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NATIONAL TECHNICAL UNIVERSITY OFATHENS
FACULTY OFCIVIL ENGINEERING
INSTITUTE OF STEELSTRUCTURES

DIPLOMA THESIS
Az 7T @A0O02O01

Investigation of the behavior ofsteelbuildings with alternative horizontal
load bearing systems

Papadis P. N. (supervised byfgiannis I.i Thanopoulos P.)
ABSTRACT

This diploma thesis deals with the analysis, dimensioning and study of the behavior of
two five-storeysteelbuildingswith a concrete basement, using the SAP2000 program. The
two buildings have the sanpdanandview, but different positioning of the haontal load
bearingsystems. The first building hasrtical stiffeners in only ongirection(X) while the
second ondiasin both directions (X and Y). In the first buitdy, the main beams are
embedded to the collumnsghile in the second onthey arepinned The floor slabs are
combined with a Symdeck 73 steel sheet and are dimensioned with the help of Symdeck
Designer. Conversely, the beams are not compogite. buildingswere insertedn the
SAP2000 program and based on the results of the analysisethbersvere dimensioned
for Ultimate Limit State Serviceability Limtit StateEarthquake using Excel spreadsheets
Also theconnection®f the members of theuildingwith each other or with the groumcere
checked again with the aid of Excel spreadsheets, and the results were verified with those
of the INSTANT 2015 EC3 Connections program in which tkeire drawn as wellAll
analyzes and dimensioning were performed on the basis of the requirentbatotdbwing
Eurocodes

- Eurocod®d AK?1990

- Eurocodel A ? 1PaQl11, 13, 1-4)
- Eurocode A ? 1PaA12) (

- Eurocode3 A ? 1Pa@13l, 148)

- Eurocodet A ? 1Pad141) (

- Eurocode8 A ? 1Pa@13 (

In the end, the results of the arabfor the two buildings \wwre compared anohsed on
the criterion of economy and behavior in the earthquake we pronowmiehlbuilding is
the predominant.
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dasUaUd 2.1: 7U0Udoll adhga .0 (Bo.jla)y3 ( A?1991

Katnyopia Tuykekpipévny Xprjon Mapaderypa
A Xdpot drupovijg A®UATIO GE KTPO KATOIKIOV KU1 GIiTd. OdAULL0l Kt TTEPVYES GE
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3¢ Response Spectrum EuroCode 8 - 2004 Function Definition *

Function D:amping Ratio

Function Name FASMA
Parameters Define Function
Country CEN Default “ Period Acceleration
Direction Horizontal ~
0. ~ (0128 ~
Horizontal Ground Accel., ag/g 0.0% 0.182
0.1 0.255
Spectrum Type 1 ~ 0.15 0.32
0.5 0.32
Ground Type B ~ 075 02133
- 1. 0.18
Soil Factor, 5 12
sl racton 128 v 0128 v
Spectrum Period, Th 0.15 Function Graph
Spectrum Period, Tc 0.5
Spectrum Period, Td 2 H
02 1
Lower Bound Factor, Beta - 1|
Behavior Factor, g 1.5 Y
N
N “
=
]
Convert to User Defined Display Graph (36784 K 0.032)
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dasUaUd 4.1: Y3 eUU0s3he U3 UdgAe9e9y0d Hiagss. UYaal 1Qi.s vy
Apacsig Wy 781 V)
EmPaiidpsva poprie o smpue, kamyopia (Biéne EN
1991-1-1)
Kamyopic A: katowisc, ouviin xnpue Ketowimy 0.7 0.5 0.3
Kamyopia B: yopot ypageiav 0.7 0.5 0.3
Kamyopia C: yopol cuvdadpoians 0.7 0.7 0.6
Kamyopia D: yépot KOTQoTHHATGV 0.7 0.7 0.6
Kamyopia E: yopot amobixevons 1.0 0.9 0.8
Kamyopia F: yépot woshopopios oynuatey
fapos oymuatev < 30kN 0.7 0.7 0.6
Kamyopia G: yopot xuhogopiog oynudartay
30kN = Bapoc oynudatev = 160kN 0.7 0,5 03
Kamyopia H: c1éyec 0 0 0
Soprin yroviod emdve os woipa (Prére EN 1991-1-3)%
$rhavdio, Iohaviia, Noppnyie, Zovndia 0,70 0,50 0.20
Yrohowa Kpatn Méin tov CEN yia tonoBeaiss mov 0,70 0.50 0.20
ppicwoviat oe vyopetpo H = 1000 m
Yrohowa Kpatn Méin tov CEN yia tonoBeaiss mov 0,50 0.20 0
Ppicwoviar oz vydpetpo H < 1000 m
Doprin avépov o knijpu (Préns EN 1991-1-4) 0.6 0, 0
Osppoxpucia (un-mopkeiac) ot kjpa (fhéns EN 1991-1-5) 0.6 0,5 0
ZUes3 Ya3UpUUBadU3UUs GgBug®&issafhapP¥yé Uss |
UdGdUaUaUd U a Uvy3 lUgsUBgUcWUdeisodggiseoguddegeiUs (3
Usgg mdJg GU B. T. |
a3z UaUd 4.2: EKgsugUBeega (Gey UatUxy3s aUsjaeg GU B.
06y UaU/l|lzhse Toszd 63Ucsa 03Uscqljohl EUslic| EUs ¢
desa B. (GG) Q) (W) (Wy) (S) (B9 (&)
1) 1,35 1,5
2) 1,35 1,5 0,9 0,75
3) 1,35 1,5 0,9 0,75
4) 1,35 1,5 0,9
5) 1,35 1,5 0,9
6) 1,35 1,5 0,75
7) 1,35 1,05 1,5 0,75
8) 1,35 1,05 1,5 0,75
9) 1,35 1,05 0,9 1,5
10) 1,35 1,05 0,9 1,5
11) 1,35 1,05 1,5
12) 1,35 1,05 1,5
13) 1,35 1,05 15
14) 1 0,3 1 0,3
15) 1 0,3 0,3 1
isU WBgige soci d UGgsltgUlesgid uUs 63 UsyalUdaU
2990 Usd Ui aUUUgwWUiWsdasliggoldedgJdUgbad UaC
UgURe UUU U’  f SAP2000A) fpdijdde o U Ues3 Usyee oaevldd
aUUUi dgs ald élyy &Yeic 3dJa
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j=1 i>]

