QOET Af EtREOQOUAT I ROOU A6t UAI

N\ N A A ANTERY \ ~ Y ANY 7

QEf A

(@)
C
C
>
B
©
Py
>
>
Py
Q
>

||

ll

2113 0EF HR&RT OF
K osbay ¥3: UUsh e6gecscd YUi acd

jde8d88,UL by 96d 202
AZ7¥T ZAK/1R020






&1 1 3 0E? HR&HRF OF (2020
ET AF E tRRGYUA QF | RGOU A6t Hal UaA
EFA6FUUI AT & gRAARAA gQQ Qg 2020

O QEATAARITEY300, geOol T tUQESRL 3d O DI

Gkionis Christos (2020)
Design of multi - storey steel building
Diploma Thesis g Q QO g 2020/10
Institute of Steel Structures, National Technic  al University of Athens, Greece



1.] JOABARI UOoT A0SO
L0/ R B 2« -7 -
Y =35 12 7Y R -8-
g GHIA DK DAZK.Q.DZ.....coeeecee ettt sr et s -9-
1 g K DA RBNRBI..ooonniri i s -10-
1.1  ao dzk QgIZQgQ3gII@éDI2R B DZe i -10-
1.2 Habpa Qdzg DX Daizk Qjajzmggse ............................................................ -12-
121 4RUIFEIF OOl T 4 DUALLA.. QILLRAOU.. -12-
122 JARSO ZRAAOI Ri.f.h..QF.L BBOLoori -17-
123 goO0SFERIT & ﬁ,.QL.U.O.o..O./.A..ZA ...... [T -18 -
124 gRSFERIT A& 4I.AUSRLIRELI A, -19-
125 PEUE ORODULAET oot - 20 -
1.3 GQkQ@& (o r2 R D7 O o B € T 0 A, -22-
1.31 GOF T 7T tr L WO N -22 -
132 DF URt QEL Ao -22-
1.33 QAF ARI EUQARBDATILA AL oo -23-
1.34 Gl AFT EF T 1.OG... L0, -23 -
1.4 ¢3 Dﬂzg%gzé\ DD g (o 0 7R -23-
141 @EOL.LA..... OO -23-
142 Qf Ol T EF ARAREL L, -24 -
143 QEFAA[ EF AL dREAREL L, -24 -
144 GRAREI 7 AOALOU..iiiiiioiiiiiiiiiiin -25 -
145 GORF DO Ul.OQL.OFuoooeoeeeeeeeeeeeeeeeeeeeerererea -39 -
146 DET BRI T T AP.. e BAREL Foeeeeeeeeeeeeeeeea - 40 -
15 3Dxa QQazdza Dz DRQE 22 DX g G.8.DZueevvuneeieiiiieeeeeiieeeeeieeeeeeannnns -46 -
151 @E OL.L B, [ - 46 -
152 3RI Al & QA7 A4RF ARE..ARL.QUAAL...... - 46 -
163 3 RI Al & QAF 4RFARE 0.ELFOURALIL.LEEMBAF
154 47 EAUOF 3RI AT &F...QAFARFAREF....... -49 -
2 Gk & Dxza Dk 3 9 3 @3 DI DG QQk QdzNg.....J...0.A.Q.N.§- 51 -
72 R < 1" o - OO -51 -
22 UlogaH3Dz Ha o GAGS § Go JADIOHARS DO G GH.DZ..eveeeeeee -53-
23 logaHiDzraONg DaADA0g Kk dz3 GDZRK.A.DZ..ccceveveeeeeeeeceeiernen, -53-
3 GkaDazZADX 303 ®3JDay DL QQk Q.dzN.g....G3.QNG......-55 -
Bl BB 0 K QAieieiiieeeeee ettt ettt -55-
32 log®H3Dz G3ONO Dazyo §aDa .QAdA.DQG.GH.Dzeeernn...... -59-
33 UlUog®H3Dz G3ONO Dzlzg 9 ¢ & D7 ..0.g9.k.dz5.GDZek.2.0z.......... -60 -
4 Y DZDZZQ3kNDZy OQdzk DX 3G Dazi o 3 &k.DNK.Q3-64-0 a0 GDZI
41 Qagoa/k3Dz DAUg Gk ADZY Dz Q3.0.028.0. 3.5 evevneeernierinieeeieeeennnnn, -62 -
4.2 ] DZ DZE 0% K NEIEK ON.ueeviieeeeeeeeeeeeeeeeeeee e ee e e ee e, -63 -
43 [ DZDZEO%KNEGIDK ONBES K HIg KuN.Ououvoveveeeieeeeeeeeecee e -64 -
44 [ DZ D O3k NGZR § DA @08 dZNGuvvvneeeeeeeieeiiiiiee e eeee e e e e e -64 -
45 [ DZDZ O3k NOEA DK 359 G 8 DA Aevvveeeeeeeeeeeeieiiiieeeeeeeeeeinnnnnnneeeeeeeeens -65 -



