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EIZArQrH

270 OOKiMIO QUTO TIEPIYPAPETAl POVTEAO QVAAUONG METOANIKWY KOTOOKEUWV OTO
Tpoéypappa SCIA Engineer. To SCIA Engineer gival éva cUoTnUa AOYIOUIKOU YIa Wi OTATIKE KOl
QUVOIKA avaAuon Twv OOUIKWYV OTOIXEIWV Kal TO oXedIAOPO Toug o€ TTPOTUTIA. Baoiletal otn
MEBOBO TTETTEPACUEVWV OTOIXEIWV PE BAon Tn peTaToTTion (displacement - base FEM).

To pdypappa SCIA Engineer mrepIAauavel Toug akdGAouBoug uTToAoyICHoUG:

e VPAUMIKA OTATIKA avAdAuon

® VEWMETPIKN KN YPOUMIKN avaAuon

e QuvauIkA avaAuon QUOIKAG TAAGVTWONG
e COEIOPIKA avaAuon

e avdaAuon Auyiouou

lowg atrd TOUuG TTI0 CNUAVTIKOUG TTAPAUETPOUG VIO Va ETTITEUXBOE TO €TTIBUUNTO ATTOTEAECUA OTN
MEAETN, gival 0 oWOoTOG OXEBIOONAG TOUu PovTéAou. Ta UNIKA TTou Ba elcayxBouv OTo TTPOYPAUUA, N
OWOTN YEWMETPIA, TA XAPAKTNEIOTIKA TWV UNIKWV, €ival OPIOPEVES ATTO TIG KUPIEG TTAPANETPOUG
TTOU ETTNPEACOUV TN CUNTTEPIPOPA TOU JOVTEAOU.

Méoa atd 1o mpoypauua SCIA Engineer, 0 XprioTng UTTOPEi va kaBopioel To OIKO Tou UANIKO
TTou Ba XPENOIYOTIOINCEl YIO TO OXeDIOONO TOU MOVTEAOU 1 va  XPNOIYOTIOINCEl  €vav
TTpokaBopIouévo TUTTO UAIKOU atmd Tn Pdon dedopévwv Tng SCIA Engineer. Méoa ammod 10
oxedlaoud Tou BIKOU Tou UAIKOU, 0 XProTng TTRETTEI va KaBopioel TIC IBIGTNTES TOU UAIKOU, Of OTTOIEG
gival aTTapaiTNTES YIA TOV UTTOAOYIOWO TOU BACIKOU TTETTEPACHEVOU OTOIXEIOU TOU JOVTEAOU, BIOTI
Xwpic autég Oev eival duvatr) n avdAuon Tou poviéAou. Av 0 XpHoTng, ETTIBUNET va TTPOCBECE!
ETTITTAEOV TUTTO UAIKOU apydTEPQ, UTTOPEI OTTOIODNTIOTE OTIYMN apyoTepa (dnA. éxI HOVO KATA Tn
OIdpKeIa TG @AoNG TNG dnuIoupyiag Tou Epyou).

Mia diarour opifeTal HEOW TOU TUTTOU KAl TwV dIACTACEWY TNG. Ta XAPAKTNPIOTIKA SIATOUAS
uttoAoyiovtal autépata amd 1o TTpoypaupa SCIA Engineer. Ta XapakTnpIoTIKA TNG SIATOUAS
OTTWG N TOuA, N POTIN adPAVEIG, N BE0N Tou KEVTPOU BApoug K.ATT. uttoAoyilovTal autouaTa ato
TO TTPOYPAUMQ.

Méoa atmd 10 TTPOYPAUUA, O XPAOTNG £XEI TN dUVATOTNTA OXEdIAONG CUVOECEWV TTAAICIWV
METAANIKWV KOTOOKEUWV. Evw €10ayeTal hia ouvdeon aTta ypa@ika rapdBupa Tou SCIA Engineer,
KABe oToIxEio TNG oUVOEONG OXEDIAZETAI (CUVOEDEPEVA EAN, aKPAiEG TTAAKEG, MTTOUAGVIQ KATT.).
EmmrAéov, o1 EMTPETTOUEVES DUVAUEIG 0T OUVOECT UTTOAOYI{OVTaI KOl TIPETTEI VO GUYKPIBOUV WE TIG
TTPAYMOTIKEG OUVALEIG TTOU dPOUV OTN OUVOEDH. TO TTPOYPAUUA TTEPIAAUBAVEI ETTIONG TA MEPN TTOU
KaBopilouv TNV avTioTaon TNG oUVOEDNG, ETTITPETTOVTAG £TAI OTOV XPAOTN va AABEl TIG KATAAANAES
evépyeleg. MeTd 1o oXedIQONO KAl TOV UTTOAOYIOHO, TO TTIPOYPAUMUA UTTOPEI VO SNUIOUPYACEl OXEDIO
AeTTTOUEPN OXEDIO TNG OUVOEDNG.
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PROCESS FOR CALCULATION

1. New Project
File > New or Blank Project

2. Project data
Project data - Basic data - Material (Concrete, Steel)

1 Project data *
Basic data | Functionality Actions Unit Set Protection

Data Material

Mame: STEEL STRUCTURE Concrete “
Material C30/37 ~ ..

Part: - Reinforceme... B500C ~ ..
Steel

Description: - Material 8273~ ..
Masonry O

Author: MASES SOFTWARE Aluminium O
Timber |

Date: 13.12. 2018 Steel fibre co... [ o

Code
Structure: Post processing National Code:
environment
|- -]

g\ General XvZ v | |87 -

Model: National annex:

B one - * | Cypriot CYS.ENNA - D

I oK || Cancel |
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2.1. Functionality

1" ZTAAN 2" ZTAAN

Climatic loads Dynamics

- Seismic spectral analysis

Dynamics Subsoil

- Pad foundation

Structural model v Steel

-Steel connections

Ook!!

Pl s . . — - s e
1 Project data
Basic data | Functionality | Actions Unit 5et  Protection
Property modifiers |Dynami|3
Parametric input Maodal & harmonic analysis
Clirnatic loads w Seismic spectral analysis W
Mobile loads Dynamic time-history analysis
Dynamics £ Subsoil
Soil interaction
Monlinearity Pile Design [MEM method]
Structural model i Pad foundation check s
IFC properties Steel
Prestressing Fire resistance checks
Bridge design Steel connections td
KP1 application Scaffolding
Slabs with void formers TDoF 2nd order analysis for LTE
Excel checks Atlas Beam Check
CADS Composite add-on Girders with sinuscidal webs
-
Cancel

T
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2.2.Actions
Loads = Wind load (according to code — yia Kutrpo CY 24 m/sec — 40 m/sec — usually 30 m/sec)
- Snow load (according to code)
—> Model factor - 1.30
—> Seismic Combinations - Factor for concomitant components - 0.3
- OK!

In case if being not sure how to create the combinations at the “Code Combinations”
choose “Automatic” option.

Project data [

Basic data Functionality | Actions | Unit 5et  Protection

Acceleration of gravity T
Wind Load
According to code - EC 1/ 24.000m/s / 0
Snow Load
According to code - EC 1/ Sk=1.00kN/m"2 Ce=1.00 Ct=1.00
Model factor: 1.30 Factor for concomitant compaonents 0.30

Code Combinations

Automatic -
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3. KavvaBog

Main - Line grid and storeys - 3D line grid
- Span Dr (X), Span Dr (Y) Dr(Z2) - OK
At the command window write “0” to add it on the 0,0,0 UCS - Enter

Tree

T2 Main |- Line grid and storeys X|

H: 2D Line grid
@ 3D Line grid
j Storeys

10

+ O =

3D Line grid

Input data | Drawing setup

L

ks

QY

E

Dir X [m]
Type

Span v

& - = ®
i )

@ S}

Span ~

Dir ¥ [m]
Type

1y
mi*‘

i,

O ,\\W“
QG 2

Dir Z [m]
Type

Generate name automatically

Name Grid1 Type

Name X[m] dx[m] Rep SL Name Y [m] dy[m] Rep SL Name Z[m] dz[m] Rep SL
1_ A 0.000 no - ‘I_ 1 0.000 no - ‘I_ a 0.000 no -
2 B 5450 5.450 no - 2 2 3200 3200 2 no - 2 b 2500 2500 2 no =
- 0000 0000 - 3 3 6.400 no - 3 ¢ 5.000 no -
* 0.000 0000 O - * 0.000 0000 O -

Generate name automatically

Rotation 0.00

Generate name automatically

| oK || Cancel ||
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B 30 Line grid x

(A
A/

LY LN I LY A A

L

YA LY A LY AN

)

b f

A T S

A,

WAV AWT WA
BAVAVAVAVAN

N TN N T f

(0

~ @
0!; X
‘YI
%.