b. FEFges3hd GgastugUdehd
LG "+ P Yy 0" w0k

jz i>]
2. BssesUa ehsoseed UGgsugUlehd
ZG&'.J’ P+ W].:’Qk.i
j=1 i=1
g0 GiebesalU oaUdid oUs es Useyd Uxs GgsUUaU
o) aills "jedosgeysyy. v o o
_EUss HpéUpUU@gSUsUUs GgsugUdesa Uy YOUrs eU
Udd0aUalUd U a Uys GgsUUaUGUL3 GgaltgUGesi (0*
Usgj@ede GU B.T. s

a3z UaUd 4.3: FKEgsugUleega (Gey UatUx¥y3s aUsjyaeg GU B. T

06y UaU/LRB| zh3sesy Tosad| 63Uecae| 03Ucad johs
deea B (G,G) Q) (Wx) (Wy) (S)
A) 1 1
B) 1 1 0,6 05
(03] 1 1 0,6 0,5
D) 1 1 0,6
E) 1 1 0,6
F) 1 1 0,5
G) 1 0,7 06 1
H) 1 0,7 0,6 1
1) 1 0,7 1 0,5
J) 1 0,7 1 0,5
K) 1 0,7 1
L) 1 0,7 1
M) 1 0,7 1
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3¢ Define Grid System Data *
Grid Lines
System Name GLOBAL
X Grid Data
Grid ID Ordinate (m} Line Type Visible Bubble Loc Grid Color A
“ 0 Primary Yes End Add DO 0O 060
B 7 Primary Yes End ‘
Delet
c 14 Primary Yes End see
D 21 Primary Yes End
E 28 Primarny Yes End
F 5 Primary Yes End
Display Grids as
Y Grid Data
Grid ID Ordinate (m}) Line Type Visible Bubble Loc Grid Color
— 0 Primary Yes Start Add
2 5 Primary Yes Start
. Delete
10 Primary Yes Start [] Glueto Grid Lines
4 15 Primary Yes Start
5 20 Primary Yes Start Bubble Size
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ResponseSpectrunY Function Type EuroCode8 Y Add New FunctioY Ok ¢ O U U
GUesscUalU eUb O u@puiymggmGumes
O UsUU }ecy¥y veU UodeQCasastﬂtJeaag;eJ]dJU ydwy s Udeos
UgUthULIdadE’amteﬂnsLBLg qg;LthyLJsUS aee’hs ef)s3e @ ] slce
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LoadCaseS’ Add New Load Casea U s ugs’a»e;xurct Lw'eag Gdle de Ua -
1

Ueisas OU0Us K vd GUas3sU00Us GUesgd YasUalUd 5.

7,

a3z UaUfsbUdA¥oe (Ue s cllbaliness o ea 3(ilhey U soledU 20U U Y

:K: Load Case Data - Response Spectrum X
Load Case Name Notes Load Case Type
‘FASMA_X Set Def Name Modify/Show... Response Spectrum ~ | Design...
Modal Combination Directional Combination
® cac o o
) cac3
O swss e
() Absolute O Absolute
Periodic + Rigid Type | SRSS
O eie s e e
O NRC 10 Percent LEEREIED
Pravious (mass)
() Double Sum
Modal Load Case Diaphragm Eccentricity
Use Modes from this Modal Load Case MODAL bl Eccentricty Ratio l:l
@ Standard - Acceleration Loading
o ide E triciti
O Advanced - Displacement Inertia Loading vernde Eecentrichies Override.
Loads Applied
Load Type Load Name Function Scale Factor
Accel ut v FAsMA
FASNA Add
Modify
Delete
[] Show Advanced Load Parameters.
Other Parameters.
Modal Damping Constant at 0.05 Modify/Show...

48



YasUaUfgosBU4d8oe

€ Load Case Data - Response Spectrum

Load Case Name
[Fasma_v

Notes

Set Def Hame

8 U e s cWbalivess o ea 3(ilhsy UJ solisdU

(@)

Load Case Type

Medal Combination

® cac S
() Absolute

O - Periodic + Rigid Type | SRSS i3
() NRC 10 Percent

() Double Sum

Modal Load Case

Use Modes from this Modal Load Case MODAL
@ Standard - Acceleration Loading
O Advanced - Displacement Inertia Loading
Loads Applied
Load Type Load Name Function Scale Factor
Accel I v |Fasma v
2 EE N
s o5 pr
Modify
Delete
[] Show Advanced Load Parameters
Other Parameters
Modal Damping Constant at 0.05 Modify/Show...

ouU
dgsiig
R

;UOSUUG’
sayoUUUs 9,

Ya 3 Us UdoadCask? :

:x: Define Load Cases

Load Cases

Load Case Nams

Load Case Type

ssddUa

DEAD

MODAL Modal

DEAD_PLUS Linear Static

LIVE Linear Static

Wx Linear Static

Wy Linear Static

S Linear Static
FASMA_X Response Spectrum
FASMA_Y Respense Spectrum

5.2.13F g 3

Bos (GgsltgUleaa
sﬂeUeg;osahUdU
uds Uaha»egdq

U g Upl evelidd v 3

U¥s3 U
d pid|

us uu
DefineY Load Combination¥ Ad

8g3U0U0a00 U LeadCasely”

290 o ng
Combination E U@g 3

aUUYﬁUQG
a3z W

slioscec) bDdoe cd3s vaimpdag c
UadUesi 3 CQOUAUdudgdaeiliagasUUalUalUed Uxs
81
Spectrun.¢ loadCases asigd e s6g) oeddaUs

+

+

Spectrum ~ | Design...

Directional Combination
@ SRsS

) cac3

() Absolute

Mass Source

Previcus

{mass)

Diaphragm Eccentricity

Eccentricity Ratio

Override Eccentricties

Override.

77 a~. O

2 ¢ ¥ ol @afad Gasedyped)U (3 bgyRiedpditis s d .

G§Ua3e63U0UUs

Click to:

Add New Load Case...
Add Copy of Load Case...
Modify/Show Load Case..

Delete Load Case

Dizplay Load Caszes

Show Load Case Tree...