4.6 dB 0K QIEDA B.DZuccuuuiiie e e e e aaaan -65 -
47 dBT KOTIB 300 028 0 NOiriiiiiieeeieeeiecieeieeee e eteeeecee e -67 -
48 [ DZ Dz O3k NIED Gg DO NEE DA A QP K.A.DZuwwunieeeeeeieeeeiiiiiie e -67 -
4.9 ]ngngngNDz; g3D.ZiZkNQ .......................................................... -70 -
491 G415 OO0 AHEROF...G.ORAA .o, - 70 -
492 [ Rt REEFA Ot Ol 7 A g OR:.AA...QAFARIL EZU &F
493 NOAT T T A gORF DA..QAFARI.ELZF........... -72 -
494 GORF DA GOMLOM oo, -73-
495 GAERT A DELBI.ODueeeeeeeeeeeeeeeeeeereeeeaienn, -78 -
496 dZAT AOF O3 7 EQE..L.ABA .o, -78 -
497 J ROROI OOSRE DAOEUARI.2.0..4.t.RF.[.REM-
5 J DZ QadzADDdzk QJ a0 & 9 GDA....0.3.DQ .A.....ccceeueen. - 80 -
51 GkaaeDZtQQagdjzadzadzk Q@gae QN RPN -80 -
511 Gl AARAT T AFA 4000/ 1.3.0..GUOAILESO-§¢ ]
512 Gl AARAT T AFA dzE7 OOWR3.0..GUQAILESEBIf
513 Gl AARAT T AFA dzET7 OOUR3.0...GUQAI.ESBIf V
514 Gl AARAT T AFA DOWF.0.. QA5 MLEL...... -82 -
515 Gl AAR47I T AFA DD6F.0..Q40.0.EF....[.M.... -82-

5.2 ] DZ Gk & Dalzd DX 3 og?‘e[gzng

821 [ RORO/ OOSRE DZ/@fé/EIRj@OWé@/ ABE.A.S.083 -

522 goél T OAz& GI AF 0i.2.0...Q0FEL.2.0..euee...... - 86 -
6 Q0gogdzy Qak Gk aDaza DK % ¢ % #§.D4j....Q.dzk..DX..3-B8 -
6.1 8020 GDFHAK 03 Og 0 K@ Gdzg DAIBE § DZuveveveeeeeereeeirieeseieeeeaianns -88-
T3 00 Y- Y= o N A B -88 -
612 DUOF E] ERFAZEIRé ERIDAFA FI&f..LHR.AOL............ -89 -
613 DUOF E| ERFAEIREé ERDAF T.F.L.RAOL..J.AF 4896
614 goO6AUSET £OO] REI Ri T 7T OA..RUQAUARIIOD it RF I
6.2 Gk a Dalza DXk 3 ¢ 3[3&p0Ey DO NZE DDA OP K.A.DZuuvevevneeeeieeeiieeeeeeeee, -90 -
6.3 Gk & Dzlzd DK 3 0 3GBIODETY 0 & K DZAK.NLQueunnieeeeeeieeeeiiiiiiineeeeeeeeennnnnnneenns -91-
G831 BE OL.L B - 91 -
632 k1 AOOFIT T tF? DAEALARIL.L.E..GOIL.3.0... -92-
6.4 Gk & Dalzd DX 3 0 3GI30EH0ZG 0 N O & dZNDueveeveeeeeeeee e -93-
641 k1T AOOFT T tF DAEAT AR/ t} .GA.ORF.ULSIBEF SO T A
642 k7T AOOFT T tF DAEAT AR/ t} .GA.ORF.ULSHMEF SO T A
643 dzEl T T tF kI AOOFT T ¢t7F DzUEé/Athr-%ééK’fo,S

6.5 KkQ&o 3 dzk QDG @HUZME O N Quvvvvivviiniiiciiii - 96 -
6.6 k@k3Q3ng|a@gaqug;3DZga ........................................................... -97 -
6.7 U0 g @HFDZDEK 3 DK DS B/EN Guveeveeeeeeeeecee e -99-
7 Q3DHNDY DAL) GgDg N9J ...Qdzk.DEK.3.G...coovveeeee -101 -
7.1 Dao GgD%] 3DZ‘jZGQ NQad@:sD@NQ ................................................... -101 -
711 404/ URE DB O4EREV..AOA..GIl.EZEUQREI-
712 DAIAET O DB O&EREV EGQ(DEDUIQ/”AI” A7-102 -
7.2 D&o Gg D 3% DxzGo NOQa dasliba Dazk D50 GEDEFAO P k A.Dz....- 103 -
7.2.1 u/EAUOf‘ ;] OUT T 3.0..RE o./..aé.é.é.”.é ..... -103 -
722 g6l T OA& 406 0RFERLBES e, -104 -
723 47 EAUOF RE R3Z208...I.0.E..80F.UAAF... -104-
724 407 EAU@DOYD RE A4.1.4F.0.ERE.......... -104 -



725 407 EAUOF 67 4RFI.I.EF...ARF.OUDAE....... - 105 -
726 Gl ARFARI Ot AERE QE.é.ZéAr .DZA. Q4.F BB F
727 Gl ARFARI O t AERE..DAAL. t.L.[.EREPF..... -105-
728 DAIAET O DZ GBIERBF OGDA) 04 AR 7 OU....GUEOBA/ agJdArP
7.3 Aj 3 04& dza DalzDlz) g Hig k kD DARE 6 Gg DD G D04 Op k.&a Dz.....- 106 -
7.4 DGngD@Gdngz;G3G®z3@gzz@G<ae3 QK GADZivievvreeiireennnn, -108 -
741 401 EAUO? QOUI OSREF #S8.01.A1.03..91-408F A7 OF
742 47 EAUOF DAUAT tT T ERE}? &S0Q.L.A1.03.-3004 f?f AF OF
743 DAAAT] O DB O4ERBRAF GEOTFI BREAICAL AL - 109 -
7.5 A&j 304 dza DalzDE) g Hug K GIDE DAzG 0 N QA& dz5DZe.vvveeeeeeeieeeeeenen. -110 -
761 DAIAEGT O 4601 AfFdRFARE}? DAOAUELAEIOGSE ORF UT
7.6 G<aQ3DZ}N@D@ﬁ§3DzszQNQad23Dz ...................................... -111-
761 DAIAEGT O DB OZERE}? A4REFL.. . GAORF.UI-JI1AF OF
8 loga&Hi3Dz £Aa DX QNG OQgoND Dz;....]...GDZ)é, k.a112 -
8.1 éj akdzs GOg 3 020 dzd 0EDA § dzk DAZA DAJ.DZ...cvvvvvneeeeeeeeerivnnnnnn, -113-
8.2 Uanel—U:sQDgQ NQgQN@gQNQgpz}DZ)aaeka ......................... -113-
821 dF EAUOF TE 7T OOS/ AEOET..GOIL 03 BEIIBURT AAT 4
822 4dF EAUOF OF 7 O00Si £#00U GAARAUI.3-116F OF RE
83 sy my ENBIUHNL M1 I BB -118-