E

Cancel

e =

=>» TomoBeToupe Tov KAvvapo oto X,Y,Z

= [Na va Kpuyw TTPocwPIVA ToV KAvvapo : EEH

Linegrid ranager

Line grid Visible
|-+ 3DLinegrid [w
1
Fe Grid1 v

Intro to View Parameters, Units & Member Properties

e https://www.youtube.com/watch?v=rUfvER8TOrM&index=10&list=PLOOvOw2kgGa6
RgBwrQj7cx0kCskBg5FCW
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3.1.Import CAD files:
Main > Structure > Modelling / Drawings = Import DWG, DXF, VRML97.

Tree v o X

TgMain - Structure X

117 10 Members
% 2D Members
#8 Load panels
I Advanced Input
[P Model data

Check structure data
o & Modelling/Drawing

Yo Line

ff Dimension Tools

2 Solid

«F Open shell

& Import DWG, DXF, VRMLIT

[:4] Edit of solids

[ Bill of mate @ Import DWG, DXF, VRMLST

Import CAD Files

e https://www.youtube.com/watch?v=Znp1-
OV7c00&index=11&list=PLOOvOwW2kaGq6RgBwrQj7cx0kCskBg5FCW

Import IFC

e https://www.youtube.com/watch?v=Wwa3TIAf9K4&index=12&list=PLOOvOw2kgGqg6
RgBwrQj7cx0kCskBg5FCW
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3.2.Snap Settings

&l

Cursor snap setting >

] Line grid ] Dot grid
|:| Only snapped points

al [ Midpoints

b} ] Endpoints / Nodes

g [~ intersections

d) [~] orthogonal points

gl []Tangential points

fl []Arg/Circle centre

a) |:| Points on line-curve - length

174 34 Length[m]: 1.000

@ @ Repeat: 6 =
Start point: Begin

/ @ h) [] Points on line-curve - N-ths 3 =
/ + il []Points on line-curve - % of length 10,00 %
I [Jsurface edges
k) []General solids 2000 i

Cancel | f

Cursor Snap Settings

e https://www.youtube.com/watch?v=WbH KtSsD14&index=9&Ilist=PLO0OvOw2kqaGaq6R
gBwrQj7cx0kCskBg5FCW
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4. Layers

= [a 0Aeg TIG dlaTOPES Kal TTAAKES ava 6po@o.

@ SCIA Engineer 18.1.1047- student version - [Esal : 1]

i File View
DEEE 2= B
BB B b b EAQS

Edit Libraries

Tree v I x
I'Fgll.ﬂan’n

[#] Project
ﬁ# Line grid and storeys
B BIM toolbox
= Structure
LE Load cases, Combination:
¥ Dynamics
Calculation, mesh
@ Geotechnics
Engineering report
Ef Drawing Tools
@ Libraries

:

Tools

Modify Tree Plugins Setup Window Helg

g Rl =
I & F2 |
40 08 % {1

Activity

Selections

UCS

Cursor snap setting

Dot grid and tracking setting
Layers

Design groups 4

User defined selections
Cleaner

Coordinates info

XML 1O Document

Edit profile library

2* Tools
B Layers boe
& I & A - 7
yES Mame columns

columns yes Comment
oo | —
Structural model only no
Current used activity v yes

New Insert Edit Delete Close

Official Partner of SCIA in Cyprus
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Ta “Layers” Trpoo@EpovTal yia va
MTTOPEITE Va £XETE KOAUTEPO
£AEYXO TNG KATOOKEUNG OAG.
Emiong, xpnoiuevel otnv
autopaTn dlIaCTACIOAGYNoN
(Autodesign) yiaTi JTTOPW EUKOAQ
va QIATPAPW Ta PEAN PHOU PECW
Twv “Layers”.

H emAoyn “Structural model only”
onuaivel 6T, Ta PEAN oag TToU
BpiokovTal o€ autd/a Ta “Layer”
TTOU €X€I QUTH TNV €TTIAOYN, TO
SCIA Engineer dev Ba 0ag KAVEl
TNV avaAuon Tou/Twv
OUYKEKPIMEVWV EAWV.

MOAIG Suwg TTPOXWPHAOETE OE
avaAuon Ba oag €1I00TToINCEl GV
EXETE KAVEI QUTA TNV ETTIAOYH.
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5. lNewpeTpia

Cross section 2> [NpooB&Tw OAeg TIG dlaTOPEG TTOU Ba XPNoIPoTToINBouv O0To OXEOIOOUO TOU
MOVTEAOU.

@- S5CIA Engineer 18.1.1047- student version - [Esal : 1]

File Edit WView | Libraries | Tools Maodify Tree

D = E K (B materials

Calculation, mes
BEo Geotechnics | ##: Attributes definition

Engineering report

I3 Cross-sections MT1Topw Va XpnoIYoTToINowW Kal TO
‘bbb b bl w BD. | P vl XPMIOHOTION

: 28 Setup 0 0 03, (1 £ KoupTri Twv Cross-sections (Ctrl+J)
! FH catalogue blocks o "B 06

ETree E Mamed item

:TE Main Structure, Analysis 4

: Project Steel 4

! H¥ Line grid and sto Concrete, reinforcement 4

' ¥l BIMtoolbox Composite v

! F-‘; Structure Subsoil, foundation 4

! 1 Load ca.ses, Com . vl

' % Dynamics

! Drawing tools r

1

Mew cross-section *
Available groups Available items of this group Items in project
= H{JIS 100
I Profile Library s notsl * | 1008 -
2 Concrete HD(ARC) 120
: Geometric shapes HE 1204
=) Numerical 140
=/ Mumerica HEE 1404
%7 General HEC 160
AL parr HG(30ST 150
II Closed HHD 180A
i Haunch HL
T Welded HL[5Z5) 2004 .
HM[CH] 220
ﬂ'Shv.aet.welded HN(CH 5308
X Build-in beams 1 = | |nP 240
IThin-waIIed geometri & HPARC) 24048
HP[ARCUS) 260
P t
o recas HP(GERD] 260A s
T eridge HP{Imp) 280
lfltjrt:um;:ucusrsn:j symm bric HT{CH] W | | 2304 W
Composed
%__ posee v Name | HEA200
L4 >
Profil Arbed / Structural shapes / Edition Octobre 1995
European wide flange beam Al
Profile Library filter | All cross-sections w Add Close ’
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B Cross-section b4
Mame 51 ~
Type HEA200
7 Shape type Thin-walled
Initial shape Available
Source and Type de...
I 1 5 14, | 3 Source description Profil Arbed / Structura...
0 ]_ﬁlljl]- I %2 Type description Eurcpean wide flange b...
“:]-9 Parameters
Material 5275 .
| sectien HEA200
vV All cross-sections -
e . General
Draw colour Maormal colour -
Colour |
N Fabrication rolled -
e _;,5“:_ Buckling curves |
Y 534265 [4 Edit buckling curves
T 2 3 Flexural buckling y-y b ]
Flexural buckling z-z c 9
q at Ficture : : Fibres | Unit Warping | Shear (Vy) | Shear..| p Export Update Document
i Cross-section fibre positions Cancel

5.1.1D Members
Main > Structure - 1D member - member (Beam or Column)

9% SCIA Engineer 18.1.1

7- student version - [Esal: 1]

File Edit View Libraries Tools

DEeEH

= & =

Tree v 1 X

TE Main |48 Structure X

1D Members
Member
L5 Beam
Column
20 Members
Load panels
Advanced Input
Model data
Meodelling/Drawing
Edit of solids

=]

HEEBE

B #H

Modify

Esal

Tree  Plugins  Setup Window Help

= S MEeEsLnTERERE SgREOR.
BB eeQAAAANT .