Cancel
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bBbasUaUd 5.20: EUslUehd aUUY j
:x: Load Combination Data X

Load Combination Name (User-Generated) SEISM XY

MNotes Modify/Show Notes...
Load Combination Type Linear Add v

Options
Create Nonlinear Load Case from Load Combo
Define Combination of Load Case Results

Load Case Mame Load Case Type Scale Factor

DEAD ~ | Linear Static

DEAD

DEAD_PLUS Linear Static 1. Add

LIVE Linear Static 0.3

FASMA_X Rezponze Spectrum 1. Modify

FASMA Y Response Spectrum 0.3

Delete
- - . 0
"das UaUd 5. (dUszsY¥Y

::{ Define Load Combinations

21: EBsldUisd@d@Opiyrytevs
b4

Load Combinations

(1) 1,35G+1,356'+1,50 ~
(2} 1,35G+1,35G'+1,50+0 9Wx+0, 755
(3} 1,35G+1,356"+1 50+0 8Wy+0 755

i : Define Load Combinations

Load Combinations

(A) G+G=0Q
(B) G+3'+0+0, 6Wx+0,55

(13) 1,35G+1,35G'+1,050+1 55 ~

GsU Uds

sUUYaadaUl
FrameLoadsY Distributeds U s
de I])EIAI BLUS ,
UU;Uieguug
0 yha»eimiﬁunallyq 83U0UU>s
Yoes3UUs

(4} 1,356+1,35G'+1,50+0 8Vx

(5) 1,35G+1,35G+1,50+0 Wy

(6) 1,350G+1,35G'+1 500,755

() 1,356+1,35G"+1,050+1, 5Wx=0,75¢
(B} 1,356+1,35G"+1,050+1, 5Wy=0,75¢
(9) 1,35G+1,353+1,050+0,9Wx+1,55
(10} 1,35G+1,35@+1,050+0,5Wy+1 5
(11} 1,35G+1,35G"+1 050+1 5Vix

(12) 1,35G+1,35G"+1,050+1,5Wy

(13} 1,35G+1,35G'+1,050+1,55

(A) G+G'+0

(B) G+G'+0+0,6Wx+0 55

[C) G+ +0+0 B\Wv+0 55 "
£ >

eyad V)

Usyseg Us

sayoe83UUs

(C) G+G'+Q+0,8Wy+0 55
(D) G+G'+0+0 BWx

(E) G+G"+01+0 6Wy

(F) G+G+0+0 55

(G) G+G'+0, 7Q+0 6Wx+S
(H) G+G'+0,70+0,6Wy+S
(I} G+G'+0,7Q+Wx+0,55
(1) G+G5+0 7Q+Wy+0,55
(K} G+G'+0,7Q+Wx

(L) G+G"+0, 7TQ+Wy

(M) G+G'+0,7Q+5

SEISM XY

SEISM Y Y
£

Yoe3UUs

5 WUxl5.Fcee U 5.1
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TUUU3Uedeysa oiomlglhy i) elgatel dgu (liseds e

B Assign Frame Distributed Loads >
General Options
Load Pattern ELNE " ) Add to Existing Loads
Coordinate System GLOBAL ) (® Replace Existing Loads
: ) Delete Existing Loads
Load Direction ey - J
L Rype Force “ Uniform Load
6.25 N/m
Trapezoidal Loads
1k 2 3. 4,
Relative Distance 0 025 0.75 1
Loads 0 0 0 0 kMN/m
(® Relative Distance from End-| ) Absclute Distance from End-I
| Reset Form to Default Values |
| QK | | Close | Apply
= = 2 P A P W Y N Y M P -
“ - [ L 1 11 ] 1 -
< - 5 L 1 11 I 1 B9 -
[ | [N 0 O [N d O 0
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X

x Mass Source Dlata — O

Mass Source Name IE |

Mass Source

Mass Multipliers for Load Patterns

Load Pattern Multiplier
DEAD 1.
]

DEAD_PLUS 1.
LIVE 03

Cancel
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FrameDesigri¥ View/Revise Overwritesa Us
BaosUa Wds. Ubece 0, 5

YasUaUJd 5. 24:

:xj Steel Frame Design Overwrites for Eurocede 3-2003

] 2aUoe

d U BeihsolhgsBfgesU Ue U
U; UsayU~

Select SelectY Group¥ SINDESMOLN Selecta U s
UslYoegeU

ceeasagd oagoosleai

safhoadie Us ceo
U3Uea~yg’ o
0 Ud Désmry ySteel s U

0 OUkbelkas ¥

aUUUafy gin
X

ltem Description

ltem Value

Super DL+LL Limt, abs

18 |Live Load Limit, abs.

19 | Total Limt, abs

20 |Total-Camber Limit, abs

21 | Specified Camber

22 | Net Area to Total Area Ratio

23 |Live Lead Reduction Factor

24 |Unbraced Length Ratio (Major)

25 |Unbraced Length Ratio (Minor}

26 | Unbraced Length Ratio (LTB)

Program Determined
Program Determined
Program Determined
Program Determined
Program Determined
Program Determined
Program Determined
Program Determined
Program Determined
Program Determined

27 |Effective Length Factor Braced (K1 M... 0.5
28 |Effective Length Factor Braced (K1 M... 0.5
29 |Effective Length Factor Sway (K2 Ma... 05
30 |Effective Length Factor Sway (K2 Mi 0.5
31 |Effective Length Factor (K LTB} 0.5

32 |Bending Coefficient (C1)

33 | Mement Coefficient (kyy Major)

34 | Moment Coefficient (kzz Minor)

35 |Moment Coefficient (kzy)

36 | Moment Coefficient (kyz)

37 | Yiel stress, Fy

38 | Material Overstrength Factor, Gamma
39 | Warping Constant, Iw

Program Determined
Program Determined
Program Determined
Program Determined
Program Determined
Program Determined
Program Determined
Program Determined

Set To Prog Determined (Default) Values Reset To Previcus Values

All tems. Selected fems. All kems Selected tems

¢yaed UslyYosgeU
De5|gn( View/RevisePreferenced) @ 3
Us g o Burgcade g (Uc13 aUUdo
aUs Ue GgsUUaUGUe Ggce

53

as

saUv el Uegs3 @
U
9

Explanation of Color Coding for Values

Blue: All selected tems are program
determined

Black: Some selected items are user defined

Red: Value that has changed during the
current session
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5. 25:

pUlieeysU Us¥Yagldd

x Steel Frame Design Preferences for Eurecode 3-2005

ttern Description

aUsjasg.

Item Value
1 | Design Code Eurccede 3-2005
2 | Country CEM Default
3 |G inati Equatien Eg. 6.10
4 | Reliabilty Class Class 2
5 |Interaction Factors Method Methed Z (Annex B)
6 | Multi-Response Case Design Envelopes
7 | Framing Type DCL-MRF
& |Behavior Factor, q 15
9 | System Overstrength Factor, Omega 1.
10 | Consider P-Delta Done? No
11 | Consider Torsion? No
12 | Gammahi0 1.
13 | Gammakt1 1
14 | Gammahi2 125
15 |Ignore Seismic Code? No
16 | Ilgnore Special Seismic Lead? No
17 |l Doubler Plate Plug-Welded? Yes
18 | Consider Deflection? No
19 | DL Limit, L/ 120,
20 | Super DL+LL Limit, L/ 120,
21 | Live Load Limit, LY 360.
22 | Total Limit, L/ 240,
| 23 | Total-Camber Limit, L/ 240.