831 Qt OSRE GOl O3 T E JT475EL..FRULLOABFI AAT A
832 Ot OSRE QE QOOST £#O00U G6 ORF.UL.32.7-A1®OF RE [

9 Q3 Dziz3 Dz QA& dzA D.G.G.0.DZ....ceceveireiriririrene s - 120 -
9.1  O3DagDHA 9 G /A . ..uuiii i -120-
9.2 Q3DazsDZGCDZ Gg Q& UZ5.DZueevuuniiiiiiiiieieiii e -121-
0.3 DEQ 30K @F DAZZ.DZ..cceeriiieeiiiiiee ettt e e -121-

10 /K FQ K 3 @DA.G.K.A it e -122 -



DF EO O6ARGIRVOF UHRAARIA o6 RAAT Af OoBI &aRAIT E A
al ARt ART D1 KABROMT Ef Aefd HOOa OUET Al ®E UR@REBAT
F OU 6 ROA RRobol Striiciial Analysis 7 EAutodesk. Da 06t Tt 1 AT &f A
a1 RREA®RT OT t AERE P OATTRIRPRBITETFTET o1 &1 E
T AT R311 177 ERO aici arpiOET E@f Al Aot T AP ATt RUU
RUOa AR1 OUt &RGREIQATanigA3e UORE G, Aché)re)?olAAEOEfn‘fF“efaA
Us ORF UT 31ITAAGTAAGRT A ROo6 &F Rf EDOFAAIES & OB R Ea O

6 AT 7 STREOETUOG ORF, UTr3Al Ar0lOPA ARéR3 OO@FAPFQ@)EC\) a é
al E38UORE G EO3 6AT F3000f Al 3RFEGOAABRES
0 RAAT At 6601 e ET A0 T E ARATT I V1T & 1 AbOT BRIRIET &

(linear modal analysis) . 1 TOIfANTEY EB&AR EGOAT  R3TTIVEF
UA|UaatsaymaetkcamAFR;M“T?E? a0t 63¢v T E UR&RE al A
OA EVIEFfATTEUr OBOE fAGF OAMUB EIF SO R3T1T11TFSO

al ARF ART OTt AERE 7SO 0600SO EAITOE 1TE FEO

ArcelorMi ttal Beams Calculator AT A F EO aURTEOAZARFERE Ut RFIF
goi 61 £00 AT A 7 OO0 URWDODARRY @1 BIARD 1 GRERT 1 06 Ol &
0Rt ARATIDEAstatiCa 20. 1. dz&1 Ov 60 RAAT At 06 Ol ®e ET E
AT 0l ARERS?T30 a0i30 1Al UG6ORT ATSt AOYOUKEGAART |
AAT OE T Al E AOft Rt OT UE 1t OSRe&e #OUFY TE fA T Aj



NATIONAL TECHNICAL UNIVERSITY OF ATHENS
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MASTER THESIS
gQ0O Gg /020
Design of multi - storey steel building
Gkionis Ch ristos (supervised by Thanopoulos P.)

