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DIPLOMA THESIS
Kz Tpk 21

Designof a steel structured dismantlable open air theatre

Korenti N. Anastasidsupervised by Raftogiannig

Abstract

The present diploma thesis is concerned with desigrof a steel structured
dismantlable openiheatreThe theatre consists of two bastouctural unitsthe stage
and thegrandstands, which offer the capability of various arrangements according to
the use desiredlhere were checks conducted onshaunits concerning deflection
limits and the resistanaaver maximum internal forcethat were extracted frortine
finite element analysis software SOFiISTAR18 The seismic behavior of this structure
was also studied. The study was madeording to the regations of the Eurocode
and it resulted in selecting adequate cisesstions for the steel frammgnsidering both
economic and practical factors.
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& SOFISTiK: Profiles No: X

>

Show also profiles of other codes No

Type HEB

Identifier of the shape 1 1400 t t

Calculation method Solid

Mode of the profile Full =
-

Reference point of the profile Centre of gravity

Coordinates of the refence point YM 0.0 mm

C i of the refence point ZM 0.0mm

ic options No mirroring
Rotation angle 0.00*

Material for filling of hollow sections

Buckling y-y b

Buckling z-z c

Lateral torsional buckling -

Wind coefficients DIN - detailed distribution

D i of the plastic shear forces From tables of the standard profiles
I —

Custom No

Height 140.0 mm

Width 140.0 mm

Web thickness 7.0 mm

Flange thickness 120 mm £

Lower flange width 140.0 mm

Lower flange thickness 12.0 mm

Root radius R1 120 mm

Root radius R? 0.0 mm I

Fcee U 2. 1HEB 186gU UBalicleg &t ¢ UUs d UG o3

@ SOFISTiK: Profiles No: x
- _____________&

Number 2

Material S 355 (EN 1993)

Title HEB 220 DOKOI SKINIS ’II{ ’II'
. | +

Show also profiles of other codes No

Type HEB

Identifier of the shape 1 220.0

Calculation method Salid

Mode of the profile Full
.

Reference point of the profile Centre of gravity

Coordinates of the refence point YM 0.0 mm

Coordinates of the refence point ZM 0.0 mm

‘options No mirroril

Rotation angle 0.00°

Material for filling of hollow sections
|

Buckling y-y b

Buckling z-z c

Lateral torsional buckling -

Wind coefficients DIN - detailed distribution

D of the plastic shear forces From tables of the standard profiles
- |

Custom No N

Height 220.0 mm

Width 220.0 mm

Web thickness 9.5 mm

Flanqge thickness 16.0 mm e

FceeU 2. 1HEB2® Udd@jceey3 UeGoal 3 Uoads3
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& SOFISTiK: Profiles No: x
e
Number 3
Material 5355 (EN 1993) v M
Title IPE 220 DIADOKIDES SKINIS 1 T
+=
Show also profiles of other codes No
|Mode of the profile Ful |
Reference point of the profile Centre of gravity
C i of the refence point YM 0.0 mm
‘Coordinates of the refence point ZM 0.0 mm
ic options No mirroring ;
Rotation angle 000°
Material for filling of hollow sections
Buckling y-y a
Buckling z-z b
Lateral torsional buckling -
Wind coefficients DIN - detailed distribution
D of the plastic shear forces From tables of the standard profiles
Custom No d
=
Height 220.0 mm
Width 110.0 mm
'Web thickness 59 mm
Flange thickness 92 mm he
72 Bp2Ulte/c 0025 Ul a & a d d
& SOFISTIK: Profiles No: X
5
Number 4
Material §355 (EN 1993)
P i
Title L 45 x 4.5 ORIZONTIOI 1 1
I .
Show also profiles of other codes No
Type L
Identifier of the shape 1 450
Identifier of the shape 2
Thickness 4.500
Calculation method Solid
Mode of the profile Full
Reference point of the profile Shear-centre
Coordinates of the refence point YM 0.0 mm
Coordinates of the refence point ZM 0.0 mm
options No mirroring
Rotation angle 180.00°
Material for filling of hollow sections
Buckling y-y b
Buckling z-z b
Lateral torsional buckling -
Wind coefficients DIN - detailed distribution
D ination of the plastic shear forces From tables of the standard profiles N
. | }
Custom No
Height 450 mm
Width 45.0 mm M

Fcee Bp2a2UUlessd56) scesUars 6oU0Ua Glogxeyie
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@ SOFISTiK: Profiles No: X
5

Number 5

Material 5355 (EN 1993)