Set To Default Values

Reset To Previous Values

‘ All tems. ‘ | Selected ftems. |

| All tems || Selected tems

Explanation of Color Coding for Values
Blue: Default Value

Black:  MNot a Default Value

Red: Value that has changed during the

current session

Y] 66 Y,Ul?‘;;uUJdU:az YalgcjagiUS ;adl.lda@y 5 dleYga B UUGG:yngg’e ge U
U soyeddps Ujlbsel edld dbB 3 Ushesgr¥ Steel Frame De5|gn{ Start
DeS|griCheckof StructureA &y 0 GLB*ngsalﬁJU vy @& 6 glb) Whielshefy g~y 266Q0(d
e Wdqys U eD@sngn{ Steel FrameDeS|gn{ Verify All MembersPassed 3 U UsoaUsayY
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2.z2z000G6} Y 64 achsUsys by YaUrs eyly UsUGy Uo

Bs “a¥YolUd (gseeltoy g Udhs” ¥ Uy ei GU eUayUd Us ¢
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¢ Giegegosald ~oa¥YaU U sUUaUaUUs U f ¢B8Uaghbi
cUagbilihligealU cydliseUiesgs ¥d eUUUaahUg 8d =
toagjyelyeUUesd aUs (BYUwlld dsldsd EEIU )b Hidpgre U
aUsUegyoald UU cUeagblhlgaal GgaUjoveeslUUs
aUsUesgy)o26i3 eUsa gl uwct&s@&ﬂlfﬂlg’u’vaa»anewg’qu Vi
U s(¥3UsUd Uvs cUegbliflypaay Ugrlx . Udegs eo Wol
GgsUslily) egs eg;axg’ uuq sUUUue;’Y‘ Udd UsUces
ZUU oaUay sU g tUaUUeddaUs U swMBEECKBa U Uy C
Udd UUUsj; aUd Ks) E¢gAB? Us 6 6ace Us aEBUeddao
Y3y "yoaeU Uesg cUegbihlgaaeseg UaszUs 039°Ggsy3
Usalecgldd GUes eyla Ueg ZUg 3 ee;mrf] gse‘?‘;eeeegasu
’;eﬁﬂaﬂegsaye@dsugLiaYaJUSU "8 U UsUUaUU>s e U
toegyelllUed eiUxd 1 GUU 30 eU00UGy)e30U0s 85 I
UsU Ui 8063 0Us ¢ U@Wsic Uy Ws Uy ® et deg 6 UagHt
0& Fc6edgpl.

¢ “Yeed Usg GUagbuf]ugaaeg aUs @ asUde 9 tBegh d
lasesUUs U A Uds UUUsjyaU aUs U Useesosegs U

Uss 6 astefh Udd Gieceosaldd ~a¥YaUd GUslgs dy G Us

M| t(mm) 075 0,80 1,00 1,25 |

Bdpoc G(kg/m) 736 7,85 9,81 12,27

Enipdveia A [cm®) 9,57 10,15 12,72 15,98
Pond adpaveioc I_r [cm?) 82,51 §8,00 110,42 138,32
Poni avTioraons W _{cm?) 20,68 2211 27,74 34,67

Fce6 1: 0UxeUOU; 90y oaUs Uy UsUsUsa¥Y cUj UsalUdystUs
SYMDECK 73.

187.50 18750 18750 187.50
T i T T

so.00.= 5000 13632 4800, \ ' -
75000 NN /‘z
N\
\

-

Fced @2: UxeU0UyaU Uesg U; BYMDEGKTY3.UGci d cUaghi
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(e 3}

.

Naxec xohupdoguihou: 0,75 mm
ZwxupoBepa: C20/25
XdhuBacg onhicuou: S500

OnMopol o BE0E TWY APYNTIKGY ponwY

[ hm || s 044 0,15 0,16 047 0,8 0,9 020 |
Oniapoe ©6/20 ©8/20 8/15 ©8/15 @10/20 ©10/20 ©10/15 @10/15
Nédxog
e
| h, (m) || 100 125 150 175 400 425 450 475 500 525 5.50|

2153 1682 1369 109 799 595 449 340 257 193 141 099 065
2309 1803 1486 1221 831 664 500 379 28 215 157 11 072
2463 19,21 1561 1303 982 732 552 418 316 2,87 178 122 080
2614 2038 1654 1380 1073 500 603 457 346 259 190 134 088
2762 2152 1745 1455 1165 6,66 655 49 876 281 206 145 095 054
29,08 22,64 1835 1529 1256 936 706 535 405 303 222 157 103 058
3052 2375 1923 1601 1348 1004 757 574 435 325 238 168 110 082

3192 2483 2000 1672 1478 1072 B09 613 460 348 255 180 118 067

ZceB83 B aslehd oaUs eyoosGlUNMP. Useyd vlyoascar

xy”yassege suoea,tUJoLdscgg’ ollise eUxma Urdzd ~ aYo Ud ¢l

6 g
Ud 0fg albel8kUbas es UUs UgUyd ss Useyd. )
ZUds "~ Ujya Uxade aug Us eyoslUs +vilyasecae (e} U

1. By sUse oaUUYOUUGd UGUeGcaU(d:
1,35 * 0,13 * 25,(kN/m3+ 1,5 * 5,(kN/m?= 11,89kN/m?
2.BysUse aUUYGUUGd aUsUegyoseahUqUUJ:
1,00 * 0,13 * 25,(kN/m3+ 1,5 * 5,(kN/m?= 10,75kN/m?
63 U URGed® U, UUdy UaUUs HUmeaU=a U Yé gd thUsY
U UsUsiclUsesd 6 oaslichd BEBUWssUS/ DE &¥o
e} Ua ekN/&? , §3hUU Us & ifd "8 9
FUd UGgaycUsU 8s yaUoseces GUd )
Uagbilihligaasg yos3 B¥MDECKfesighero U§hH oy Ue @ W
UasesUUs @ UU&@Eages UUU

e U
g a

o R R —

afa L (m) g (kNjm?)