Abstract

In this thesis we performed the analysis and the design of  a seven & storey office
building using the program Robot Structural Analysis Autodesk . Our aim was
the optimal design of the building using  metal fram e and composite slabs. The
building consists of vertical crosswise braces in Y direction and in X direction
frame beams. Analysis was performed with a linear modal spectrum analysis.
dhe slabs of the building are composite with steel sheet Symdeck73 which are
dimensioned with the aid of the program Symd eck Designer. We used composite
beams using shear pins to take advantage of the increased strength that these
composite beams have, the design of which was done with the aid of the program
ArcelorMittal Beams Calculator for the load case failure mode (OKA) . Then we
calculated some basic connections among the beams, the columns and the
basement with the use of the IDEAstatiCA 20.1 programm. The last section of
our thesis was the check of the beams and columns behaviour against of a fire
explosion in a needed time according to the Eurocode and in the case of not last
then some options to insulate the member.
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496 dzZAT AOr 03T EOE 1 4&A
DF EO REI RT 11 & 1 AftafRIF AfF“eA“ET REFSIROBI Al AOA 6 ORORI
06 0O 6ROI 36T7 EI Aot fFA UORF QA FEY 1T Af ARET Uel
O ) - 9"‘U2q R
gAUJOET Al E OROROIO(Z)SRE 6 ARAT ar S
- [ Analysis Type - X
Analysis Types Analysis Types  Structure Model Load to Mass Conversion  Combination Sign  Result] * | *
Structure Model Conversion parameters
Conversion direction Z- | Add mass to Dynamic mass
Combination Sign
Result Filters
Add Modify
Buckling Deformation
Converted Ca... Conversion Di... Coeffident Direction Case Mo,
= 1 Z- 1,00 XYZ Dynamic mass
2 F 1,00 X¥Z Dynamic mass
3 Z- 1,00 Xz Dynamic mass
4 Fi 0,60 Xz Dynamic mass
Delete
Model generation Close Help
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1 Combinations — *
Combination: 23: 1.35g+1.05g+1. 5Wtot_0_1: ULS ~
L)
Case list: 16 Wint_180_1: ULS
17: Wiot_180_2: ULS
Nature: | Al 181 Wiot_270_1:ULS
19 : Wint_270_2 : ULS jame
20 : MONIMA 1 LLS
. Casename |2 . 1.350-+L050+L 5Wtot_0_1: LLS .
1 DL1 24: g+0.3g+Ex+0.3Ey : ULS —
3 oAbl 25 : g+0.39+0. 3Ex+Ey : ULS A
26:g+0.3g: ULS
3 PLAKAS 27: 1.350+1.05q+1 SWtot_0_2 : ULS
6 We_0 281 1.350+1.059+1. 5Wtot_S0_1: LLS
7 We_a0 29: 1,350+1.059+1 5Wtot_50_2: ULS
s we g |30 135g+1.050+15Wiot_180_1: LS
= 31:1,35g+1.05q+1 SWtot_180_2: ULS
g We_270  |32:1,35g+1.05q+1.5Wtot_270_1: LS
10 Wi 0 +0,2 |33:1.350+1.05g+1.5Wtot_270_2: ULS
11 wio -3 |3 1350+L5q+0.9Wot 0_1:ULS
—=""" |35: 1.350+1.5q+0.9Wtot_90_1: ULS
< 361 1,350+1, 5q-+0.9Wtot_90_2 : ULS
37: 1.35g+1.5q+0.9Wtot_180_1: ULS
Factor: auto |38 : 1.350+1.50+0.9Wtot_180_2 : LILS
391 1.350+1.50+0.9Wtot_270_1: ULS
Factor defini|40 : 1.350+1,5q+0.9Wtot_270_2: ULS
41: 1,35g+1.5q+0.9Wtot_0_2: ULS >
44 : g+0.3g+AxEx+0.3AyEy : LLS
Change |45 : g+0.3gq+0. 3AxEx+AyEy @ ULS Help
46 0+0.30+0, 3AXEx +1, 1%1, 2510638 AyEY : LS
47 : g+0.3g+2. 2AxEx+0. 3AyEy : ULS
43 : g+0.5q: ULS s
~ N A~ o = ~ < «
s A v ~ ~
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j ARAT Af S AT O1 6Ue 630
5 ARAGADOS Ri O 1 OAT RI I
521.1 ) ROROI ODSRE DT 6
960ST OROAOAUAEETE 1
aEUf EREUOURETY aol 0y
uORT OA. 30N EAUDT
OA TEO EI AAUOOT Al
agooor At
+ OEI Siti1 0609
B Member Definition - Parameters - EN 1993-1:2005/41:2014
Buckling (y axis) Buckling (z axis) Close
Member length ly: Member length |z:
oo oo
(® Coeffigent L (® Coeffident L
Buckling length coeff, y: Buckling length coeff, z:
METABSETO METABETO
Buckling curve v o - Buckling curve z
[IFlexural-torsional buckling
Lateral buckling parameters
Lateral buckling Lateral buckling length coeffident S
Load level: Upper flange Lower flange
Ler = lo Ler = lo
Critical moment: ©® o
(O User Mo = 1,00 kN®m
Lateral buckling
curve: auto
(O General method  [6.3.2.7] LambdaLT,0= | 0.4 =~
(®) Detalled method  [6.3.2.3] Beta =
Simplified method for beams with
I:||E|teral restraints [6.3.2.4] kil = =
Additional sets of member parameters
Limit deflections and displacements: Service
[ complex sections: Complex MNote
[ thin-walled sections: Thin-walled
|:| Fire analysis parameters; Fire
Help

DA &i5-8] RBOT 6 DA 1

0 ERI

X

Members  Groups

Number: 285 v New
Basic data
Bar list: 285
Name: Dowde_285 Parameters
Group: Member type: | LOKOE w
OK Save Help
=

Verification options

(®) Member verification: l:l List
() Code group verification: l:l List
() Code group design: l:l List

Optimization Options
Limit states
LLS: List
[Jsts: 1t01121 22 List
Calculation archive
Save caloulation results Results storage

oK Configuration Calculations Help
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1 a0l 6 60U RUITEF AUOUO Rt A 61 AGRI A 6“““7,‘5@
U ORT OA. &l 0AUT ¢t OR@Ye OUT E O EI EAUEO3O ol
+ a0l 0601 Ef t1 & 0REN @3 oWARI T O3
= =
Buckling {y axis) Buckling (z axis) Close Number; a7 ~ New
Member length ly: Member length |z: Basic data

(OReal OReal - .
1,00 Bar list: 87
(® Coefficent (®) Coefficent
; Paramets
Buckling length coeff. y: Buckling length coeff. z Name: l:l arameters
: Member type: | AOKOI_X w

METAGETO METAGETO
Buckling curve y o - Buckling curve z OK Save Help
=
[ Flexural-torsional buckling Verification optians
Lateral buckling parameters (®) Member verification: 5 List
Lateral buckling Lateral buckling length coefficent ST () Code group verification: List
Load level: Upper flange Lower flange () Code group design: l:l List
Lo = lo lo=lo Optimization Options
Critical moment: ® Auto Limit states

Lateral buckling
curve: [JsLs: 11011 21 22 st

= Calculation archive
(® General method  [6.3.2.7] LambdaLT,0= 0.4
o []5ave calculation results Resuilts storage
Detailed method [5.3.2.3] Beta = 0.75
O Simplified method for beams with = OK Configuration Calculations Help
lateral restraints [6.3.2.4] kil = ' ] =
¥ Buckling Diagrams X