Title HEA 100 KATAKORYFOI + 1000 +
. e

Show also profiles of other codes No I

Type HEA

|dentifier of the shape 1 100.0

Calculation method Solid

Mode of the profile Full
-

Reference point of the profile Centre of gravity

C i of the refence point YM 0.0 mm

Coordinates of the refence point ZM 0.0 mm

ic options No mirroring

Rotation angle 0.00°

Material for filling of hollow sections
|

Buckling y-y b

Buckling z-z

Lateral torsional buckling -

Wind coefficients DIN - detailed distribution

D ination of the plastic shear forces From tables of the standard profiles
L |

Custom No o

Height 96.0 mm

Width 100.0 mm

Web thickness 50mm

Flanae thickness. 80 mm h

Fcee OpaUUEE 0 0OUWBUoahy glivrs 6coU0Ua Ggdadwhe vd)) bg

“# SOFISTIK: Profiles No: x

>

Number 1
Material 5355 (EN 1993)

s ¥
Title HEB 100 YPOSTYLWMA KERKIDWN 1 1

M

Show also profiles of other codes No I
Type HEB
Identifier of the shape 1 100.0
Calculation method Solid
Mode of the profile Full
.
Reference point of the profile Centre of gravity
Coordinates of the refence point YM 0.0 mm
‘Coordinates of the refence point ZM 0.0mm
ic options No mirrori
Rotation angle 0.00°

Material for filling of hollow sections

|

Buckling y-y

Buckling z-z

Lateral torsional buckling -

Wind coefficients DIN - detailed distribution

D ination of the plastic shear forces From tables of the standard profiles

Custom No *
Height 100.0 mm

Width 100.0 mm

'Web thickness 6.0 mm

[T PrP— v

Fcee 8peUlHEd0g s Ugavye¥YUrys oaUjoaltrs
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“# SOFISTIK: Profiles No: X

>

Number 2

Material S 355 (EN 1993)

Title HEB 120 DOKOI KERKIDWN ’II( ‘II’
I +

Show also profiles of other codes No

Type HEB

Identifier of the shape 1 1200

Calculation method Solid

Mode of the profile Full
.

Reference point of the profile Centre of gravity

Coordinates of the refence point YM 0.0 mm

Coordinates of the refence point ZM 0.0 mm

ic options No mirroring
Rotation angle 0.00 °

Material for filling of hollow sections

|

Buckling y-y

Buckling z-z

Lateral torsional buckling -

Wind coefficients DIN - detailed distribution

D ination of the plastic shear forces From tables of the standard profiles

Custom No 5=
Height 120.0 mm

Width 120.0 mm

Web thickness 6.5 mm

Flange thickness 11.0 mm he

Fcee Op2UlHEDbENlcoat1 3 aU) aal¥s

& SOFISTiK: Profiles No: X

Material S 355 (EN 1993)

!

Title |IPE 120 |
v M

. ] ! !

Show also profiles of other codes No i

Type IPE

Identifier of the shape 1 1200

Calculation method Solid

Mode of the profile Full
.

Reference point of the profile Centre of gravity

Coordinates of the refence point YM 0.0 mm

Coordinates of the refence point ZM 0.0 mm

ic options No mirroril
Rotation angle 0.00°

Material for filling of hollow sections

|

Buckling y-y

Buckling z-z

Lateral torsional buckling -

Wind coefficients DIN - detailed distribution

D i of the plastic shear forces From tables of the standard profiles
e

Custom No

Height 120.0 mm

Width 640 mm =

Web thickness 44 mm

Flange thickness 6.3 mm

Lower flange width 64.0 mm ©

C
«
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3 3oas9aY oaUs Gey UalUsd
3.1. a3bkbbivoe Uged

j1dioec esevdfagdl cr¥eadbBdsfgdsg®wU0Ud ~6g Ua3G:

Kgy vatLlisalU 3

A j3Usce (hyose) UsUyjyeed : fy = 355 MPa= 3
A KiUaosagtUsoee UszUsee ( UsUsce djyUidadd ) : -
A Kosluseh b¥Yyed : o = 78,5 KN/ m3

A zylaBiUsahUqUUd : Es = 210 GPa = 21.000 K
A zyUye tesyYUediddd : G & 81.000 N/ mm2

A shoed Poisson : 3 = 0,3

A BEg3UUaUGUed o) Uceosoaed -adUj@mpwed tsUGUsaed
A Bges3zhUqUU : } = 7850 Kg/ m3

3.2. ae6yj UalU
3.2.1. tUssaY "Ujya GeyUavrs(tyyYaUxrs)

¢U Gey UaU “~@6g Uy} 6ga3e3llys llldya sllgles YilbyU a9y

U) ehaselU Gey UaU (u30nklfs d)aas sa Uvs éehiebijcald (a3l
aa’ .)

b) o983dqUY Gey UaU: o993dUY Gey UaU3 dOUUy; a0 3 |
9) UgedeUUdBBydeig yaiUsd:

Spyp YO dq Goe398i a0 aeudan g hyd uuq SUayuq uef]Us ”L'J'
"4 q;”aefJUUgWosu G;euq aU0Y Uegg’ dUpagelldglUees Ud. FUd
"Uy 0U0d) eislliimgg headse Uy a3ci g ees3ld.
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zU Ues fhye UgUR 3661 30Us HRalUd 6o Uy) YOGUs,
U UsUjoeliecgs aUUY Ud UsYyoaUsU e£5Udg ulliceys
q usUlGeyse eadid Uesg eUoydegd Usgdgl®e 6y h3
"Uys9alUeby¥seslUUs fRaU UU a2UU0UUshygtdU Gey UalU

Usg ¥J)028640.

