum allowed stress: fy = 215 MPa; ym= 1,0;

Fya=fy/ym=215/1,0 = 215 MPa
4.1.2 Profile A14/6200-000-C

Maximum allowed stress: fy = 240 MPa; ym= 1,0;

Fya=fy/ym = 240/1,0 = 240 MPa



5 Stress distribution

5.1 ULS

Desin load qq = 0,75 kN=m"’

Equivalent (von-Mises) stress [MPa]

TR :
205,26
1796
153,24
12828
102,63
76,971
51,315
25,658
0,0013361

The maximum stress on the profile is 230,91 MPa.
5.2 SLS

Characteristic load gk = 0,5 kN/m’; Maximum deflection of the profile is 0,47 mm; Maximum
deflection of the glass pane is 15,22 mm.

Total deformation [mm]

047136

041899
0,36661
0,31424
026187
0,20949
0,15712
0,10475
0,052373
0




6 Conclusion

Recorded stress on the railing while loaded with the horizontal linear variable force of gk = 0,5 kN/m
on profile ,spigot” is (o = 230,91 MPa. On the glass, it is o4 = 41,94 MPa.

Profile A/6200-000-C: AlS| 304 (EN1.4301)

oq < fy,q = 230,91 ,{ 215 MPa => PLASTIC DEFORMATION OCCURS.

ProfilE A14/6200-000-C: AlSI| 316 (EN1.4401)

O < fy,a = 230,91 < 240 MPa => PROFILE FULFILLS THE REQUIREMENTS.

The assessed profile ,Spigot” made out of stainless steel AlSI 304 and AlSI 316 safely transfers the
acting load considered in this analysis to the following load-bearing structures.

The total deflection of the upper edge of the glass pane at applied horizontal load in the directions
from the interior” is 15,22 mm. w = 15,22 mm £ wim = 1100/250 = 4,4 mm; 15,22 > 4,4=>
DEFORMATION CONDITION IS NOT FULFILLED. |

THE GLASS BALUSTRADE WITH A GLASS HEIGHT OF 1.1 m, WHICH IS HELD IN THREE "SPIGOT"
PROFILES MADE OF DIFFERENT TYPES OF STAINLESS STEEL, VERIFIED BY NUMERICAL
CALCULATION SHOWS A HIGHER LOAD-BEARING CAPACITY THAN THE DETERMINED HORIZONTAL
LOAD OF THE BARRIER ACCORDING TO STN EN 1991. FOR VALIDATION OF THE NUMERICAL
MODEL AND BEFORE BRINGING THE PROFILE ON THE MARKET, EXPERIMENTAL ANALYSIS OF SAID
PROFILE MUST BE CARRIED OUT. THE RESULTS PRESENTED ARE FOR INFORMATIONAL
CHARACTER. THE ANCHORS HAVE NOT BEEN ASSESSED, THE SELECTION OF THE ANCHOR AND ITS
USE MUST BE APPROVED BY THE ANCHOR MANUFACTURER.

7 Used standards and software

[1] STN EN 1990 — Basis of structural design
[2] STN EN 1993 — Design of steel structures
[3] STN 74 3305 — Safety railings

ing. Martin Lavko, ml.
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1 Popis projektu

Predmetom posidenia je profil ,Spigot” v zostave skleneného zabradlia, v ktorom je sklo
uloZené. Spigot z nerezovej ocele sliiZi na uchytenie skleneného zabradlia k nosnym konstrukcigm.
Posudzovana zostava pozostéva z tepelne spevneného skla hr 2x8 mm + PVB félia, ktoré je ulozené
v troch spigotoch osovo vzialenych 400 mm. Spigot je posideny v troch materidlovych

vyhotoveniach. V posudku je predpokladané poutitie zabradlia v budovich kategérie A, B, C1.
1.1 Prijaté podklady

- Objednavka z oktébra 2024

- 3D model hlinikového Spigotu
2 Pouzité materialy

Ocetl:
Profil A/6200-000-C: AlS! 304 (EN1.4301)
Profil A14/6200-000-C: AlSI 316 (EN1.4401)

3 ZataZenie
3.1 Stale zataZenie

Vyska zabradlia 1,17 m nad droveit podlahy. Tia? sklenenej dosky 2x8 mm + PVB 0,76 mm, vyska
1,1 m.

gx= 0,44 kN/m’
3.2 UzZitkové zataZenie

Horizontalne pre kategérie A, B, C1:

gk =0,5 kN/m”
3.3 ZataZenie od vetra

Staticky posudok neobsahuje postidenie na zataZenie od vetra.