B

Tevikd OTOIEI0  don kataokzunc  Daon Azmoupyiac  EAzyxoc MUpavroxnc

M gas Mpys

I Mype= 2103 Nmim
Jhﬁ_\_/_v_\_/_v_\_/i Mygg=  H09Kmm
_____ VRae= 207N

t=[075  <|mm  pp=[Lo0 A5=253 | em’m o 0

C:[20/25 < |MPa ¥e=|t50 @8 mm/d= [20 an [ = |poer =

=
s:[s00 | MPa 1g=[115 i
h=0.13 m e=0.03 m

Fe:|320 ~ | GMPa

~ O o o o

Fced W: GUsseaY GUsscUaU cUagbilifhilgaeaasg.
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Tevika oroigeia PAON KATAOKEUNG | ddon Azmoupyias  EAzyyoc Mupavroxic

M (ki) -0.94 086 . O Eheyyog ToV pomiv:

0.17 < 1.00 - Ixnvomotsito!

O £heyypog Toov Bedv kinyme:

0.59 0.549
0.76 0.76 0.02 < 1.00 - Ixmvomotsito!
Y :
7 og 0o z : ~ e : Eni
Twvlvacuds popuorg Avorypa : | Dha ompigag : (0 T{ nikuom
(®) Miaypappa poncy

) ) Dpio yia Tov gheyyo Toov Behdav kapwnc: ... 180 | f |20 Ahhayn)
(O Ehaomikn ypapyr

d»)

FceB3d) OaUoeces GUd GYGd aUUUGaUged oaUs u
Tevika aToigia  ®don kataokeurg Paon Aemoupyias  Elzyyoc NMupavToyric

390 390 O Eheyyoc ToV pomiv:

-1.47

b (kM)

024 < 1.00 - Ixnvomowsito!
O 2heyyos o SdTunon:

0.43 < 1.00 - Ixnvomoteito!

N N AN O Eheyyog ot S Sdtunon;:
W \\LLM \\I\[_lIJT:) W 0.35 < 1.00 - Ixovosoisito!
O Eheyyoc Tov Pekodv kauemg:

1.58 1.58

0.01 < 1.00 - Ixnvomowsiton!

T (G+ G.—.p. povipo Es TQ Q
(O tiaypapma Tepvoudiv Dpio yia Tov £heyyo Behov kapwnc L/ | 250 Ahhayn
() Ehaomkr) ypappr) EJ = 2161.7 KNm2jm

Fcedd) OaUoeces GUd GYGd aUsUsgjyoalUd aUs

¢}
ioaU Ud GYadd aUUUGaUged o9aUsze 85U0alUs 8 yo

b Ug.pWs3 BEleeds
hUs Udy) et 3UUs9s.

gyacd U3 00
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8 yaUosced GU UsUesead YUedld oaUsL/260.y U2 G @ (
U 5 i

t = 65.69 min

M (kNmim) 112 =A.12
-0.75 8, = %
/m\ M pa= 2214 | Kim
N W PN \]\LU/ Py M pg= (919 KMm
0.38 0.38 O Eheyyog Bepuidis uovooms:
0.81 0.81 f = b - teovem et

‘Ehkeyyog shdyiomon mdyous:

teg=1[30  +|min he> hﬁ_r_,_i‘__ - tovomoEiTm!
@: |- ~ | mm O &heyyog Tov pomdv:
Uy = |0.03 m Mg gg = M g4 - wmvomotzizm!
¥;=10.5 ZU‘\#.rs'.'-.sGm; ;‘,K!.IETU'.T'.T'.EU{TH;Z 0.12
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:x: Meodal Participating Mass Ratios - o

File View Edit Format-Filter-Sort  Select  Options

Unitz: As Noted Modal Participating Mass Ratios
Fitter:
OutputCase  StepType StepNum Period ux uy uz SumUx Sumuy SumUZ RX
Text Unitless Sec Unitl Unitl Unitl Unitl Unitl Unitl Unitless

4 Mode 1 1.615274 0 0.86065 2.005E-10 0 0.85065 2.005E-10 0.06843
MODAL Mode 2 1117502 0.03343 0 2.56TE-19 0.03343 0.85065 2.005E-10 3.167E-20
MODAL Mode 3 0.745228 0.75081 0 9.881E-19 0.78404 0.85065 2.005E-10 1.587E-19
MODAL Mode 4 0.500134 T.73BE1T 0.08738 1.063E-08 0.78404 0.95804 1.083E-08 0.35142
MODAL Mode 5 0.362591 0.00553 1.073E-17 4.726E-14 0.78958 0.95804 1.083E-08 5.475E-15
MODAL Mode [ 0.268148 7.261E-16 0.02584 4 428E-09 0.78958 0.98787 1.526E-08 0.0359
MODAL Mode 7 0.250832 0.1503 3.045E-17 4.523E-18 0.93987 0.98787 1.526E-08 2851E-14
MODAL Mode 8 0.227881 0.00107 9.52E-17 1.858E-13 0.94094 0.98787 1.526E-08 2.507E-14
MODAL Mode 9 0.22788 3.402E-18 0.00882 8.515E-07 0.94094 0.99769 8.688E-07 0.0235
MODAL Mode 10 0.033596 3.915E-18 4 218E-18 0.5745 0.99769 8.688E-07 3.023E-18
MODAL Mode " 0.225653 3.853E-14 8.683E-10 0.2752 0.5745 0.99769 0.2752 0.00445
MODAL Mode 12 0.225611 0.00058 1.021E-15 1.333E-19 0.57548 0.99769 0.2752 9.455E-15
MODAL Mode 13 0.225122 1.882E-14 4 543E-08 0.30642 0.57548 0.99769 0.58181 0.05506
MODAL Mode 14 0.21854 9.275E-08 5.418E-18 1.188E-17 0.57548 0.99769 0.58181 5.538E-15
MODAL Mode 15 0.218524 2.384E-14 26518E-07 0.00031 0.57548 0.99769 0.58193 0.13589

gy U0d) UalUUs HUs o950 Ud e¥sU a0UY § 0O U
Ggee UWdBegdgUd o250 Ud e¥sU a2UU0Y 3 65 spedgld
95,8%.