Additional sets of member parameters

[ Limit deflections and displacements: | Ok |
ions: Mote
[ complex sections: Cancel
[ Thin-walled sections: Thin-walle
|:| Fire analysis parameters: Fir E:
Help

@ Sway structure
O Mon-sway structure
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3 Member Definition - Parameters - EN 1993-1:2005/A1:2014

Member type: | XIAZTL

Buckling (z axis)
Member length Iz:

O Real

(® Coefficent
Buckling length coeff. z:

METABETO

Buckling (y axis)
Member length ly:

O Real

(® Coefficent

Buckling length coeff. y:

[ Flexural-torsional buckling

Lateral buckling parameters
[ Lateral buckiing

L9E Upper flange Lower flange
Critical moment: ® futo
O User Mo = 1,00 kN*m

Lateral buckling

General method  [6.3.2.2] 0.4

Detailed methed [6.3.2.3] 0.75

Simplified method for beams with 11

lateral restraints [5.3.2.4] .
Additional sets of member parameters
[ Limit deflections and displacements: Service
[ complex sections: Complex
[ thin-walled sections: Thin-walled
|:| Fire analysis parameters: Fire

DA 58] ROROT O
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RURF &1 Af A aURT A1
Aud63 ORQGROUTE
AEOI ®edad 7SO RU
« 31 VTAT631TEY 1
+ HR&RE AEOI T &t

X &

Members  Groups

Save
. 455 ~ New
Close Mumber:
Basic data
Bar list: 455
Mame: XIAETI_455 Parameters
Group: Member type: | XIAZTL ~
oK Save Help
=
Verification options
(® Member verification: l:l List
Mare...
(O Code group verification: l:l List
(O Code group design: l:l List
Optimization Options
Limit states
[sLs: 10112122 List
Calculation archive
Save calculation results Resuits storage
OF Configuration Calculations Help
| = ]
Note
Help
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=

Member type: | YP_6

Buckling (z axis)
Member length |z:

OREE|

(® Coefficent
Buckling length coeff, z:

[0 |[1]

METAGETO

Buckling curve z
auto

Buckling {y axis)
Member length ly:

O Real

(®) Coeffident
Buckling length coeff, y:
=
AYTOM,
METASETO
Buckling curve y

auto
Flexural-torsional budding

Lateral buckling parameters

Lateral budding Lateral buckling length coefficent

Load level: L Upper flange Lower flange
Ler = o Lo = lo
Critical moment: ® futo
() User M= 1,00 | kN*m

Lateral buckling
testos [
(® General method  [6.3.2.2] Lambda LT,0 = 0.4
O Detailed method  [6.3.2.3] Beta = 0.75

Simplified method for beams with K = 11

lateral restraints [6.3.2.4]

Additional sets of member parameters

[ Limit deflections and displacements:

[ Complex sections:
[ thin-walled sections:

|:| Fire analysis parameters:
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Save

Close

Mare. ..

Mote

Help

=

Members  Groups

wnbe:  [5 ]  [we
Basic data

Bar list: 6

Mame: ¥nooroAwpa_b Parameters

Group: Member type:

Ok Save Help
Verification options
(®) Member verification: [ List
(O Code group verification: List
(O Code group design: l:l List

Optimization Options

Limit states
= C—
[JsLs: 1to1121 22 List
Calculation archive
Save calculation results Resuilts storage

Ok Configuration Calculations Help
3 Buckling Diagrams X

I OK |

SN ABDris
EoE] £AERA
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DT
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(®) Sway structure
O Mon-sway structure
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= HEA 160
= HEA 180
—— HEA 200
— HEA 220
—— HEA 240
— HEA 260
— HEA 280
—— HEA 300
= !
— HEA 400
——KH 101.6x6.3
—KH 114.3x6.3
—— KH 114.3x8
— KH 139.7x8
—— KH 193.7x10
= KH 219.1x10
~———KH 219.1x8
—— KH 244 5x12.5
KH 244 .5x16
— KH 273x16
KH 323.9x16
— KH 323.9x20
— KH 323.9x25
= KH 406.4x25
— KH 457x12.5
e KH 457%25
— KH 48 3x4
~ KH 60.3x4
= KH 60.3x5
KH 76.1x5
= KH 88.9x5
—— KH 88.9x6
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+ gA01<g¢02 A AoOFfFEI £ART Af A aEU? ARAY
Udt 0E O6ROREAATRFITA 06011 A61T ARI 4200t A
T EALZeE T Al TEFATI O2REINFI4+& RUOF ET ERF
+ g40, 2<e&lh,B8RAGEI OA AQOOEIL AOAT URE 2A
DF EO 6ARO3RA ERAAROGA, ARUITA, O RUO
6ROA U6F AO AUDBET £0O0I €>0,2), 1TtAsS 1E
Fl1 1A 60U agO000Ff Al 6ARAT ARBEDAOAAUIAQA
U6 ORF UI STafsoO TAI a0t 30 o1 AI RFSO, 06RO
aEU? ERAY F ADET
6.1.2 D@ OF E1TERFAZ R éE RIGRAGAOIDA
UDO¢0C h(‘:m:’ dr Ux (Cm:’ Vtot,x (KN} Ptot,x (KN} 6
1 330 2,40 | 1652,39(14741,32| 0,06
2 400 580 | 1596,27 [12557,15| 0,11
3 320 4,80 | 1427,6310418,37| 0,11
4 320 4,52 | 1231,35| 8300,44| 0,10
5 320 4,78 | 1061,54| 6198,79| 0,09
6 320 4,05 871,39 | 4115,13| 0,06
7 320 3,99 555,79 | 2044,09| 0,05
Bmax 0,11
Cler x 1,13
]
] OAWB-AbAOF ET ERF £Ff EUAI REEROAYT 1
Df EDE 3GRE oAU 0= 6,11
| h= = 1,13
jOT T Aol ART 42 0UTE t ODORERRDDEJ KAA &H 1 E

Opodoc | h{cm) drU, (cm) | Vigey (KN) | Py, (KN) B

1 330 2,51 2883,51 | 1474132 | 0,04
2 400 2,89 2775,07 12557,15 0,03
3 320 2,37 2541,85 10418,37 0,03
4 320 2,29 2210,64 8300,44 0,03
5 320 2,53 1726,33 ©6198,79 0,03
6 320 2,16 1261,59 4115,13 0,02
7 320 1,28 651,36 2044,09 0,01

Bmax 0,04

., 1,04
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ROEal ART 63 .