FRREFERRERRBRERA -

[ s 1=
REEHBE R ERES e,

R . W

Official Partner of SCIA in Cyprus

70 0 o 02 o'F 50 0 14 01 TR iRl S F B oo v &k Bl b
® " Horizontal beam X

MName B1 ~

Type beam (80) -

Analysis model Standard -
Cross-section C52 - IPE180 -

Alpha [deg] 0.00

Member system-line at Top -

ey [mm] 0

ez [mm] 0

LCS standard -

LCS Rotation [deg] 0.00

FEM type standard -

Layer beams - =
Buckling "!.,.
System lengths and buckling settings Default 3

. Secondars h b w
b Cancel
* -
Q¥ eSS ©
= o T |y 11— Ty

l"o
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EPR. SswaetQAARA00Te Z@E-iﬁk@lﬁl@ﬁ R K’

: g
|.-/u

lMNa va gaiveral To KTAPIO OTTWG Ba gival oTn TTpayuaTikoTnTa (Structural model) TTaTw: 5|

Input of 1D members

e https://www.youtube.com/watch?v=39k0M9176ic&index=5&Ilist=PLO0OvOw2kgGg6Rqg
BwrQj7cx0kCskBg5FCW

<00 %% P03 of 80 93 1 0 T ik pl A= £ K& ov

o 5 T T G b .
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MNa va ordow pia 6oko Ba TTpETTEl va TTIAECW TN OOKO Kal va TTaTACW TNV €vTOAN “Break in
defined points” kal va €TMAEEW TOUG KOUPBOUG OTO onueio TTou BEAOUUE va OTTACEl Kal JETA ESC

i

6. ZTnpigeig

= Na BepeAiwon dkpwv TwV KOAWVWY / oKWV eTTIAEYW Kal BACw TTAKTWON +
=>» [a Toug KOPPBoug: Main - Structure - Model data > Support = In node

& Main |48 Structure X

170 10 Members
% 2D Members
=2 # Load panels
£ Load to panel nodes
£4 Load to panel edges
&8 | pad to panel edges and beam:
£ Panel with parallel beams
4& Panel compenents - Opening
l“:=°§§ Advanced Input +2.500
= [ Model data
= & Support
A in node

A innode
+0.000
Supportin node N %2
Command: Structure.Modeldata Supinnode  Shortcut: supnode

L Rigid arms

X Cross-link

n:i:l Section on beam

5 Connect members/nodes
2% Beam - nonlinearity

== Continuous beam

E4 Pronerty maodifiers 1N

r4
¥
B

Main - Structure - Model data > Hinge on beam (i.e change fix or/and fiz to free)
AuTO yiveTal ouvnBwg OTav €XW KATTOIEG OEUTEPEUOUCEG OI OTTOIEC KATA TNV YVWMPN TOU

MoAITIKoU Mnxavikou dev JETAPEPOUV TT.X. POTTEG KAUMWNG KTA.

Input of Supports

e https://www.youtube.com/watch?v=EG8XWmtsp8g&index=8&Ilist=PLOOvOw2kqGq6

RagBwrQj7cx0kCskBg5FCW
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7. 'EAeyxog Newpetpiag

Main = Structure = Check structure data - Check - Continue > OK

AuTO yivetal TTévta HETA aTTd TNV OUVOEDN TWV HEAWV pag (Connect Members/Nodes) yia va doUupe
TUXOV OITTAEG OVOATIiES, AOUVOETA PEAN KAl YEVIKA TTPOBAAUATA TOU OTATIKOU PAG POpPEQl.

LA

Check of structure data . I

Check of nodes

u+

Search nodes

Search duplicate nodes Dlgnore parameters

Check of members

Check members
Search null members Mull members: | 0 |
| Delete null members
Search duplicate members Duplicate | 0 |
I 0cict¢ duplicate members

Invalid parts: |'D |

walid parts
Data check report

Check of data references
| Check data ref ifficient method
eck data references Data check finished. icient metho
I | od
Check of additional data I
[] check additional data position ion |f’I |
I Correctposition '
Check free load distribution points Invalid loads | 0 |

Check of steel connections
Check steel connections Ihwalid ] 5
Delete invalid connections

Check load panels Check cross-links

Check additional data Check duplicity of names Cancel k

Official Partner of SCIA in Cyprus

Pl - -
e Franklin Roosevelt 193, 3045, Limassol, Cyprus Y »
M AS E S Tel: +357 25251718, Mob: +357 97614727 gt“‘ S‘ I A
ENGINEERING SOFTWARE Email: info@masesoft.com ~Qg‘
\“\ ANEMETSCHEK COMPANY



mailto:info@masesoft.com

20

8. Load Panels
8.1.Load to panel edges and beams

Structure > Load Panels - Load to panel edges and beams
-Layer - Load panel

-Load transfer method - Tributary area
-Max eccentricity of members = 0.2 m (Default)

g Main |-m Structure X

71 10 Members
% 2D Members
= # Load panels +5 000

£34 Load to panel nodes

24 Load to panel edges

£2 | oad to panel edges and beams

g Load to panel edges and beams

Command: Structure.Loadpanel.Panelfem Shortcut: fempanel

A rerer s

Check structure data
= &€ Modelling/Drawing

o Line

¥ Dimension Tools +0.000

2 Solid )

+F Open shell

& Import DWG, DXF, VRMLST

[ Edit of solids

1 Bill of material

8.2.Plates
Structure - Load panels - Load to panel edges & beams
or
- 2D Members - Plates - Plate (Concrete)
5 Panel *
) Panel type To panel edges and be: -
Load transfer direction ¥ (LCS panel) -
Max.angle for transfer [deg] 5.00
LCS type Standard -
Swap crientation no
LCS angle [deg] 0.00
Layer load panel - B
Supporting members validity range (with respect to panel... All M
Max, eccentricity of members [m] 0.200
Load transfer method Tributary area -
Selection of entities All -
g
:
)

=T = =

Official Partner of SCIA in Cyprusl

A . .

A Franklin Roosevelt 193, 3045, Limassol, Cyprus Y -

M AS E S Tel: +357 25251718, Mob: +357 97614727 g““ S‘ I A
AENEEEEEERTE®  Email: info@masesoft.com SN

. < ANEMETSCHEK COMPANY



mailto:info@masesoft.com

21

Ortr0I1EG KOI av gival 01 ETTIAOYEG UOU PTTOPOUV TTOAU €UKOAQ va aAAGEouv Péow Tou TTapaBupou
aplotepd “Properties”.
Creating and Using Load Panels

e https://www.youtube.com/watch?v=vRAWR i5mBo&list=PLO0OvOw2kqGg6RgBwrQj7
cxX0OkCskBg5FCW&index=19

Input of 2D members: plates, walls

e https://www.youtube.com/watch?v=R8o0cFcA6HwWA&Ilist=PLOOvOw2kqgGg6RgBwrQj7
cXOkCskBg5FCW&index=6

MNa avepo Balw “Load Panel” og 6Aoug Toug Toixoug / TTAAKES (3D WIND)

=>» To 1o¢dki TpéTTel va BAETTEl TTPOG Ta £Ew — Av OxI > Double Click o1o Togdki - Swap
outer surface

=> [Na opoen av BaAw “2D Plate” (Properties - 3D WIND)

= Me autd Tov TpOTTO BonBw 1o SCIA Engineer va dnuioupynoel autopaTa OAeG TIG
dleubuvaoelg avéuou TTou Ba eTTNPEACOUV TO KTipIO POU.