GsU Usd salealjdocgli @ d5hyd 1 UUJ stlissecy) lyd
eUstl 3 94% auuv j Us 94, 9%axsl@Y 3 f ~vd GUas
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x Meodal Participating Mass Ratios -

File  View Edit Format-Filter-Sort  Select  Options

Unitz: Az Noted Modal Participating Maz=s Ratios
Fitter:
OutputCase StepType StepNum Period ux uy Uz SumUX SumUy SumUZ RX
Text Unitless Sec Unitless Unitless Unitless Unitless Unitless Unitless Unitless

MODAL Mode 1 1.019548 S.319E-19 0.76348 9.5E-06 S.319E-19 0.76349 9.5E-06 012182
MODAL Mode 2 0.778457 0.76532 1.09%E-17 7.151E-16 0.76532 0.76349 9.5E-06 2162E-16
MODAL Mode 3 0.647526 0.0253 3.T23E-18 1.813E-15 0.79062 0.75349 9.5E-06 28E-16
MODAL Mode 4 0.297585 §.183E-20 0.18524 2.48E-05 0.79062 0.94873 3.41E-05 0.27514
MODAL Mode 5 0265384 0.14249 5.632E1T 6.358E-14 0.93%11 0.94873 3.41E-05 1.413E-13
MODAL Mode [ 0.231288 9.572E-18 4.021E-10 0.24245 0.93511 0.94873 0.24245 0.00457
MODAL Mode 7 0.23127% 5.345E-08 1.475E-18 1.1658E-16 0.53912 0.94873 0.24245 5.05E-18
MODAL Mode 8 0.2056 4.83E-15 4991E-16 0.25987 0.93912 0.94873 0.50235 0.05181
MODAL Mode 9 0.172983 TE-OT7 5.381E-18 7.318E-15 0.53912 0.94873 0.50235 2.5TBE-14

» MODAL Mode 10 0.150258 §.237TE-14 1.73E-16 5.37T9E-05 0.53912 0.94873 0.50244 8.518E-05
MODAL Mode 11 0.143708 2.975E-05 5.934E-18 4.192E-15 0.93915 0.94873 0.50244 7.929E-14
MODAL Mode 12 0.145591 4.434E-18 8.9%4E-10 0.00016 0.93915 0.94873 0.50261 0.1175
MODAL Mode 13 0.145382 0.00049 2.452E1T 1.1259E-14 0.93964 0.94873 0.50261 1.241E-13
MODAL Mode 14 0.145381 1.891E17 7ATSE-10 0.01575 0.93%64 0.84873 0.51836 0.00134
MODAL Mode 15 0.142821 1.162E-06 9.22E17 4 43E-16 0.93964 0.94873 0.51835 §.503E17
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:x: Groups 3 - Masses and Weights

File View Edit Format-Filter-5ot  Select  Options

Units: As Noted Groups 3 - Masses and Weights
Fitter:
GroupName SelfM SelfWeight TotalMassX TotalMassY TotalMassZ
Text KN-s2/m KN KN-s2/m KN-s2/m KN-s2/m
4 ALL 369.38 3522388 369.33 369.38 369.38
DEUTEREUCUSES 52.34 513.27 52.34 52.34 52.34
KIRIES 54.83 635796 54.83 54.83 64.83
DIADOKIDES 138.25 1365.56 138.25 138.25 138.25
IPOSTILOMATA 101.47 995.074 101.47 101.47 101.47
SINDESMOI 11.49 112887 11.45 11.49 11.45
orofos1 79.01 T74.805 8.1 79.01 8.1
orofos2 7327 718.551 7327 73.27 7327
orofos3 7282 715.095 7282 72.82 72.82
orofos4 7236 T09.5827 72.36 72.36 72.36
orofoss 71.82 704309 71.82 71.82 71.82
Record: | << < 1 > || 3> [ofN

FUd Gg3ycUs Weg lesaelamsi Udeagl ) hlieg ~eg GcUUas
993 +0Q 3¢aaU aUlevaUHYBBU: d¥ yBa UWsh Wiofp a¥YdU ey |
hideg: 1@?* 20*2+21*10 = 770

6 UUaes0OU0Us519AkNUe G Us G ¢ h

o
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- Pon=774,81+718,56715,16-709,63704,31%#5*5197,5 =29609,9CkN

GesU Ud GUslesoee UyeszegldU 0cUDsphWeShow 6 dlise
Tabley ANALYSIS RESULTSY StructureOutputy BaseReactionss Us U saycdd s U
Load Cases SEISM X, SEISMY. | " ff Ue3 ~“~ds@8&alilgaU (BasUal
Yy ddoaUs gy Ugd seggli Us YdU s Ui dgs Ka U liselle 8 i o
Usieh oU0UY | d Ups402igNioUs b¥é0d Ve dlipe sdd@d¥U
YOddVdRe20kd.EUd Gg3syeUsU a¥YdU UyeszegglU saoaUL
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d Urs egUat 3 Uxs a8y f
a
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a
b

a3z U Od KEUslGesoeayd UyesesgulUd byYaddd FTUsjasg |
3¢ Base Reactions - O X

File View Edit Format-Filter-Sort  Select  Options

Units: As Noted Base Reactions ~

Fitter:
OutputCase CaseType StepType GlobalFX GlobalFY GlobalFZ GlobalMX GlobalMY GlobalMZ GlobalX GlobalY Gl

Text Text KN KN KN KN-m KN-m KN-m m m

b SEISM XY Combination Max 4520927 785.81 28579.716 | 334522.4076 -526345.5| 62105.0035 0 0
SEISM XY Combination Min -4520.927 -785.81 28578.964 | 312747.5154 -T74042.16| -52105.0035 0 0
SEISM Y Y Combination Max 1476279 2619366 28580.584 359926.375 -578011.62 | T77030.2673 0 0
SEISMY Y | Combination Min -1476.279 2619366 | 28578.096 | 287343.5479| -T22376.03| -TT030.2673 0 0
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| 5% Deformed Shape (SEISMXY) | =

Pt Obj: or1-1
PtElm: or1-1
U1=-0075
U2 =-0106
n U3 =-0028
R1 = -00269
R2 =-.00224
R3= 00017

o

Fce8lThebed U eyosaU0U0d e1lUYU s o seepifliogdg cooopld & Us

leformed Shape (SEISM Y ).

Pt Obj: orl-1
PtEIm: or1-1

U1=-0023
J uU2=-023

U3 =-0015

R1=-00545
R2 =-.00067
R3= 5E-05
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o

Ud GUstGesoe Ujjfcai 060as0GEeWd GeylGd (8. 2)

dS = q*de (7.2
jliei 269 h3 g eaeoslUesi3 es Useyd UgUis Ux
GeUlesUfedicUUderd eUUUMdlpigd/d USBEBG( Ba hlBYS 6
g eacoslehd Uslg MYdd Ul by Gdg h( 8UUNY j} osUs GU
3 UsUsltUeac¥d.
a3 U Bd 3 eacoslehd Gg3sUUaUGUe d 29U oaUayse | al
SEISM X
Pot(kN) | Vi (kN) | dem) | ds(m) | di(m) |h(m) d d*v/h