1) Yiose BbYe @:o8 IFB5N/mM3
2)ses’ ¥ sfhaeosU(ugsdlal; cedcUszsadcNamdhd Uzag =
3y ¥sooasilt e UUU mUjyoaatys: 1 T2/

3.2.3.k 3 ity Ua U

EUds oaUUdoejaU UgUe Uy saUeby¥seaUUs UU |
cjeldd Uesg oaUsjaeg aUs "jeyjyces3UUs U Uds
Uze astecgi oala shor Udd dGi Gdd Uxs Gey Uars
q dyadd Uegdegbs tgUhR "~ jellUse)jaesea3UUs aUUUs
16891 Usgs U ' f Uesgd oaUsesslesi d

Bs ¢UUUbadUyd Uy YaGUsd , aUeby¥szesUUs xvd
;jy Us 30 Us 8dUUsi 3UUs oaUUY Uss aye3 Ugl:
aUai "~ Us 3 UU8U3plalyd Gesg Uiagitles d .

seliddal o20s5U Ud GodmplUesadqUhlUad) dogabUDT/
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FceeU 3.1b 0) Useoal
9900aslireyYUrs oaUy) o
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324.p) YGUsd Usyeag

FieclGyaU U0 Uss KAgjyretlUsalU 1 69 i) YyYaUs,
e U0UbadqUyd Uy YaUsd. ¢ UUeci UqUU Usyesg U dy !
00?0;0[’]999 dyGd, d CGgadsee dylad, d Ue 80}y L
ag) 90U} o L:teyu*qyeUgU)GiUc[U' Usg Usyeasg, Us Oce
Udd GUyodd oaUs ( iﬂélﬁi?‘dgusslgcq;’ lgegaa»talagaegtg’,
aUeby¥seaUUs g¢g° d aU 89 g hess Ud Uy YaUsgd

hy
UsaUoyd (. eg Uidid Ky degs Uds UsyvUUy
y ‘ ‘ g3 GUds aUUUGaL
Zde Us1 30U0Us HUs

Os3Ud Ug seahd ¥Y3sUesd GUds AaoYulU yecUs U0UU
A 3Bms GU U pGUUGHd y¥d aUs 10km U f Uds Us
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Z0d 3 O'Ge»guq ycUs adldida 3¢mhyed slBcielPQu
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EN 199]1aled XAPTHE ZONON A TON KAGOPIEMO THE GEMEAIAOYE TIMHE
THE BAZIKHE TAXYTHTAZ TOY ANEMOY, v
KAIMAKA 1:500000

FeceeU 3.2 j¥y¥3U0dd e¥swse osU U

KATHTOPIA EAA®OYX 20(m) | Zemia(m)

0 | @dhocoa | mopakTio TEpLoyy| sktebstnévn os avoktr| Bdhacca | 0,003 1

I Afpveg My eminsdes kot oprldvTies meployss Le opeinTén

prdctnon ko yopic sunddio 0,01 !

TIeproym pe yopnin PAdotnon 6meS ypocidl Kol HELOVOUEV
IT | epmdda (8évipo, kTipo) pe andotaan tovhdyotov 20 popég | 0,05 2
T0 DYOS TV EPTodimV
TTeproyf pe Kovoviky kdivym PLGotons 1 ue Ktipla i ue
III | pepovepéve spumdold pe UENIOTH omoaTaoT 1o oAb 20 opéc 0.3 5

10 VYOG TV EUT0dieV (LY. YoOpLd, Tpodatia, povipa ddomn)
TIeproyy 6Tov TovAdyicToV To 15% NG EMpaveLng
IV KOAOTTETON pe KTipra Kow to péco vwog tovg Cemspvd to 15m

1,0 10

a3z Us P U018}y alUd UVivYliegd o9 UsUatdUss
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Kotmyopic 8a9ovs 0

Odhucoo, ToPaKTIL TEPLOYM
extebeipévn os avoikT BGiacoo.

Katnyopia eddagouvc I

Aduves 1 mepoym pe apeintéa
pracmon Kot yopic spmddia.

- b Komnyopia dagovg IT
Teptoy pe yapmin racmon dmeg
7POGIOL Ket HELOVOUEVE EUTOdI0L

(8&vtpe, Kripto) pe andcTOoN
R TovAGY1oTOV 20 QOPEC TO BYOC TMV

- 8 spmodicv.

Koatmyopia dagovg ITT

IMeprojm ue Kavovikn xaivym and
prdcton | omd Kripia 1 oo
HeUOV@UEVE. EUTOd10. Pe pEYIoT
andoTect 10 ToAD 20 @opés To Hyog
TV epunodiov ( yopid, TpodoTi,
uévipo daom).

Komyopio d6agovg IV

TIeptoyn GV OTOi0 TOVAGYIGTOV TO
15% ¢ emQavels KaADTTETOL PE
KTip1o. TV OMOImV TO HEGO VYOL
Eemepva ta 15m.