Tree -~ 1 x Properties ~ 1
Te Main |- Structure % 2D member (1) - \f
{77 1D Members & &
% 2D Members Thickness type censtant
© ## Load panels
Thickness [m... 130
¢t Load to panel nodes 000 : Bott
£+ Load to panel edges =4 - Member syst... Bottom
8 Load to panel edges and beams ; Eccentricity z... 0
4B | o i mmeninn mdnne 7/ LCS type Standard
E# Load to panel edges and beams Swap orientat.. [ no
Command: Structure Loadpanel.Panelfem  Shortcut: fempanel L2 LCS angle [de... 0.00
2
Layer Backgreund -
[ Model data y - ]
Check structure data 30 Wind
= BE Modelling/Drawing .
72 Line 00 o~ Nodes
£ Dimension Tools Data
#F Solid
<F Open shell Actions
& Import DWG, DXF, VRMLST Table edit geometry
[l Edit of solids FL1 Table edit structural shape
1 Bill of material |;L
i
0co P
= b Ir
@@ | & Lo Iez -
e -
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8.3.Load Cases

Main - Load Cases
(Selfweight, Dead, Dead Partitions, Dead Roof, Dead Cantilevers, Live, Live Roof, Live Cantilever, etc.)

Or

Main = Tree = Load Cases

fy | Tree | Plugins Setup Window Help

nis Project

'

-

£ F

Be #EEA AT

HE S& E e k. -] sHE R, R &R

e BFREEKREES B

Load cases, Combinations r J]":E'“ Lc:lad Cas:-sa B _E KEI revm @b l;T; l_.li ii; i -
Calculation,Mesh 4 ﬂ“ Load Groups

Steel ﬂﬁ Combinations

Concrete EE Result classes

Composite

Geotechnics

Line grid and storeys

Picture gallery

Paperspace gallery

Z
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Ta “Load group” yia
Ta "Self weight” kai
yia Ta "Dead loads”
OnuioupyouvTal
auToparTa.

MNa ta “Live loads”
TIPETTEI 0 XPAOTNG VA
ETTIAEEEI TTOTWVTOG TIG
TeAgieg yia va
OnuIoUpyAOEl Eva VEO
“Load group” heE TNV
KaTnyopia Trou
EMOUEI TT.X.

Cat A: Domestic
ONnAadr KATOIKIES.
Eurocode 0, Annex
Al, table A1.1.

B Load cases o a
i eBEi» 2 & @F A -Vl
LCT - Self weight Mame LC3
LC2 - dead loads Description live loads
L3 - live loads Action type Variable -
Load group LG2 - I
Static -
Specification Standard -
Duration Short -
Master load case Mone -
Stage for composite analysis mo... Final stage, short term -
30 Wind O
- o
Actions b
Delete all loads LRSS
Copy all loads to ancther loadcase 222
| Mew || Insert || Edit || Delete | 3

Aiine@E 2> & =E A

LG1 Name |LG2

LG2 Relation Standard

Lia3 Load Variable
Structure Building
Load type Cat A: Domestic
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B ' Setup manager

= Cypriot CYS-EM MA | 52 |1
= Combination Psi factors - buildings - . )
i [STR/GEO) alternati : - -
B Buildings Load P=il P=il Pzi2
- Combination s 1 CategoryA 0.7 05 03
RS 2 CategoryB 07 0.5 0.3
- Load combinat
- Bridges 3 CategoryC 0.7 0.7 0.6 ble A11
[=l- Combination s 4 CategoryD 07 0.7 0.6
~Road bridg| || 5 CategoryE 1 04 0.8
- Footbridge
- Railway bri 6 CategoryF 0.7 0.7 06
= Psi factors 7 CategoryG 07 0.5 03 le B2
~Road brida|'|| &  CategoryH 0 0 0
- Footbridgel || g — ¢ 05 0.2 0
- Railway bri -
(- Load combinat{ || 10 Wind 0.6 0.2 0
- Road bridg| || 11 Temperature 0.6 0.5 0
 Pootbridgel |45 Construction loads 1 0 0.2
- Railway bri
- Reliability class
Bl
Load default NA parameters ] l OK ” Cancel
- A
’ Load default NA parameters ] [ Ok ” Cancel l

Aev Balw ociouikd “Load cases” akoun yiaTi Oev €xw QOPTIOEl TNV KATOOKEUN HOU MHE T
Movipa @oprtia (Dead loads) kai Ta kivnta @oprtia (Live loads) ta otoia 6a pou dwoouv Tig
o€IoMIKEG Padeg (Mass Groups / Combination of mass groups) kai apa 1a o€iopika “Load
cases”.

Creation of Load Groups and Cases

e https://www.youtube.com/watch?v=CdtFbUKsMPA&index=13&list=PLOOvOw2kgGqg6
RgBwrQj7cx0kCskBg5FCW

Creation of Load Combinations

e https://www.youtube.com/watch?v=p6CH4Mini-
A&list=PLOOVvOwW2kgGg6RgBwrQj7cx0kCskBg5FCW&index=14
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8.4.Loads
Loads = Dead = Surface load =2 On 2D member

O1 poprTioEIg EI0AYOVTal AVAAGYWG TNG KATAOKEUNG HOG.

25

B Surface force

Direction

Type

Value [kM/m*"2]
Geometry
System

Location

SFi

i -
Force -

-1.00

LCS -
Length

Cancel

Loads = Live = Surface load = On 2D member

Ta KIVNTA QOpPTia EI0AYOVTAl CUPQWVA JE TO TTAPAPTNHA TNG KABE Xwpag! AN emBuUuEiTE PTTOPEITE

VA TA AUENOETE.

21nv KuTtpo:

MAGkeg (Batég): 2 kN/m?, MAdkeg (Mn Batéc): 0.4 kKN/m?
KAiyakooTdoia: 3 kN/m?

MpdBoAor: 4 KN/m?

A e . W 1

B Surfaceforce x
Direction Z -
Type Farce -
Walue [kM/m*"2] -2.50

Geometry
Systern GCS -
Location Length -
]
E
l
Cancel
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3D Wind Load Generator

e https://www.youtube.com/watch?v=6JLwonXonWw&list=PLOOvOw2kgGg6RgBwrQj7
cxX0OkCskBg5FCW&index=16

Input of Free Surface Loads

e https://www.youtube.com/watch?v=7gkUG7B-
Jdc&index=17&list=PLOOvOw2kaGg6RaBwrQj7cx0kCskBg5FCW

Creation of Basic Loads

e https://www.youtube.com/watch?v=iSaQG7Lgllw&index=15&list=PLOOvOw2kaGqg6R
agBwrQj7cx0kCskBg5FCW
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9. Connect Members/nodes

+4

Main = Structure > Model data = Connect members / nodes > Check v' > Yes *

Mpiv va yivel n évwon Twv KOUPWV TTPETTEI VA CIYOUPEUTEITE YIA TN YEWWUETPIA. AV TTPOKUYEI
otroladrrote aAAayr) Ba Trpétel va Eavayivel n ouvdeon Twv kOuBwv. ETmiong, av o xpAoTtng
TIPOKEITAI VO METOKIVAOEI KATTOI0O KOUPBO 1 péAog mpémel va Ta atmoouvdéoel (Disconnect
members/nodes) yiati 8a JeTakivnBoUv Kal Ta UTTOAOITTA EAN TTOU gival CUVOEDEUEVA ETAEU TOUG.