N T 6 ROTY f O E@aOor Ff SO al Al O18 &F Bo r A0 ATAR AT Q!
agooor Al P A A6 OfF EI £ART AT A f ETY al ART ARI Ol t A
al EUéB OREI

MéAog Avatonn ig=i, (cm) L (cm) | L (em) | Avnypevn A | Nga/Nga Qi

435 CHS 114.3x8 3T 756 378.0 1.3 0.87 1.15

437 CHS 114.3x6.3 3.82 800 400.0 14 0.81 1.23

441 CHS 114.3x8 3.77 756 378.0 1.3 0.86 1.16

439 CHS 114 .3x8 3.77 300 4000 14 0.80 1.25

443 CHS 114.3x8 3.77 756 378.0 1.3 0.84 1,19

445 CHS 101.6x6.3 3.38 800 4000 15 0.79 1.27

449 CHS 101.6x6.3 3.38 756 378.0 15 094 1.06

447 CHS 88 9x6.3 2.93 800 400.0 1.8 0.89 1.12

451 CHS 101.6x6.3 3.38 756 378.0 1.5 0.88 1,14

453 CHS 88.9x5 297 800 400.0 1.8 0.84 1.19

457 CHS 88.9x5 2.97 756 378.0 1.7 0.88 1.14

455 CHS 88.9x3.2 3.03 800 400.0 1.7 0.85 1.18

352 CHS 114.3x8 3.77 756 378.0 1.3 0.86 1.16

354 | CHS114.3x6.3 3.82 800 400.0 14 0.81 1.23

358 CHS 114 3x8 3.77 756 378.0 1.3 0.85 1.18

356 CHS 114.3x8 3.77 800 400.0 14 0.81 1,23

360 CHS 114 .3x8 3.77 756 378.0 1.3 0.83 1.20

362 CHS 114.3x5 3.87 800 400.0 14 0.80 1.25

366 CHS 114.3x8 3.77 756 378.0 1.3 0.81 123

364 CHS 101.6x5 3.39 800 400.0 1.5 0.79 127

368 CHS 101.6x6.3 3.38 756 378.0 1.5 0.86 1.16

370 CHS 101.6x4 3.42 800 400.0 15 0.85 1.18

374 CHS 101.6x5 3.39 756 378.0 1.5 0.85 1.18

372 CHS 76.1x3.2 2.58 800 400.0 2.0 0.86 1,16

O 1.06

— —{ 0.19
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JTARFTT & al At mEF 11 & AOF OUae
W WHE  XOemMWU!l w 5 Wh g P XWIQO
aofr grRi O1 UB1 A& EAUOI AOO6OF AT T AT AT A F©17%
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DA &BAGI Af O1 £fF O3 RI SO GO 30

641 k1 AOOGfT1T7tY DAEAT ARTtT Go6ORe Ul ST 4f SO 1 At 4
dAUG ORFT AA RPT EO a4l E38UORE HJOBROER! Do OWBAGRIUA I |
¢A ORAGEWEADOADOI AT RE eigak ATA 700 010 aURIEC
EOF AF 1730 1TEAEé30, 7 A BE0s&rgA U601 OAge O0OF Al Si
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Med = Medg +1.1* Ao 5N*Mga e
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VEd = Vedc +1.1* Ao 5N*Vga e
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+ Nmn EGOAT  E ET 40T RNfre/MNioiA AF QU &R 8AFGUT 7 OU
61 AT RI Av 63 RORT? &1 At OF RUOaARiT SO

£ Oprai EGOAT E AOF OU& RUEal ART 03 FEFT al AASOQOL

+ Negs EOOAT E fi11& RUEal ART 03 FEY AdOOI T &t a3
REITRTTYT& 71Af ARf ARE RUEal ART O3
DBTUSOA TE fA 6ARAGAOS AlIANODARaUDART ARAOT AA &
éA ORAGEI OA AUb&ROUTE FEO AOF ARE.A&HM* RET RT ¢
i ERT

643 dET TkTYAOOfrT1Tt? DADEATI ARTt? G6ORFUT ST 4P SO
GET 1 OURA&#RATE auUO (2) o0ROROT Ol 31 Ao TPEQU 7 ¢ |
FI? aUOAF A 1 AFAOOT A& SO aUOA&T ESO RFA UG
alE3e UORE 7OU REIRIO3. dA aUO AUTd O0ROROI O
RUO& ART OUT aURT AT 0 @AY 1100 RFE &l E38UORE T Al
RUOAUEI A 7t O 0OeEf BRAREO OR?F HURT EOAL RF O ARUI T t
aROO AUORA 7007 RETRIT10637 ROOaUARI 637
6 RORAUBGET AOOUY Tt AS UAIT OOT A0SO &EUF ARAT T &d
FOUP 17 AOOFIT T O3F RUOFET ARF ET