Fceed) PsoecszallUsdg Udd Uy Uci Uq
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zyud UUeci UqUU Usyeag

g eyld UUeci UgUU OWs yymg zm( &aty Wy BU«el yhi Ullic:
Uy Uci UqUU ddg WdiriBagdso) Ulspeldiliadgecdg Gictla uC
Gdeyld

3M(z) = c(2)* co(2)* Vb (3.1)

f] ’ G go l - ) ) - - - - o~

c(z) UasUs 6 UGgsUUaUGUed U] Uci UdqUUJ(

c(z) UaszUs 6 Ggs3UUaUGBUed Us 6oy Ulisoaed UsUshy i
vo UasUs d bUbOsgeoestglesijbgellUs vd Ggayy Udld
Ues g Usyesg eLmU&hMp UOWGEW3uﬂ U fh Ue wyuUlGed
GiedysU U Ud Geyld

Vb=Cdir* Cseasoh Vb,0 (3.2)

cir UasUs 6 GgsUUaUGUed UsUidgstdd (alted &U
Cseason Ja3Us 6 Gg3UU0aU00Ued U 8ced (ated U0 1,0
wo UasU
aUs Uds

bayYdUdi
UsgaYecs

y UbBaudos aUp sU legesxsy
3 20 Geyyd Ue iyed Uxs UOg~

co. 0 ‘mu:

EielvysU eU Us Adssefh HyelY¥Y3 UdeU, d dUesUas.l

UsygeoU0 Ud 6ty 0 e¢0d ey aslOUUs uU 33m/s 299U

Uds UsaUe oaUs G0 27m/s 29U Uds g hees ' d 6t J |
ZFUds ~ Uy} ¢ ivi=33nml s odihizbizmax200mea Us (U f Ues Us Ua
"as3UaU Usg Agl vaLlsal)

FgsUUaUGUed Uy Uci UqUUJd

B GgsUUaltlUedglpBeide@lds U h Usd GeylU

& Q4 E— 9 5Zkh<z<Zmax (3.3)

& &Y Qo ¢— 9 sz&bmin (3.4)

y 84: -

0 mip ®— =019 (3.5)

FUsd ltGeylGUsd UgUyd: o ) o §

20 UasUs Ue ceomigi 03 UdqJOJUGs® aUUdosy alU Ui
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Eidoc kutooksmig c:Cq

Kripwo pe vyog pukpdtepo and L5m. 1,00

Zrovyeio mhevpikng enévovong & oTEyNG UE

W0100VEVOTNTA LEYOALTEPT) TV SHZ, 1,00

Ktipw pne okehetd kol 1oions pe DWos KkpoTeEPo
and 100m kot pikpétepo amd 1o 4mhaoio g 1,00
NACTOOT S KaTd TV H1e0BuveT Tov avENov,

Komvoddyot kokMkhe S1atopfg pe Dyos UKpOTEPO

oo 60m kot omd 1o 6,51A0c10 ™S SlapETpov. 1,00
‘Epyd moiitikob pnyovikot (kT amd yEQupeg, Yrnohoyiopde
KOvoH0youg Kol KTipla mov avapépinkay
TAPOTAVE). (ph. §4.5.2)

basU0gds@os0ehd UgsUwxsieBallgsUUBBGUaUed Ud

BaUGd UUeci UqUUG Usceed
¢ “altd UUei UdqUUJd Useceed aU iyed z , d
UoaY) aUsUd UsUsgey¥YslUsd UUeci UqUUJ jellU9a.
na p xJOa XTD a @ad (3.9)
h eg
] : d “ge3fhUdUU Uesg Uy U |, eg Us0;U0yYUUs U
bUjeeUUyoso0e “~alld g UsUegys3ealUUs G0 €950 |
( J = 32), 25 kg/ m
W(z) : d ysUUGd Useg GUyebsestesi U iyed z
c{z) : 8 Ggs3UUaUGUed yodUOldd oaUs uwaulUUs U
wa — (3.10)

®: d bUGsoee “alld "e6g UalUUUs U K Ud Geyud

R -0 D (3.11)
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ZUds "3 eealUseysd "Uya Uxt@7y66gel | =0, 48 ¢.

Fg3sUUaUOGUyd Us%U0Uj;seed ~alidd c
_Bs UGg3UUaU0Uyd pMa ¥ Uly sleield e hoslbladifUsc G UU o
UsUj Ut 3UUs U'of] Us d GsLoJGUYuUsg’ Uo[g’ ue;Uesfls\
uUe UzUUUgheUsae QQQSGUGG udd eUUUueUgeg’ Udqd
Uds UsUalGUescd aUUU hsdle Usg. OUls a&ae6s Q3
1) s U ] < 1 nTje= Gper
2) G9lm2<) <10M?  Cpe= Cpe1+ (Gpeto- Cper )I0G10A (3.14)
3) isU m2 o 1 0 Cpe = Gpeto } . .
y egatpuoee (Ggs3UUalUlUyd osU U s(iRKsB@eWstdh| ol
Udhtes o9U b dkad desechdsl X
i
A B C ;
1
-t : ..|_ - x
FeeedB;Haeyd Gadzs
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PopTia XIoviou ge KTpid
o [a uyodueTpo H > 1000p 0,7 0,5 0,2
e Mo upopeTpo H < 1000 0,5 0,2 0
DoprTic avEPoU gt KTHRIA 0,6 0,2 0
@epuokpacia ot kTApIa (EKTOG TTUpKAYIAC) 0,6 0,5 0

a3z Ua U4y B0 Ws3he U3 Ud Ussysladws Ggs3 UUa0G0U0L 3
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iy YaUvxs 8 g ] dlUoseag 8oedds:s