Tree - 0

Tg Main |88 Structure %

{71 10 Members
% 2D Members
#F Load panels
lﬂﬁs Advanced Input
=l 2 Model data
& Support +5.000
fi¥ Borehole profile “"Z—-____________
= Hinge on beam
Z& Hinge on 2D member edge
X Rigid arms
I Line rigid arms
¥ Cross-link 47 500
o= Section on beam —

25 Connect members/nodes
L X N » DU |-

4t Connect members/nodes

Connects selected absolute nodes and edges to members and makes them

linked,
Command: Modify.Connecmembers Shortcut: connect
= &€ Modelling/Drawing —I i
Tree v B x

Tg Main |4 Structure X

B Setup for connection of structural entities X

= 20 Members -
= Plates N - -
Plate Align structural entities to pl ( g No...
Composite dec Align
Metal deck Geometrical tolerance
Ribbed Slab Min. distance of two nodes, nede to curve [m] 0.001
Prefab Slab Max. distance of node to 20 member plane [m] 0.000
Al Connect (generate linked nodes, intersections,...
Shells c o >
20 member compt onne
Load panels Connect 10 members as ribs
=] Advanced Input Connect 10 members with rigid arms
Catalogue blocks Max. length of rigid arm [m] 0.100

User blocks

Predefined shapes

Import project (esa
= Model data

Create new linked node for master node
Check structure data

Check (merge duplicate nodes, erase invalid entities)

Support
Borehole profile
Hinge on beam v
Hinge en 2D meml K Cancel
Rigid arms A - - - - =7 = O <
Line rigid arms . ) : : . LQ fi s oo
Cross-link ’gﬂgﬂlﬁ I@%FI]@

Section on beam )
Command line

o= Connect members,
. G 0 g
Beam - nonlinearit, h| P e e

F N S hmmen

e X Arw o FRErrRERE S ay

Official Partner of SCIA in Cyprus

Franklin Roosevelt 193, 3045, Limassol, Cyprus “ -
M AS E S Tel: +357 25251718, Mob: +357 97614727 Q““ S' IA
AEREIEECENN®  Email: info@masesoft.com D

~_ ANEMETSCHEK COMPANY



mailto:info@masesoft.com

28

10.Mesh generation

@ Mpétrel va yivel auéowg PETA TTOU Ba YOPTIOTE N KATAOKEUH, OUTWG WOTE VA PETAPEPOOUV TA
QOoPTIa CWOTA Kal VO PTTOPECOUV PETA va dnuioupynBouv oI OEIoUIKEG UACEG.

Intro to Mesh Setup & Generation

e https://www.youtube.com/watch?v=CBs068SBH1Y &list=PLOOvOQw2kgGg6RaBwrQj7cx0k
CskBg5FCW&index=20

11.Mass Groups
Main - Dynamics - Mass groups (Selfweight, Dead, Live, etc.)

=l g ) wWe—w P £ty B — T T T T TR 0 T Y T | o wn e )

B Mass groups x
| e 9o S - R
MG Marme MG3
MG2 - DL Description LL
MGS - LL Bound to load case Yes =
Load case LC3 - Live .

Keep rmasses up-to-date with Iu:uads@

Actions

Create masses from load case B

Delete all masses Y
Mew Insert Edit Cloze
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12.Combination of Mass Groups

Main - Dynamics - Combination of mass groups > Add All > OK
= MG3 = Live Load - Coeff.= 0.3 (70% atrouciwon)
= For "Dead” and “Live” loads below surface (also with ground floor) are NOT added to
the “Combination of mass groups” because masses below ground surface are NOT
calculated.
=>» For “Live” loads for seismic combination above ground (0+) - Used Coeff. = 0.3
= Code: Wei= @ x y2i= 0.3 (Residential ¢ = 1, 2 = 0.3) - Table A1.1 + A1.2(B) (CYS)

Combinations of mass groups - CM1 >
Contents of combination List of mass groups
=4 Mass group =4 Mass group

Loy MG Ldp MG

b & MG2-DL - & MG2-DL

L.dp MG3-LL/S030 L MG3-LL
Name : | CM1 | Delete Add
Description: | | Delete All Add All
Coeff : 1 Correct

Cancel

AuTO yiveTal yia OAeC TIC ualeg ekTdC atTd Ta “Free load” Ta otroia dev oupTtrEpIAauBAvovTal £DW.
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13.Seismic X
Main > Load cases > New > Seismic X

=>» Create one new load group LG3 (Together And Seismic)
=» Dynamic - Seismicity - Check the direction X

14.Seismic spectrums

Libraries - Loads - Seismic spectrums (g-factor i.e. for Steel)
= Type drawing - Period

=>» Info short = Eurocode

Edit > Code parameters

| Seismic spectrum * |
| |
|
I
1
QI u-\-l ql u-\-l QI u-\-l ql u-\-l ql
= GI — — o (2] m m -+
Frequency[Hz] Period[s] Acceleration[m/s"2 A
T - Mame | Fs1g=2.5
1 0o 1000.00 0.49
d 2 25 398 0.4% Drawing type Period et
I 3 25 3.7 0.49
[ 4 25 3.96 0.49 Input type Eurocode W
I 5 25 3.85 0.49
[ 6 . 204 0.45 Max frequency | 30,00 | Hz
ot = u.a9
[ | 7 025 393 0.49 Step | 025 | hHe
I a8 25 3.2 0.49
[ 9 126 2.1 0.49 Code parameters
i - e
[ |10 026 3.0 0.49 b
Sl > Cancel

Official Partner of SCIA in Cyprus

e . .
A Franklin Roosevelt 193, 3045, Limassol, Cyprus Y -
M AS E S Tel: +357 25251718, Mob: +357 97614727 gt“‘ S‘ I A
AN TR Email: info@masesoft.com s
=_ ANEMETSCHEK COMPANY



mailto:info@masesoft.com

Direction factor
5 - soil factor
Th

1
1.150

Oy
LN R VL

B Code parameters >
coeff accel, ag 0.250 P
ag - design accel.. 2433
q - behaviour fac... 2.300
beta 0.200
S, Th, Tc, Td man... No - I
Subsoil type C - C
Spectrum type type 1 -
Direction Horizontal -

Tc 0.600
Td 2.000 i
Pyl Blf et et el = 1

= Code parameters

=>» Coeff. accel. ag (AgR)= AgR *yi= 0.25*1=0.25

ag — design acceleration= 0.25 * 9.81= 2.453 m/s?

g factor= 2.
beta= 0.20

5

Spectrum type= Type 1
Direction= Horizontal

->
->
->
=» Subsoil=C
>
>
>

31

To yi TpoTToTTOIEITAI AVAAOYQ C€ TTola KATNyopia oTrToudaidTnTag gival To KTAPIO.

Katnyopieg Z1roudaidotntag (yi)

Katny. | (Pdapueg) 0.8
Katny. Il (KaToikieg) 1.0
Katny. Il (ZxoAeia KATT) 1.2
Katny. IV (Noookopeia kATT) | 1.4
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e L s ey L == ¥y yu TR L e by =y g P gt T mem el W Qe T

B Seismic spectrums X

| Bieeme v & GEHE o Y

FS1 g=2
FS1g=2.5

Mame F51gq=2.5 ~ m/s™2

Type drawing Periad - 3.0_

2.82

Info chort Type code - Euroc...
Freq.Hzsm/s"*2
1[Hz,5,m/is"2]

2 [Hz,5,m/s"2]
3 [Hz,5,m/s"2]
4[Hz,s,m/s"2]
5 [Hz,s,m/s"2]
6 [Hz,5,m/="2]
7[Hz,s,m/="2]
8 [Hz,5,m/s"2]
9 [Hz,s,m/s"2]
10 [Hz,5,m/s"2]
11 [Hz,5,m/s"2]
12 [Hz,s,m/s"2]
13 [Hz,s,my="2]
14 [Hz,s,mf="2]
13 [Hz,5,m/s"2]
16 [Hz,5,m/s"2]
17 [Hz,s,m/s"2]

[

wn

= fa
=T
=y
=]
— L=} —
[a—y
=

on ¥

on
(===

on 3

on
on

on

wn

(=== = R s~ = = R = = R = =]

o
=

(=T = T T e T v TR - R e S SR e T e N e SN e S s S e T e B e B e
[T T S B T B o L o T o o B R T L T e T
(=) 1 1 1 1

f3.
/3
f3.
f3.
6/ 3
f3.
l3.
f3.
f3.
f3.