4 Schéma zabradlia
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4.1 Navrhova pevnost profilov ,spigot”

4.1.1 Profil A/6200-000-C

Maximalne pripustné napétie: f, = 215 MPa; ym = 1,0;
Fya=fy/ym=215/1,0=215 MPa

4.1.2 Profil A14/6200-000-C

Maximélne pripustné napétie: f, = 240 MPa; ym = 1,0;
Fyda= fy/ym= 240/1,0 = 240 MPa



5 RozlozZenie napitia

5.1 MsU

Navrhové zataZenie qq = 0,75 kN=m"

Ekvivalentné (von-Mises) napétie [MPa]

y 2309

205,26
1796
153,94
12828
102,63
76,971
51,315
25,658
0,0013361

Maximalne napétie na profile je 230,91 MPa.
5.2 MSP

Charakteristické zataZenie gk = 0,5 kN/m’; Maximalna deformaécia profilu je 0,47 mm; Maximalna
deformacia skla je 15,22 mm.

Celkova deformdcia [mm]

047136
041899
0,36661
031424
026187
0,20%49
015712
0,10475
0052373
0




6 Zaver

Vzniknuté napitie pri zataZeni vodorovnym Zitkovym zataZenim qi = 0,5 kN/m na profile ,spigot”
je 64 = 230,91 MPa. Na skle oq = 41,94 MPa.

Profil A/6200-000-C: AlS| 304 (EN1.4301)

04 < f,,a = 230,91 £ 215 MPa => PROFIL SPLASTIZUJE.

Profil A14/6200-000-C: AlS| 316 (EN1.4401)

o4 < fy,q = 230,91 < 240 MPa => PROFIL VYHOVUIE.

Posudzovany profil vo vyhotoveni z nerezovej ocele AISI 304 a AIS1 316 prenesie pdsobiace zataZenie
uvazované vo vypocte do dalSich nosnych kon3trukcii.

Celkovy priehyb hornej hrany skleneného zébradlia pri horizontalnom zatazeni v smere z interiéru

je 15,22 mm. w = 15,22 mm £ Wiim = 1100/250 = 4,4 mm; 15,22 > 4,4=> PRIEHYB NEVYHOVUIJE.

SKLENENE ZABRADLIE PRI VYSKE SKLA 1,1 m, KTORE JE DRZANE V TROCH PROFILOCH ,SPIGOT
7 RGZNYCH TYPOV NEREZOVE] OCELE, OVERENE NUMERICKYM VYPOCTOM VYKAZUJE VYSSIU
UNOSNOST AKO JE STANOVENE VODOROVNE UZITKOVE ZATAZENIE ZABRADLI PODLA STN EN
1991. PRE OVERENIE NUMERICKEHO MODELU A PRED UVEDENiM PROFILU NA TRH JE NUTNE
VYKONAT EXPERIMENTALNU ANALYZU SPOMINANEHO PROFILU. PREZENTOVANE VYSLEDKY
MAJU INFORMATIVNY CHARAKTER. KOTVY NEBOLI POSUDZOVANE, VYBER KOTVY A JEJ) POUZITIE
MUSI BYT ODSUHLASENE VYROBCOM KOTVY.

7 Normy a pouzity software

[1] STN EN 1990 — Zésady navrhovania kon3trukcii
[2] STN EN 1999 — Navrhovanie hlinikovych kon3trukeii

[3] STN 74 3305 — Ochranné zabradlia

Ing. Martin Lavko, ml.
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