336. EgsitgUu
1ed U diasgyd Usg

SOFiSTiK2018"

o ~ "~ O ~ o o , - -
Bs ugsudgUuega U} YuUrs g Udeosaeg)oeddasU:
s 1 17 o 1 ’ ™ ™ 1 ’ ™ o
GdUas3e3UUs uUsgd Uy UayYUx a3 UaU(d.
& SOFiSTiK: OKALoadcase Combination Manager
Combinations Text Output
Type of the Result: (D} ULS fundamental combination A Design Code: EN 1993-2005, Cat. A Eslcilzg:itligf‘aa?toorr:' 'g:i:u ESD
IC  Type Title y-u y-f Combination Factor
unfavourable favourable yu=1.35 5> v 1001 (D) 1.35G+1.35G+1.5Q+0.9W
1 G IB 1.35 1.0 1:G IB 1.35
2 G MONIMA 1.35 1.0 y-f=1.0>> 2:G MONIMA 1.35
3 Q  KINHTA 1.5 10 3:Q KINHTA 1.5
4 W WINDO 1.5 - 4:W WINDO 09
v 1002: (D) 1.35G+1.35G+1.05Q+1....
1:G IB 1.35
2:G MONIMA 1.35
3:Q KINHTA 1.05
4:W WINDO 1.5
< >

BaszUsaUd 3.10 EgsugUbeega Uy YaGU¥s BI; o9sU Uc

& SOFISTiK: OKLCombine Loads
Combinations Text Output

Reliability factor: KFI = 1.0

Type of the Result: (D} ULS fundamental combination ~ Design Code: EN 1993-2005, Cat. A Reduction factor: & = 0.85
IC  Type Title ¥-u y-f Combination Factor

unfavourable favourable s im v 2001: (D) G+G+Q+0.6W

1 G IB 1.35 1.0 1:G IB 1.0

2 G MONIMA 1.35 1.0 y-f=1.0>> 2: G MONIMA 1.0

3 O  KINHTA 15 3 Q KINHTA 1.0

4 W WINDO 15 s=— 4W WINDO 06
v 2002 (D) G+G+W+0.7Q

1:G IB 1.0

2:G MONIMA 1.0

4:W WINDO 1.0

3 Q KINHTA 07

< >

a3z Uoa UlygBuglldieca U} YGUy¥s BFXs o90sU Ud eUayU(q
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Combination Factor
v 1001: (D) 1.35G+1.35G+1.5Q+0.90Q
1.G IB 1.35
2: G MONIMA 1.35
3:Q KINHTA 1.5
4: Q2 WINDO 0.9
v 1002: (D) 1.35G+1.35G+1.5Q+0.90Q
1.G IB 1.35
2: G MONIMA 1.35
3:Q KINHTA 15
5:Q WINDSD 0.9
v 1003: (D) 1.35G+1.35G+1.5Q+0.90Q
1.G IB 1.35
2: G MONIMA 1.35
3:Q KINHTA 1.5
6:Q WIND270 0.9
v 1004: (D) 1.35G+1.35G+1.5Q+1.050
1.G IB 1.35
2: G MONIMA 1.35
4: Q2 WINDO 15
3:Q KINHTA 1.05
~ 1005: (D) 1.35G+1.35G+1.5Q+1.050Q
1.GIB 1.35
2: G MONIMA 1.35
5:Q WINDSO 15
3:Q KINHTA 1.05
v 1006: (D) 1.35G+1.35G+1.50+1.05Q
1.G IB 1.35
2: G MONIMA 1.35
6:Q WIND270 1.5
3:Q KINHTA 1.05

basUa UfgBUglRieea by YGU¥3s BFY; 95U Ud eUayUd
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Combination Factor
v 2001: (D) G+G+Q+0.6Q

1:G IB 10

2:G MONIMA 10

3:Q KINHTA 10

4:Q WINDO 0.6
v 2002: (D) G+G+Q+0.6Q

1:G 1B 10

2:G MONIMA 10

3:Q KINHTA 10

5:Q WIND90 0.6
v 2003: (D) G+G+Q+0.6Q

1:G 1B 10

2:G MONIMA 10

3:Q KINHTA 10

6:Q WIND270 0.6
v 2004 (D) G+G+Q+0.7Q

1:G 1B 10

2:G MONIMA 10

4:Q WINDO 10

3:Q KINHTA 0.7
v 2005: (D) G+G+Q+0.7Q

1:G IB 10

2:G MONIMA 10

5:Q WIND90 10

3:Q KINHTA 0.7
v 2006: (D) G+G+Q+0.7Q

1:G IB 10

2:G MONIMA 10

6:Q WIND270 10

3:Q KINHTA 07

a3z Uo Ulfg BuglBGeca U YaUrys BFXs osU Ud Uavy
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16.3