[==1
wa

MNew Inzert Edit Close |}

Katd Tov Eupwkwdika 8 (O€ KTipia) n Katakdpu@n cuvioTwoa XPeladeTal va AapBaverar utr' oyn
€AV N PEYIOTN KaTaKOPUEPN ETITAXUVON avg, €ival peyaAutepn amd 0,25g dnAadn, otn Zwvn
Emkivouvotntag 2 = 0.20 (uovo yia Tnv yi = 1IV), kaBwg kal otnv Zwvn Emmkivouvotntag 3 = 0.25
MOvOo yia TIG KaTnyopieg atroudaidtnTag (yi = Il kar V), aAA& kai TGN pévo oTig akdAoubeg
TTEPITITWOEIG:

— yia (oxedbV) opICOvTia JEAN PE Avolyua TOUAdXIoTov 20m

— yia (oxeddv) opildvTioug TTPOROAOUG PE AVOIyUa JEYAAUTEPO OTTO SM
— yia (oxedbV) opICOVTIO TIPOEVTETAPEVA PEAN

— Yl dOKOUG TTOU OTNPICOUV QUTEUTA UTTOOTUAWUATO

— O€ KTipIa PE OEIoPIKA pévwaon.

MNa tnv Tapouoa PeAETN 10XUEl avg = AgR*yi*0.9 = 0.9*1*0.25g = 0.225¢g < 0.25g.
Apa dev Ba AneBei uTTOWN N KATaKOPUQPN CUVIOTWOO TOU COEIOPOU OTn PEAETN TNG UTT OWwn
KOTOOKEUAG BEwPWVTag OTI N ETTIPEONA TNG KAAUTITETAI OTTO TOUG OUVTEAEOTEG aoPaAgiag yg=1,35

Kal yg=1,50 oTov ouvduao o BacIKwy dPACEWY XWPIG CEICKO, Kal atrd Ta UQICTAPEVA TTEPIBWPIA
Q&OVIKNG AVTOXAG TWV KATAKOPUPWY OTOIXEIWV.

Official Partner of SCIA in Cyprus

e . .

A Franklin Roosevelt 193, 3045, Limassol, Cyprus Y -
M AS E S Tel: +357 25251718, Mob: +357 97614727 #t“‘ S' IA
AERETIEEEEET®  Email: info@masesoft.com D

~_ ANEMETSCHEK COMPANY



mailto:info@masesoft.com

33

15.Load - CQC
=>» Load cases - SEISMIC X - Modal Superposition - Type of superposition > CQC

B Load cases *
A eBi» o & HE |a -IY A

LCT Parameters "
L2 - Dead Direction X
LC3 - Live Direction X La
LC4 - Live Roof Response spectrum X F51g=2 Ml
LC5 - SEISMIC X Factor X 1
LCE - SEISMICY ~ _

Direction ¥

Direction ¥

Direction 7

Direction 2

Acceleration factor 1

Owerturning reference level [m] 0.000

Equivalent lateral forces

ELF method Dizabled -
Accaidental eccentncity
Method Disabled -

Modal superposition
Type of superposition cac -

Damping spectrum caad @

Multiple eigenshapes

Unify eigenshapes v
Actions
Delete all loads e
Copy all loads to ancther loadcase B
|
Mew Delete Close
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7 COC b
HBiaemE 9= & - A mRv
cQci
0.05_ 0.0500
T
Freq.Hz{] 0.04 |
1[Hz] 0.00 / 0.05
2 [Hz] 10000.00 / 0.05
0.03]
0.02
0.01] I
0.00
S g 2 S =
i
M
New Insert Edit oK
Damping ®
04
g
Frequency[Hz] Damping
1000 0.05 Name |toc1
2 | 10000.00 0.05 -
= 0.00 0.00
=> Edit

= Frequency 10000 (£Aeyxog o€ eupU @ACUA CUXVOTHTWYV)

=» Damping (§) 3% - 5% (Concrete, Steel, Timber)

Official Partner of SCIA in Cyprus

@MASES

Franklin Roosevelt 193, 3045, Limassol, Cyprus
Tel: +357 25251718, Mob: +357 97614727
Email: info@masesoft.com

¥

A

SCIA

ANEMETSCHEK COMPANY


mailto:info@masesoft.com

35

16.Combinations

=>» List of load cases -> Combinations - Insert > Add ( Selfweight / Dead / Live)
= Name — SLS
= Type — EN-SLS characteristic > Yes - OK
= ULS Set B, ULS Set C with SW, DL, LL loads and with Wind load cases
= Name — ULS Set B
= Type — EN-ULS Set B -2 Yes > OK
= Name — ULS Set C
= Type — EN-ULS Set C 2 Yes > OK
= Name — Seismic X (0.3Y) AtTopgilovw ToV OEIOPO OTO Y Katd 70%
=> Type — EN-Seismic = Yes - OK
=>» Name — Seismic Y (0.3X) AtTopgiwvw Tov o€lIono 010 X Katd 70%
= Type — EN-Seismic - Yes - OK
| Combination - 5LS > |
Contents of combination List of load cases
EQ’ Load case E@ Load case
..... & L ..... & L
.4 LC2 - Dead .4 LC2 - Dead
.4 LC3- Live .4 LC3 - Live
...dp LC4 - Live Roof ...4p LC4 - Live Roof
Mame : 5LS Delete Add
Coeff: 1 Correct Delete All Add All
Type: EM-5L5 Characteristic e
Euilding
Description :
Manlinear
combination : Cancel
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Combination - ULS Set B x| Ta “Load cases” yia Tov
Contents of combination List of load cases GVEHO 6r]|JIOUpYOU\’/TGI
= . Load case = . Load case GUT’OUGTG Karo x’pr]GTr]g’
e . LC TIPETTEI VA TA EI0AYEI £DW),
@ LC2-Dead || @ LC2- Dead dnAadr| 0ToV CUVBUAC O
. LC3-Live || i ’ LC3 - Live “ULS” VIoTi 0 KaVoVIGUSC Ld
i.dp LC4-LiveRoof | | . i@ LC4- Live Roof ) YIaTI O KaV YI HMOG pag
emrpéTTel va MHN €xoupue duo
(2) TuXnuaTikég dpdaeig va
glodyovTal padi otnv avaiuon
Hag (Avepog Kal 206G uadi).
AuTo gival eQIKTO yiaTi gival
OPKETA OTTAVIO YEYOVOG va
oupupouv Tautéxpova.
MName : ULS Set B Delete Add
Coeff: 1 Correct Delete All Add All To SCIA Engineer 6r“J|oqu£|'
Type: EN-ULS (STR/GEO) Set B autépaTa OAeg TIG BIEUBUVOEIG
Building , QAVEUOU TTOU Ba £TTNPEATOUV
Description: | TO KTipIO POU OI OTTOiEG Ba
@aivovtal oTnv 0e€Id AioTa
Nonlinear List of load cases”.
cambination :
Cancel
| Combination - ULS Set C X
Contents of combination List of load cases
(= ’ Load case = . Load case
-4 LCT -4 LCT
’ LC2 - Dead . LC2 - Dead
. LC3 - Live ’ LC3 - Live
L. LC4 - Live Roof i..dp LCA - Live Roof
Mame : ULS Set C Delete Add
Coeff: 1 Correct Delete All Add All
Type: EMN-ULS [STR/GEQ) Set C e
Building
Description :
Monlinear
combination :
Cancel
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Combination - SEISMIC X X |
Contents of combination List of load cases
= . Load case = . Load case
0 LC1 " LC1
" LC2 - Dead " LC2 - Dead
i LC3 - Live idp LC3 - Live
@ LC4- Live Roof - LC4 - Live Roof
& LC5- SEISMIC X - LC5- SEISMIC X
L. LCG- SEISMICY /0.30 . LCG- SEISMICY
Mame : | SEISMIC X Delete Add
Coeff: 03 Delete All Add All
Type: EM-Seismic i
Structure: Building |
Description : i
Monlinear
combination :
OK Cancel
Combination - SEISMIC ¥ X |
Contents of combination List of load cases
=@ Load case = . Load case
& LC1 . LC1
@ LC? - Dead . LCZ - Dead
& LC3 - Live "' LC3 - Live
& LC4- Live Roof " LC4 - Live Roof
& LC5- SEISMICX /030 . LC5 - SEISMIC X
L4 LCE - SEISMICY L4 LCE - SEISMICY
Name : | SEISMIC Y Delete Add
Coeff: 0.3 Delete Al Add Al
Type: EM-Seismic k
Structure: Building ]
Description : |
Maonlinear
combination :
OK Cancel