Fui 1, 1ai A* Noijo

G: 1, i A*oNare o

Gl E3 &UBR o
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- 1 1 — KH 193.7x10
— KH 219.1x16
R - KH 244 .5x16
1 — KH 244 5x20
1 - e KH 273x25

E - - e KH 323.9%20
L = KH 355.6x25
= KH 406.4x30
= = — KH 406.4x40
. - — KH 457%25

DA &B6-RGI Af 61 A&/ Go OR? Ul ST 4F SO

&l A OA EBOARUAITIT RFE O RUETAFPTRItY o1 ARFIT 3
Al t 01 RfA U6ORFUT 371 Af A, 3RFE OA A6OUEUUeEC
o) it 7 aol RUEal 48 060f AT 11 AOOFT T 4, 3 RFE E
Us OR?f UT ST AF SO 60U &BOMRAMAUAGKO BERAEOATA 1 EAAT 37 E
AOf oRt O1 UE AOf OU& #SO adizgO rOU 1Tt71adu, 1TAT:
Us ERAOF OU&F

gdAQPRERE A6OfET 030 E TORUUe& VAl E a4RE S
Eol f RAOGEF AT O RUETAFIRItY o1 BADI TS0 4RERSRI
Ao AT fEGr AT O Ub01 OATRItY 7SO 61T ARFTIT30 RO
RUOF REOUOUO R?fOUY 1ti1aodur
] ARAT 47 S AT O1 OUeE@g EOCaEITPFITA O AT EAUOY EC

61 AT RoOU.

GOV t T 390yMpirs = 447,14,50 KNm

GOV t 7 380yMpird = 741,24 KNm

Go ORT 3 CHSI4B7*40: Mpird = 2476,80 kNm
Go ORT 3 CH5SI4B7%16: M pird = 1105,14 kNm
DZke= 3581.94 kNm % N Xr6-544.89kNm
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6.6 kal OT ORUI T & a0O&l URE ¢gORZAA
g EOORSRE A6t FTEO O6O00A 6ROV 36fOUO O T ai odi
AUP & BOBORNT t eEF AT A6t PO 6Rt ARAJTI|AS= EWOAd 6 tE 7/
6 ORORF & RUTTEF OU&F FEF 1 48AF 060U AOF1T Rt O1 UC
1 4eE alE3eUORE EVTFfITAFAI E 6 JARARE SO AO3t
PEY 1T Af ARY EUe?T GOET £ AU A0 UsO®a BIdORORU O
T Af ARTEU& A60OT ROOEF AT 1 URZYSY R3TUSOA T E 7O
PEY KA T AT adAO0OEf Al Ub6tO0E E Ad6tT RIR t1 SO +
RUT 247710600 RETAOFITA RFE RUOOTT1V& A6tV RIR
|V AOIGBFOAT EAO 1 60REO OA Ao OaEl UeEg 0601 Oa&®ol
i 7O 4eROTRTIA 7SO aRSR30 1aiodiO6RUTT30 1A
| AT a40060F AT Ubt 0E GOAT 7 OUT AUTRFOO O 90% i
i TATa40060f Al Ut aE tTEY OIOORAIGIARI KA & ET
T EAAT 3F EREY A6t 7O 5% fEFY RUOOT T YT &F 1 4&At
NMEPINTOQEHNAID | EYXNOTHTA NMEPICAOE EXET.MAZAU | EXET.MAZA U | ZXET.MAZAU | TPEX.MAZUX | TPEX.MAZLUY

MOP®H {Hz) [sec) X (%) ¥ (%) Z (%) (%) (%)