2 o 2
1 1 1 1

z Sector of system Group 3 M1 :os:

Lgr Beam EZlements , Shear force Vz, Leadcase 1001 1.35GHL.35G+1.5Q+0.9W , 1 cm 3D = 20.0 KN (Min=-27.7) (Max=27.7) 2
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1Goeoy ota PS - A4
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1 c I ~ 7 . g —
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Be )
%¢ 9
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. 10e 10e
2 ¢'t<10e c/ts ¢/t € =
a avu
Katavop)
1Gotoy otg ~ P ~ <\
il l | o —— — ‘_ﬁ
TUnpaTa ( o . (7 A | ~2-
| ! r 'l ! ~—~C~-| ! I--a‘?_..
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Beticn))
c/t<2edk,
2IeJK,
3 ¢ctslde ’
I'a ke Préne EN 1993.]1.5
, : f, | 235 278 355 420 460
&= J235/1, | -
b & | 1.00 092 0.81 0.75 0.71

a3z Us Udr 9.02069 ahoao aYUsgd ~} e(dtt
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f; 235 275 355 420 460
e=JB57%, z 1.00 0.92 0,81 0.75 0.71
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Sector of system Group S
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Processing
Eigenvalues
No. LC Al error w f T £ Meff participation
[rad2/sec2] [-1|[rad/sec] [Hz]| [sec] [%]] X[%)1| YI[%®)| 2Z[%]| X[%]| Y[%]| Z[%]
1| 10001| 4.4520E+62 -| 21.10e| 3.358| ©.298| 4.e0@| 57.8| ©.6| .| 57.6|] 0.8 0.8
2| 10002| 4.8311E+02 -| 21.980| 3.498| e.286| 4.000| 0.0| 0.0| o0.0| e.0| e.8| 0.0
3| 10003| 4.8324E+82 -| 21.983| 3.499| e.286| 4.008| ©.6| ©.6| o©.6| ©.6| .8 0.8
4| 10004 4.8829E+82 -| 22.097| 3.517| e.284| 4.000| e.0| e.6| e.e| e.e| e.e| o.8
5| 10005| 4.8925E+82 -| 22.119| 3.520| e.284| 4.008| ©.6| ©.6| o©.6| ©.6| 0.8 0.0
6| 10006| 4.9304E+02 -| 22.205| 3.534| e.283| 4.000| e.0| e.6| e.e| e.e| e.e| v.8
7| 10007| 4.9416E+02 -| 22.238| 3.538| e.283| 4.000| 0.0| 0.0| o0.0| e.0| e.8| o.0
8| 10008| 4.9431E+62 -| 22.233| 3.539| e.283| 4.000| e.1| e.6| e.e| e.1| e.e| v.e
9| 10009| 4.9468E+02 -| 22.241| 3.540| e.282| 4.000| 0.0| 0.0| o0.0| e.0| e.8| 0.0
10| 10018| 4.9658E+02 -| 22.284| 3.547| e.282| 4.008| ©.6| 0.0 o©.6| o.6| 0.8 0.0
11| 10011| 4.9798E+02 -| 22.316| 3.552| e.282| 4.000| e.0| e.0| o.0| e.0| e.8| o.0
12| 10012| 5.8017E+02 -| 22.364| 3.559| e.281| 4.008| ©.6| e.6| o©.6| @.6| 6.8 0.8
13| 16013| 5.8073E+02 -| 22.377| 3.561| e.281| 4.00@| ©.3| e.e| e.e| e.3| e.e| v.e
14| 10014| 5.9385E+02 -| 22.447| 3.572| e.280| 4.000| e.0| e.0| o.0| e.0| e.8| 0.0
15| 16015| 5.8394E+02 -| 22.449| 3.573| e.280| 4.000| e.6| e.6| e.e| e.e| e.8| v.8
16| 10016| 5.9582E+02 -| 22.4%8| 3.579| e.279| 4.e00| e.0| e.0| o.0| e.0| e.8| o.0
17| 10017| 7.5682E+02 -| 27.518| 4.378| e.228| 4.008| ©.6| ©.8| o©.6| ©.6| 0.8 0.0
18| 10018| 9.1961E+02 -| 30.325| 4.826| e.207| 4.000| 0.0| 80.3| e.0| e.0| 81.1| o.0
19| 10019| 9.3683E+02 -| 38.595| 4.869| e.205| 4.008| ©.6| .6 0©.8| ©.6| 0.8 0.0
20| 10020| 9.8399E+02 -| 31.369| 4.992| e.20e| 4.e06| e.6| e.e| e.e| e.e| e.e| o.e
21| 10021| 1.1509E+03 -| 33.924| 5.399| e.185| 4.000| e.0| e.0| o.0| e.0| e.8| o.0
22| 10022| 1.2552E+03 -| 35.428| s5.639| e.177| 4.000| e.0| e.0| 61.4| e.e| e.8| 62.8
23| 10023| 1.3249E+03 -| 36.399| 5.793| e.173| 4.e00| e.e| e.0| e.0| e.0| e.e| o.0
24| 10024| 1.3348E+03 -| 36.535| 5.815| @.172| 4.008| ©.6| 0.8 o©.0| 0.6| 0.8 0.0
25| 10025| 1.3726E+03 -| 37.048| s5.896| e.170| 4.e00| o.0| e.0| o.0| e.0| e.8| o.0
26| 10026| 1.3738E+03 -| 37.e65| 5.899| e.178| 4.008| e©.6| e©.6| o©.6| ©.6| 6.8 0.8
27| 10027| 1.4065E+03 -| 37.5e3| s5.969| e.168| 4.000¢| e.6| e.6| e.e| e.e| e.e| v.e