e Combinations containing seismic load cases
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17.Result classes
= Tree - Load case - Result classes
= SLS
= ULS
= RC1 (SEISMIC) - cival pia TepIBAAAOUCa OUVOUAO WY
= GEO (ULS Set C)

B Result classe >
a 7 |
Result class - RC1 >
Type: Al -
Contents of class List of load cases and combinations
=~ ’ Ultimate combination | | i i & 3DWind11- 180, - CPE, + CF »
------ . ULS 5et B 4 3DWind12 - 180, - CPE, - CP
------ . SEISMIC X . dp 3IDWind13 - 270, + CPE, + C
------ ’ SEISMICY . 3DWind14 - 270, + CPE, - CF
----- & 3DWind15 - 270, - CPE, + CF
----- & 3DWind16 - 270, - CPE, - CP
- @ Ultimate combination
----- & ULSSetB
----- @ ULSSet C
----- & SEISMIC X
----- & SEISMICY
= ’ Serviceability combination
Lo SLS
W
< >
Delete Add
Mame : | RC1 |
Delete All Add All
Description : | |
Cancel
|
Mew Insert Edit Delete Close
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Xpeidletal TTpoooxr] Otav avaAUeTal PIa KaTaokeun pe duvapiki @opTtion oto SCIA Engineer €101
N MASES SOFTWARE T1rpoTeivel va deite Tnv TTapakdaTw 10TooeAida TG SCIA.

e Dynamic analysis troubleshooting
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3D WIND

TotmoBeTw “Load Panel” og 6Aoug Toug Toixoug / TTAAKeG (3D WIND)

—>To 10&aKI TTPETTEl Va BAETTEI TTPOG Ta €W — Av OXI > Swap outer surface
—>T1a opo®ny xpnoiyotroisital 2D plate (Properties - 3D WIND)

->Me autd Tov TpoTTO Bonbw TO SCIA Engineer va dnuioupyroel autdpata OAeS TIG
d1eubuvoEIg avéuou TTou Ba eTTnpedoouy To KTiplo. O dvepog PTTopEi va dnuioupynBei oTo
TTPOYPAUMA TTPIV ) Kal HETA TO Bripa 8 (BAETTE oeAida 20)

18. 3D Wind to Load Panels

Main - Load Panels - Load to panel edges

Layer - Load Panels
Load transfer direction - X (LCS panel)
Load transfer method - Tributary area

Eviovw k6upo og kéupo kai dnuioupyeital To “Load Panel”. MPOZOXH 10 TOgAKI TTPETTEN Va DEIXVEI
TTAVTOTE €€W ATTO TNV KATACKEUN Mou. Av OXI, TTaTw OTO TOEAKI Kal atrd TV €VTOAR swap outer
surface TraTw v'.
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18.1. Load = 3D Wind Generation
Main = Load = 3D Wind Generation = Add Load Cases = OK

Tree -~ B x
Tg Main |-mLoad X
LCS - SEISMIC X - |:|
Point force 30 Wind Generator x
Lineforce
Surface load Euadloares
= Thermal load +5.00Q
on beam
on 2D member
Moment
Line moment on beam
Line moment on 2D member ec +2.500
Point displacement
Line displacement
2D member displacement, curva
Wind generator
“$ 3D Wind Generator +0.000
Snow generatar
@ Wind & snow generator 3
Plane generator Run generator ! L
Pand load - water accumulatior : T
Not calculated internal forces 7 = W 7 - 3
@ B Traffic loads k lf‘l\\\“‘w
* [
Q9 eg i
(99| 2 Bl e |5 o | 9 T
i s
3D Wind Generator >
Add Wind Load Cases >
: - .
Direction + CPE, + CPl + CPE,-CPl -CPE + CPl -CPE -CPl +CPl -CPI
10 020 -0.30
2 90 020  -0.30
3 180 020 -0.30
i |4 z0 020 -0.30
Calculation Standard v|
I Include torsional load case
[ ok || conce |
[ ROmgenerator | | Close |
R | | || Fe il > L
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30 Wind Generator >

Load cases

SCIA Engineer 18.1.1047 ot

| 16 load cases added

'

[ Add Load Cases

Run generator Close

—_— —_ — = o -

3D Wind Generator pLd

Load cases

| |3DWind1 0, = CPE, = CPI A
3DWind2 0, = CPE, - CPI
3DWind3 0, - CPE, + CPI
3DWind4 0, - CPE, - CPI
3DWindS 90, = CPE, = CPI
3DWind6 90, = CPE, - CPI
3DWind7 90, - CPE, = CPI
{ |3DWinds 90, - CPE, - CP
3DWindS 180, = CPE, = CPI
3DWind10 180, = CPE, - CPI
3DWind11 180, - CPE, + CPI
3DWind12 180, - CPE, - CPI
3DWind13 270, + CPE, = CPI v

Add Load Cases

Run generator Close
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+5.000

SCIA Engineer 18.1.1047

o Wind calculation succesfully finished.

+3.000
\
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18.2. Load Case, Combinations = Load Case

Main = Load Case, Combinations - Load Cases

L. 3 |

CrCE S

pipst v
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i

B Load cases

A g Bk 9> S == a

LC1

LC2 - Dead

LC3 - Live

LC4 - Live Roof
LC5 - SEISMIC X

3DWind1 - 0, + CPE, +...
3DWind2 - 0, + CPE, - ..
3DWind3 - 0, - CPE, + ...
3DWind4 - 0, - CPE, - ..
3DWind5 - 90, + CPE, ...
3DWind6 - 90, + CPE, ...

3DWind7 - 90, - CPE, ...

3DWind2 - 90, - CPE, -...
30Wind® - 180, + CPE..,
3DWind10 - 180, + CP...

IDWind11 - 180, - CP...
3DWind12 - 180, - CP...

3IDWind13 - 270, + CP...
IDWind14 - 270, + CP...

3DWind15 - 270, - CP...
IDWind16 - 270, - CP...

|I'~.Iame
Description

Action type

Load group
Load type
Specification
Parameters
Direction X
Direction X
Direction ¥
Direction ¥
Response spectrum ¥
Factor ¥
Direction £
Direction £
Acceleration factor
Overturning reference level [m]
Equivalent lateral forces
ELF methed
Accidental eccentrnicity

LCe
SEISMICY
Variable
LG4

Cynamic
Seismicity

FS1g=2

1
0.000

Dizabled

Actions

Delete all loads

Copy all loads te ancther loadcase

R

ER

Mew Insert Edit

Delete

Close
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18.3. Load Cases, Combinations = Combinations

Main = Load Cases, Combinations = Combinations - ULS Set B

B Combinations *
E—i _{ Ky 5 Input combinations -

5Ls [Name ULS SetB ~
ULS Set C Type EM-ULS (STR/GEQ) Set B

SEISMIC X Structure Building

SEISMIC Y

Active coefficients
Contents of combination
LC1[-]
LC2 - Dead [-]
LC3 - Live [-]
LC4 - Live Roof [-]
30Wind1 - 0, + CPE, + CPI[-]
30Wind2 - 0, + CPE, - CPI[-]
3DWind3 - 0, - CPE, + CPI[-]
30Wind4 - 0, - CPE, - CPI [-]
30Wind3 - 90, + CPE, + CPI[-]
30Wind®6 - 90, + CPE, - CPI[-]
3DWind7 - 90, - CPE, + CPI[-]
3DWind& - 90, - CPE, - CPI[-]
3DWind9 - 180, + CPE, + CPI ...