1| 29609.9 | 4920.93 | 0.0075| 0011 | 0011 | 5 0.015 0.0011

2 | 23637.59 | 3936.744 | 0.0165| 0.0% | 0014 | 4 0.020 0.007

3| 1772154 | 2952558 | 0.0262| 0.039 | 0015 | 4 0.02 0.0018

4| 11808.94 | 1968.372 | 0.0364| 0.0% | 0015 | 4 0.023 0.0019

5| 5901.81 | 984.186 | 0.0454| 0.068 | 0.0¥ | 4 0.020 0.007
a3z UvW¥d 3 6eacoslefhd Ggs3sUUaUGUe d 295U aUaysas | ol

SEISM Y
Pt (kN) Vot (KN) de(m) ds(m) dr (m) h (m) d d*v/h

1| 29609.9 | 2619.37 | 0023 | 0.0% 0.0% 5 0.078 0.00%

2 | 23637.59| 2095.496 | 0.0462 | 0.069 0.0% 4 0.098 0.0043

3| 17721.54| 1571.622| 0.0658 | 0.09 0.029 4 0.083 0.00%

4] 11808.94| 1047.748| 0.0804 | 0.121 0.022 4 0.082 0.0027

5| 5901.81 | 523.874 | 0.0895 | 0.134 0.014 4 0.038 0.0017

FUsgd “~a3UsaUd ool Gl aWllg HO8i Beyadrd w03l
6} UsysUUUs 3,U od i deUvs gd hyeld W ssBheiUsdl 2.
K abtdd Uy 3edUombBadeh s yoaUosced "~ Ujyssyoalic
Uds Uy Yoy UKe 18893 3e. Beoulage;aneof]lga’ijgyeUQUs 99
GUsscUaU U yUdgy h gesah GgsulUuUeysU U Uss

d.7 ¢ 0,005h (7.3)
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K Groups 3 - Masses and Weights
File Edit  Format-Filter-Sort  Select  Options
Units: As Moted Groups 3 - Masses and Weights.
Filter:
GroupName SelfMass SelfWeight Tot: X TotalMassY TotalM z
Text KN-s2/m KN KN-s2/m KN-s2/m KN-s2/m
» ALL 33168 3742797 33168 381.66 33168
DEUTEREUOUSES 52.24 513.27 52.24 52.34 52.24
KIRIES 64.83 B635.796 64.83 5483 64.83
DIADOKIDES 138.25 1365.56 138.25 138.25 138.25
IPOSTILOMATA 107.4 1053.266 107.4 107.4 107.4
SINDESMOI 1083 104.20% 1083 10.63 1083
SINDESMOIY T2 70.696 72 721 72
orofos 1 80.03 T34.79 80.03 80.03 80.03
orofos 2 742 727.648 742 742 742
orofos 3 7401 725.823 7401 74 7401
orofos 4 7342 719.986 73.42 73.42 73.42
orofos 5 7273 713.855 7278 T2.7% 7278
Record: £ £ = b of12
a3 U ®Bd 3 e8ecostlefhd Gg3UUaUBUe d 295U aUayss o
SEISM X
Pot (KN) | Vit (kN) | de(m) ds (M) d(m) | h(m) d di*v/h
1| 29659.6 4781.23 0.008 0.012 0.012 5 0.015 0.0001
2| 23677.3 382498 | 0.0171 0.0%% 0.014 4 0.021 0.00
3| 17752.2 2868.74 | 0.0266 0.4 0.014 4 0.022 0.00
4| 11828.9 1912.49 | 0.0365 0.0% 0.015 4 0.0 0.00
5| 5911.36 956.246 | 0.0459 0.0 0.014 4 0.02 0.00@
a3 U W0d 3 e6eacoslefhd Gg3UUaU8U0e d 25U saUayss o
SEISM Y
Pot (KN) | Vit (KN) | de(m) ds(m) dm) | h(m) d di*v/h
1| 29659.6 28753 0.009 0.014 0.014 5 0.0@3 0.0001
2| 23677.3 23002.4 0.02 0.03 0.017 4 0.004 0.0002
3| 17752.2 17251.8 0.033 0.05 0.02 4 0.005 0.0002
4| 11828.9 11501.2 0.0467 0.07 0.02 4 0.005 0.00(8
5| 5911.36 5750.6 0.062 0.0% 0.05 4 0.006 0.0003
gU; OUdy) UaUUs HRUs 95U o ¥YWUseyByra Unlliadg oyalss:?
adlidei 3 g Ayd¥yvyaeaqdes f:psalﬁlstUJeZan;se b, oaUdi d
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T2, Axial Force Diagram ((3) 1,35G+1,35G"+ 1,50+ 0,9Wy+0,755) 1 - X
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[ Moment 3-3 Diagram ((3) 1,356+ 1,35G'+1,50+0,0Wy+0,755) | - X
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I Asial Force Diagram (SEISM X Y)
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(8.29)Y F =0,5*[L 8,21*(L414 0,2) 14%4] 18

(8.30)Y c= 1 0,411 4.

1,628+/1,628 - 1,41%
Con* £, A _0,411*35,5%54,9

E4149 0 Us . 1BC/, 82,@) :

(827)Y N, = 800,94kN N>  684,40Kk!
o 1
f*A *
N o=t 3297549 1540 95kN N; 584,86k
' ng

63U U UyoaUa aUs 95U Ud das Usee oalUs 25U Uds
J Uy UsUsce q
_Nyqe 194895

Ngq 684,40

Fgsae WpEyY U, e gelies Yy cesalblbes e 6 a owdls BxWdd 8 .18 ,0 ¢
8.20.

w 285

87



Yas U8 g

j Uy UaUd} 900
J

Usay g'eaeosuee+

2 U0U0UU»

O UyexalUsed Gge Ujysiley ¥ Udoé i yed.
_ . - N N N
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My, ra=M oedll (ﬁz] 350,03*[1 (m?z] 308, 54 kNm

GioU tUsUze3s0e oaYeyma{siall3maes1ifeele: U=2 , b:
M M i I

(825)Y [ y,Ed ]a +[ Z,Ed] b Fllgao 2 [ 17!7 2,60 O,@G 1
MN’y’Rd M\ 2 ra 467,2 303,54

J U d tsUUceelUdédNegg®aalle doayd.
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:|.49200I’T14 Ic—ll—ly HEB340=36660 ¢, L12=500 cm

b=ty ¢ & as0=
Bs gl aUsgaUg’ Uvsve;seh3U9Y3 UsalL 3 g 8260
Agjy vyaLusalU 3 "e6g Uley Y Usoesid "elYosl¥Ysaegldho
eU00d0OUY Yo, U
KC:I—C 36660 73,32cm KlzL 220080 &1,65cn