28| 10028| 1.4066E+03 -| 37.564| s5.969| e.168| 4.008| ©.6| .8 o©.0| ©.6| 0.8 0.0
29| 10029| 2.2167E+03 -| 47.e18| 7.483| e.134| 4.000| 13.6| e.e| e.e| 13.2| e.8| v.8
30| 10030| 2.6115E+03 -| s1.1e3| 8.133| e.123| 4.e00| 0.2| 0.0| e.0| 0.2 e.8| 0.0
I(%)* 70.7 80.3 61.4 71.4 81.1 62.0
* Total effective mass / participation factors of activated masses in X-, ¥- and Z-direction. !
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tt. FUposaldUd
Processing
Eigenvalues
No. LC A| error w f T E Meff participation
[rad2/sec2] [-]|[rad/sec] [Hz] [sec] [%] X[%] Y[%] Z[%]| X[%]| YI[%]| Z2[%]
1| 10001| 4.8339E+02 - 20.084| 3.197| ©0.313| 4.000 0.9 0.0 0.0/ ©.0| ©0.0| 0.0
2| 10002| 4.4336E+02 - 21.056( 3.351| ©.298( 4.000 0.0 0.0 0.0| ©.0| 0.0 0.0
3| 10003 | 4.4454E+02 = 21.084| 3.356| ©.298| 4.000 0.0 0.0 ©.0| ©.80| ©0.0| 0.0
4| 10004 | 4.4624E+02 = 21.124( 3.362| ©0.297| 4.000 0.0 0.0 0.0/ ©.0| ©0.0| 0.0
5| 100e5| 4.4774E+02 - 21.160| 3.368| ©0.297| 4.000 0.0 0.0 0.0/ ©.86| ©0.0| 0.0
6| 10806 | 5.2727E+02 = 22.962 3.655| ©0.274| 4.000 0.9| 60.7 0.9/ ©.0| 61.2| 0.0
7| 1007 | 5.5045E+02 - 23.462 3.734| ©.268| 4.000 0.9 0.0 ©.0| ©.80| ©0.0| 0.0
8| 10008 | 5.8438E+02 = 24.174| 3.847| ©.260| 4.000 0.0 0.0 0.0/ ©.0| ©0.0| 0.0
9| 10009 | 5.9951E+02 - 24.485 3.897| ©0.257| 4.000 0.1 0.0 0.0/ 0.1 ©.0| 0.0
10| 10010| 6.1279E+02 - 24,755 3.940| ©.254( 4.000 0.0| 12.4 0.0| ©.0| 12.5| 0.0
11| 10e11| 6.1799E+02 - 24.859( 3.957| ©.253| 4.000 0.0 0.0 0.0| ©.9| 9.0 0.0
12| 10012 | 6.2035E+02 s 24.907 3.964| ©0.252| 4.000 0.0 0.0 0.0 ©.0| ©0.0| 0.0
13| 10013 | 6.2341E+02 - 24.968 3.974| 0.252| 4.000 0.0 0.0 0.0/ ©.86| ©0.0| 0.0
14| 10014 | 6.6924E+02 - 25.870( 4.117| ©.243| 4.000 0.0 0.0 0.0/ 0.0 ©.0| 0.0
15| 10e15| 6.7025E+02 - 25.889 4.120| ©.243| 4.000 0.9 0.0 0.0/ ©.80| ©0.0) 0.0
16| 10016| 6.7146E+02 - 25.913| 4.124| 0.242| 4.000 0.0 0.0 6.6| ©0.0| ©.0| 0.0
17| 10017 | 6.7257E+02 = 25.934| 4.128 0.242 | 4.000 0.0 0.0 0.0| ©0.0| ©.9| 0.0
18| 10018| 7.0011E+02 - 26.460| 4.211 ©.237| 4.000 0.0 3.1 0.0| ©.9| 3.1| ©.e
19( 10019 7.4252E+02 = 27.249| 4.337 ©.231| 4.000 0.0 1.1 0.e| ©.0| 1.1| ©.e
20| 10020 7.5694E+02 - 27.513| 4.379| 0.228)| 4.000 0.0 1.0 0.0| ©.9| 1.0| 0.0
21| 10021 7.6305E+02 - 27.623| 4.3%| 0.227| 4.000 0.0 0.4 0.0| ©.90| ©.4| 0.0
22| 10022 8.6544E+02 - 29.418| 4.682| 0.214| 4.000| 63.0 0.0 0.0| 63.4| 0.0| 0.0
23| 10023 | 9.8028E+02 = 31.309| 4.983 0.201| 4.000 0.6 e.e 6.6| ©0.6| ©.0| 0.0
24| 10024 | 9.9272E+02 - 31.507 5.015 0.199| 4.000 2.0 0.0 6.e 2.0\ ©.0| 0.0
25( 10025| 1.0070E+03 - 31.733 5.051 0.198 | 4.000 1.2 0.0 e.e 1.2 e.0| ©.e0
26| 10026| 1.0185E+03 - 31.915 5.079 ©0.197 | 4.000 0.0 0.0 0.0| ©0.90| ©.0| 0.0
27| 10027 | 1.0302E+03 = 32.096 5.108 0.196| 4.000 (z)eal 0.0 0.e| 0.1 e.e| ©.e
28| 10028 | 1.1080E+03 - 33.287 5.298 ©.189| 4.000 0.0 0.0 7.8 0.0| 0.0 7.8
29| 10029 1.2662E+03 = 35.584| 5.663| 0.177| 4.000 0.8 0.0 0.0| ©.8| ©.0| 0.0
30| 10030 1.2823E+03 - 35.809| 5.699| ©.175| 4.000 1.0 0.0 0.0 1.9| ©0.0| 0.0
$(%)* 68.9 78.7 7.8 69.3 79.3 7.9
1 Total effective mass / participation factors of activated masses in X-, Y- and Z-direction.
No. eigenmode number f eigenfrequency
LC load case T eigenperiod
A eigenvalue g modal damping ratio
error relative eigenvalue error Meff effective modal mass in X-, Y- and Z-direction
w circular eigenfrequency participation participation factors in X-, Y- and Z-direction
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6.1.A aU); Us g8 0a BHygmiylt yodiep) s s fE3Ulbp 3 e Us ¢