5 1 0,52 1,84 75,22 0,00 0,00 7522 0,00

5 2 0,87 1,15 75,22 79,52 0,00 0,00 79,52

5 3 1,14 0,88 75,22 79,53 0,00 0,00 0,01

5 4 1,44 0,70 86,58 79,53 0,00 11,36 0,00

5 & 207 0,48 85,58 79,57 0,00 0,00 0,05

5 & 2,07 0,48 86,58 79,57 0,00 0,00 0,00

5/ 7 2,09 0428 86,58 79,58 0,01 0,00 0,00

5 8 2,09 0,48 86,58 79,58 0,01 0,00 0,00

5/ a 2,09 0428 86,58 79,58 0,02 0,00 0,00

5 10 2,09 0,48 86,58 79,58 0,08 0,00 0,00

5/ 11 2,09 0428 86,58 79,58 0,08 0,00 0,00

5 12 2,09 0,48 86,58 79,58 0,09 0,00 0,00

5/ 13 2,09 0428 86,58 79,58 0,09 0,00 0,00

5 14 2,09 0,48 86,58 79,58 010 0,00 0,00

5 15 209 0,48 85,58 79,58 0,14 0,00 0,00

5 16 2,09 0,48 86,58 79,58 014 0,00 0,00

5 AT 2,09 0,48 85,58 79,58 0,14 0,00 0,00

5 18 2,09 0,48 86,58 79,58 0,15 0,00 0,00

5/ 19 2,09 0,43 86,58 79,63 23,00 0,00 0,06

L4 20 209 B ‘E\r.4§\ - VSB.SB . ?9’.\63“ B 23.01 N ﬂ.\gﬂ o« 0.00

 O0A®B-Ak al 01 ORU A 0Of 1 ROOU

Df OO0 O6ARA6GAOS 06QO0AIA RIAEDOOFaAATOT ORU A ¢ OU 1
RET AOFT11tfEREY A6t AUf A& EQOAI
1E | KRuGE161094sec, E O6OOA EQGOAT 1 EFAXOERI T & 1 A
6 OROR?Ft EOERAOGCOHOI O31 EBBRI%. T A8AY 7t OU Y771 RGOU
2 E | al Gi=@kssa&c, dzE 06 OGA EGCOAT ai EBAVOREY & 1V /
6 ORORFt E RAOCO6 O1 637 EDdBI%.1 48AY FOU 171 ROOU
GRA,éeEQTET T 3aEIY T al GdafR@0a 9HA 1550 A | dz
ai 61 6ue d30 |7t OEY fOU B6ARAT ORUST £A0OU U ORAA
P AT A0F SREY t OU
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mRUOF ET ERf &F 1 EOSREY 60U 1T A7 a40EIT U6t GE Tt E
FEY REIRITITT & a4aRAREY 60U RUOaAZAEF AT T E F EC
31 RUOI Rf 371 EQEDORI4 AT AOUIY T Af EAORJEY R6
T AVY Ah=05AT A fitv T AFf EAOROEY RoOUaAItFEFAT
TAT 7O gelOlit JRORARTETA.
KESRO3TE tfl 7O TEITEfOG3TEODO 17 0RI O 1 AF AF 4RI
61 A4RF TUERDBF A RP OT QE@RAvpP OOt T E
] ARAYT &9 0@ Al1 AAARTOET 17V AF 6 ARAT ORUAPERI T F S
al E36.UORE
Gl E36 UORE_ H
AveuBuvon X
'Opogog | h (ecm) |dr Ux (ecm) y (%) "EAeyxog
1 330 2.40 0.36% OK
2 400 5.80 0.73% OK
3 320 4.80 0.75% OK
4 320 4.52 0.71% OK
5 320 4,78 0.75% OK
6 320 4,05 0.63% OK
7 320 3.99 0.62% OK
] JOAB-A®S Ol ATARRAT ORU3 REI Y BWRt USO
Gl E26 UORE_ G
AveuBuvon Y
'Opogog | h (cm) [dr Uy (em) vy (%) EAeyxog
i 400 2,61 0.31% OK
2 300 2.89 0.48% OK
3 400 2.37 0.30% OK
4 400 2,29 0.29% OK
5 400 2-55 0.32% OK
6 400 2.16 0.27% OK
7 400 1.28 0.16% OK
 OAB-B#&S Ol ATAEAT ORU3REIT xRt uSO 1
 ARATF EROG3TE tfl RE t1OUF 7 OUF ORtuOUY ET OAC
iTT Rt TERE P EY T £ZAT RFE?Y 060U ORGeEI O OAOOOIR
EESRO30Ff ATEFITTTAEYO 6 AR O R 0 A&IUE A @O .
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7 Qt RUSIREO&E4A®F T RGOU

DZ 6ART GU AT AODUARBE Zal ARF ART OT t AEREdA UAAIT Y3 OAT E /
RUOAARESO t@Uo67 AUREDU.F URE RIVIOAERIEREET E 70O 1 ¢
Robot Structural Analysis 1 AT IDEA StatiCa 20.1, Rf A 06 OBA 1 6 OREQZ 1
T ORU3RET 1 406O0IAETT RUDAGERET ¥, OA F17% al ARF AF
ET £ZADEIT . DAY ETRIT AOA, 1 ORU3éETAO VAl ET £AAU¢
DB OAERE Go6 ORNWGON 5iOAT OF

DB OAERE GO6ORHUART AF BUOA ARGAOU GURT AT
4601 At A4R?T ARE DAJOAUEIT At HI ARF @ DAOaART OU GURI
D83 Oa BEEF EREBOURGT Aa Ol gaAr

a607 At ARF ARE DAOAUET A¥Y Go ORP UT 317 At OF

Gl ATt RUSRE A&4REY UGUaAaRAREY GoORf Ui 31 Af OF

jRtTEI AT AT A R30aERE EOICHS 450401 1CH) FUARCRRE RITT3
TdeEr ET a01 037 al ArgoT 3 OaalRaeEl OBUffeA Ual AT ORU 3
i OAT RIDEA StatiCa 20.1, aitfl aEO U6 ORdbdi Bibéral AT Aodt
Analysis. g6 ET AAE OA al AT ORUSEEQ® E R30aERE AU} &
RUATt 1T T EREY RfiIt adi 63%, R37TUSOA TE fFIVY 06AR/
711 Aa@Q1T UREFADREYT AO& GI E3é8UO0RE

g R3O0OaAERE Ao6Ofr EI EGF ATl Adt aUO 1 ARE:

DBOAERE U6ORFUT 31 AaOTGFHERET EI TRROBERE ROO6 &7,
Eut ROO O aoOy 60 AUP A& RUTTE?P £AUOUO Rt O 61 AGRI
ORI &t OFf | SWzAU GRFFASOT A& 1 RAXOBEOD @BEURD EQOAI 7
Med= 1 . &M Ro=1.1%1.25* 447,14 = 614,82 kNm

Vea=1 . 1o%\A ra=1.1*1.25* 764,04 = 1050,55kN

Mea= 1 . d&WARe=1.1%1.25¥1141,68 = 1427,1 kNm

Vea= 1 . 38VAre=1.1*1.25*1347,68 = 1853,07 kN

j A0O6F RUAV t I3mBREY A=

DB Oa®BMREORF UI 371 Af OF T E f1F AEUREREBONREAT AOR(
R3OAERE al &fT EREWV,ATEAEPRAD AT VB ERBDRF EF T AT |
UbARUET 1t006 E t £ OOURA Tt ASIdAAEDAT ARUTSOT & AF
60U URERI 10601 26 ET AO EQOOAI A EOd &t

VEa=220,7kN

Veq=135,6kN

j A0@WUAT t THARGHN

8 apgfri Ef O 1OU0U1T OEY QO30 6, 8

oEo6 gaA 400,140, 20
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