L. 500 L, 400
K12:1,5*|—]l :1,5*@ #4,76cm

L, 00

Bs Gg3UUaU0Uyd aUUUsceed UglhalUeyaUd ycaegs
p = K, +K; _ 73,32+ 91,65 6 787

K, +K, K, 73,32 91,65 44,76
hZ—O,OOUUY;CJaUUs hUs Us g 60 UiavyeU UasUs ~UsaU
0J U U 9sGelisUecse ecgeveasd agoslecgi 29U g s0Ui

_\/1-02*(/7 +h) 0,12* # b
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i, *p* JE/ f, 14,6* p£1000/35,5
A Uéle1133<2 UHUU i gpu3l@s 8900@ oy o UUUs o Uc”
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zUsyUsoahd Gg3UUal0Ued wU) U UsoalUe Usoagi ago:

(8.29)Y F =0,5*[1 ,34*(0,676 ©,2) 0+676] S8E

(8.28)Y ¢, = ! 0,797 %

0,809+/ 0,809 - 0,676

~ o

2) U agooleh@z( @@y dtibd &FBUEY¥Y UUes3 UGdUse ¥Yaec
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1
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Cmin =Min{ ¢ Jc min{0,797;0,619} &,61¢
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C1=1,879,C2=0,C3=0,939( U’ A BEGe U0 &0)
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1
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| 3Usce oa¥Yeydd GU GUypkk” UsoaUe Usoah agositeh
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.
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M, o 79012kNem  790,12kNm M> ., 143,08kN
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036 3yWd
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* vy yz ’
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17,71
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+0,754 350,03 =0,804 ¢,
1
03exiJd
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€,* N L M me ¢ 619+0970.5 092485484
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Moment 3-3 Diagram ((3) 1,35G+1,35G'+1,5Q+0,9Wy+0,735) ]
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1
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(8.33)Y ¢, = ! 0,850 %
0,794+, 0,794 - 0,695
] "h Ud GeylGd (8.32):
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A seysxyd d UsUWBese UddUasi PJsUgoed GU B. T. |
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(cm) | (cm) | (cm) | (cm) | (cm) | (cm) | (cm?®) | (cnt) | (cnmP) | (cm) | (cmf) | (cP) | (cm)
36 30 1.25| 225 2.7 | 26.1| 181 | 43190| 2400 | 15.5| 10140| 676 | 7.49

Wpl,y Wpl,z It
em) | @) | ey | ™
2683 | 1032 293 2883000
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¥ Axial Force Diagram ((3) 1,35G+1,35G"+1,50+0,3Wy-+0,755) 1

15§34 32l134 321134 32034 16§ 55
404 74 813 b2 8r3p2 873 b2 44p|72
628 4205 4205 420k 734}89
855 b8 967 0B 967 0B 967 0B 1003j06
1132)54 2515 5 2515.5 2515 5¢ 1283]1

Fecee U 8palwoy Uese U Uahsislblb tge” alitiglgyeet Cex(BU U .

x Diagrams for Frame Object YP-1-21 (HE360B) X
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ftems  Major (V2 and M3) | Single valed 2k ?D"‘} @® Show Max
.m
Jt or1-82
J-End: o.m
(5. m)

Equivalent Loads - Free Body Diagram (Concentrated Forces in KN, Concentrated Moments in KN-m)
Dist Load (2-dir}

16.26 54
0. KN/m

ats.m
13.96 Positive in -2 direction

Shear V2

3859 KN
at5m

Resultant Moment

RESLLANL 31Ed]

Moment M3
16.2572 KN-m
ato.m

Deflections
Deflection (2-dir)

| 0.000218 m
at2.5m
\_L// Positive in -2 direction
O Absolute O Relative to Beam Minimum @ Relative to Beam Ends
Reset to Inttial Units Units  KN,mC
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GoaU UaUUe s (Ueiese "tU)aribesdoossU (s 3 (@12 ¢ h Uas U

A, = max{60,96;39,15} =60, 96 A

GoU UaUUe U0d0ble eel)tyomiisaaliaylUU ~yoaeUUU UaszUs

A =181 -26,1*1,25 435ch

GosU UyesegliU “~Uj¥yvYeaded GUss as) ch
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.OaUoeced GU aYeyd aUs usyUedhtd
V.
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(8.18) Y 0, 25*N rg = 0,25*181%35,5 =0, 25%6425,5 =1606, 38 KNINg,
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(8.19) Y h*t, Y =579,09kN N, 2515,55ki

MO

6J U 63 Us¥YesUOUUs U celaxiddq Udd oUe Usoaed 6
_ N 251555

N, ny 642555

181- 21 ;Lo 2280 5 =min{0,254:0,5} 0,254

(8.21)Y M, nq=Min{663,94;952, 47} =663,94 kNr

M, =16,26kNm M, | o
6; U q teoUUsgsWgUjeopad t&dvyeyd oaUs doayd.
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«,
Co

6391
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(8.24)}
1[ a=min{
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bi=hio=ty ¢ & asc=14920cn | Ic=l1=ly HeBsa=43190cnt*, L11=L1,=500 cm

Bs lgloaUeyaUd Uvs e)oehalUsrs Geal3 g 68D
Ag;xetusau 3 "e6g Uley¥Y tUeoaesid “eg uUs g’ f{
& O0UU0UdUU0Y Yoy U.

K =1c 23190 og agend o K =1 B0 457 ggen
L. 500 L, 400
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A Uébi=21133< 2 U[hUU Ggedal@s a0 8eyo OUUs o Us

agoobe R UU 6 g3 UUbadbilse durdedd scb:1 3U
(8.29)Y F =0,5*[L 6,34*(0,280 0,2) 01280] 05
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y ) e lq @5 UU@ g Ne(kN) | Nc(kN) | Npira(KN) N¢/Npi,re<1,0
1 200x100x7.1 44151 | 514.48 1420 0.31
2 150x100x7.1 398.79 | 434.06 1167.95 0.34
3 150x100x6.3 329.33 | 352.48 1047.25 0.31
4 100x100x5 223.43 232.9 663.85 0.34
5 90x90x4 151.67 154.72 482.8 0.31
Lcr (Cm) 1 ’ 3&@‘ G Nb,Rd(kN) Nerb,Rd Cl ( GﬁaX'Qmin) /miﬁl
430.12 1.373 0.431 612.02 0.84 | 2.76
403.11 1.329 0.454 530.25 0.82 2.69
403.11 1.316 0.461 482.78 0.73 2.97 0.16
403.11 1.367 0.434 288.11 0.81 2.85
403.11 1.507 0.369 178.15 0.87 3.12
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