yues UGdey ¥ Usd o UUWBxmA jagglisledt Ua & W& adgs ealy Usslt

Uas chdv 0 EN8/19931-1/1992853 .) 04 U1 Uds oUssoee ~Uja Uxd
) ac 638 sUU Us (g3 a6 asld¥oomylsclfs oblyse algl sf]se
eUU0UbadqUL 3 Up®s8UxB@aiUescU). K ceys3rd, s U
GosUteoealilUd Udd Goadsed oaUdi d aWme dimw dh a ng B ®
aliss ByesgeU HUs:
Umax= L/250 = 500/250 = 2 cm 20 mm.
Up = L/300 = 500/300 = 1,67 cm 5,7 mm.

GoUUWey¥) oaUd Usoecid Uxs oaUjoat¥Wsh h°
Usd jedogbePsUdgUU Uszed fHy aU:
Umax= L/250 =120/250 = 0,4&m =4,8 mm
Up = L/300= 120/300 = 0,40 cm & mm.

yies UlGey ¥y Uess "Uyseyoliech baUbL s sg
e U0Ues3eliUsd Udd aUUUGaUged a2UUY Ud eUayUd
Useay oUs GUes GUsleh, UU GgssdUielsU hysesU 0
ENV199311/1992§4420(3$1/1|.5& udaUltedd sUPgygqUaoce Uj Ue f
3U eds g UybUasUs Uds Usee 0,007.
' n
7 X

EUQ3 'U;Gi U aUUUGaUge, 95U UlWn g &a8Ugae.
h} o BatmdsUWobU g ctUgoel ed0Ui Yyme,Za-Bpoaailvs
1,80m-1,35m-0,90m-0,45m,UU U3 Ua @ UessecU f} sU UaszUs (U U(

15mm-15mm-12,6mm9O9mm-6mm-3mm.
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Black Carpet

3/4" thick 11-ply marine grade
plywood with a 30 oz. jet black
pile carpet adhered to plywood
surface.

Tongue & Groove-
Gunstock

3/8" x 3" hardwood floor planks
are glued to a 3/4" thick 11-ply
marine grade plywood base.

"Yas UaUd j 1

" Untinished Plywood

1" thick 9-ply marine grade
plywood can be sold

] 3 aUaleYlg ie gs gy ehU szalgl Ua a9 o f

Plywood with Black

Flame Retardant Paint
1" thick 9-ply marine grade
plywood painted with black

unfinished or finished with stain or flame retardant paint.

clear polyurethane.

Tongue & Groove-
Cherry

3/8" x 3" hardwood floor planks
are glued to a 3/4" thick 11-ply
marine grade plywood base.

TUUdoey aUd

Tongue & Groove-
Woodstock

3/8" x 3" hardwood floor planks
are glued to a 3/4"

thick 11-ply marine grade
plywood base.

124
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Grated Aluminum

1" x 3/16" mill finish swaged
aluminum grating is welded

to aluminum deck frames allowing
for up-lighting, fog,

haze and other special effects

Tongue & Groove-
Butterscotch

3/8" x 3" hardwood floor planks
are glued to a 3/4"

thick 11-ply marine grade
plywood base.
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