Do D DD DD D D D D DD
a2 a8 5 88 8 a8 s s a s s

v
Actions
Explode to envelopes 3>
Explode to linear 2>
Show Decomposed EN combinations 2>
New Insert Edit Delete Close
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B Combinations = Ii
Combination - ULS Set B bt
Contents of combination List of load cases
- Load case - Load case ~

..... & LC1 .4 LC1

----- @ LC2- Dead .4 LC2 - Dead

----- & LC3- Live -4 LC3 - Live

----- @ LC4 - Live Roof .4 LC4 - Live Roof

----- & 3IDWind1 - 0, + CPE, + CPI .4 30Wind1 - 0, + CPE, + CP|

----- & 3DWind2 - 0, + CPE, - CPI .4 30Wind2 - 0, + CPE, - CPI

----- & 3DWind3 -0, - CPE, + CPI .4 30Wind3 - 0, - CPE, + CPI

----- & 3IDWindd - 0, - CPE, - CPI .4 3DWind4 - 0, - CPE, - CPI

..... & 3DWinds - 90, + CPE, + CPI .4 30Wind5 - 90, + CPE, + CPI

----- & 3DWind6 - 30, + CPE, - CPI .4 3DWind6 - 30, + CPE, - CPI

----- & 3DWind7 - 90, - CPE, + CPI .4 3DWind7 - 90, - CPE, + CPI

----- & 3DWinds - 90, - CPE, - CPI 4 3DWind$8 - 90, - CPE, - CPI

‘. ML Ty b 8 T i i sl w1 | ‘. ML Ty b 8 T i i P 11§
Mame : ULS Set B Delete Add
Coeff: Ii-' Correct Delete All Add All
Type: EM-ULS [STR/GEQ] Set B
Structure: Building
Description :
Maonlinear
combination :
OK Cancel
I Mew I Insert | Edit | Delete l Close
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19.CALCULATION

19.1. Calculation

Main = Calculation/ Mesh = Calculation

B FE analysis bed
Calculations [Mesh setup
. - Average number of tiles of 1d element 4
Linear analysis
Load cases: 5 [seismic 2) Average size of 2d element/curved ele.. 0.230
| Madal analysis Advanced mesh settings
Eigenmodes: 40
Solver setup
Other Processes Specify load cases for linear calculation
Test input of data Advanced solver settings
Save project after analysis
f
i
Caleulate

Running an Analysis, Check Structure Data and Connect Nodes/Members

https://www.youtube.com/watch?v=aql1S51ebBtw&list=PLOOvOw2kgGg6RgBwrQj7cx0k
CskBg5FCW&index=21
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19.2. Mesh setup

Main - Calculation / Mesh - Mesh setup
Acixvel o€ TTOOQ PéEPN Ba yivel N avdAuon TwV TTETTEPACUEVWV OTOIXEIWV

= Av £mBupuw va To Kavel To TTpdypappa: Advanced mesh settings - Automatic v/
Mpétrel Opwg va emAEEw “Load cases’.

e https://resources.scia.net/en/articles/analysis/15 3 automatic mesh refinement im
provement.htm

Automatic mesh refinement in SCIA Engineer 16

e https://www.youtube.com/watch?v=P5RoDSnMGy0

I;emam TAx M /// /// /
*

J# Combinations - B Mesh setup

J,;DE Result classes
= ¥ Dynamics

Mame MeshSetupl

@ Masses Average number of tiles of 1d element 4
I Mass groups Average size of 2d element/curved element [m] 0.250
l],** Combination of mass grou Advanced mesh settings
= B Calculation, mesh . General mesh settings 1

Check structure data

R Minimal distance between definition point and line [m] 0.001
5 Connect members/nodes

¥ Mesh setup ) Definition of mesh element size for panels Manual - b

I+ Solver setup Average size of panel element [m] 1.000

1B} Local mesh refinement : Elastic mesh ]

@ Mesh generation Use automatic mesh refinement O

Caleulation Hanging nodes for prestressing

E'a. I:iidden c.alculation = . 1D elements

g ’:[:It;:t:f:w&r ‘__)* Minimal length of beam element [m] 0.100 r
bl Results . Maximal length of beam element [m] 1000.000
[l steel . . Averane size of cahles tendnns el ts on suhenil 1.000 hall |
|; ?:engc;aezd Design Forms b & & = o

A

= Average number of tiles of 1D element > 4

=>» Average size of 2D element/curved element - 0.25 (0.20 - 0.30)
To péyebog Tou TTAEyuaTog (mesh) Tou emmi@avelakoU TTETTEPACHUEVOU aTolxEiou (2D
member) e€apTaTal ATTO TO TTAXOG TOU Kl TTO00 TTUKVO TO BEAEI O HEAETNTAG.
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19.3. Solver setup

Main - Calculation/ Mesh - Solver setup
- Number of eigenmodes > 30

To IRS xpnoipoTrolgiTal GTav To JOVTEAO €ival TOUAAXIOTOV 2 OpO@PWV Kol Avw.
To IRS pou TTpoTEivel Tov akpIRr apiBuo 1Idioyop@wy (eigenmodes) !

e http://masesoft.com/seismic-design.html

. Tl M //// ////

I Combinations - B Solver setup
L;DE Result classes -
= 4 Dynamics Span length correction ~
@ Masses Simply supported beam [-] 1.00
I Mass groups Inner span [-] 0.70
[ Combination of mass grou End span [-] 0.85
= Calculation, mesh Cantilever [-] 2.00

Check structure data

P Initial stress
= Connect members/nodes

[+ Mesh setup Initial stress
I¥* Solbver setup Dynamics
1B} Local mesh refinement : Type of eigen value solver Lanczos -
@ Mesh generation Number of eigenmodes 30
Calculation Use IRS (Improved Reduced Systern) method
i Eldd:n C.E|CLI|EtIDI’1 = Mass components in analysis
¢ Autodesign A _
:@] 20 data viewer ;3_+_ Soil
bd Results - Step for soil/water pressure [m] 0.500
= Steel . Soilin v
[k Integrated Design Forms ' = =
W Concrete i = | (= Cancel

2€ TIEPITITWON TTOU O XPOTNG AvTIMETWTTICEl AdBn oTo povTéAo, uTTapyouv Ta Bondnuara

(help.scia.net):

e |IRS: Too many eigen values requested / Non-associated R-node detected

e |Issue: incorrect sum of masses

e |ssue: total base shear is not the sum of modal values
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19.4. Calculation protocol

Main - Results - Calculation protocol - Type: Eigen frequency - Preview
e http://masesoft.com/seismic-design.html
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Results R = Properties B ox
Calculation protocol (1) m "‘Uﬁ} V
¥ Displacement of nodes &
&% 3D displacement
£ 3D stress Mame | Calculation protocol
£ Supports Type Eigen frequency ~
== Beams
- Dynamics
& 20 Members
@ Tools (20 results)
b Calculation protocol
Calculation protocol
Solution of Free vibration
Number of 2D elements 56
Number of 1D elements 34
Number of mesh nodes 76
Number of equations 456
Combination of mass groups | MC1 CM1
Number of frequencies 4
Method Lanczos
Bending theory Mindlin
Type of analysis model Standard
Start of calculation 10.07.2017 11:36
End of calculation 10.07.2017 11:36
Sum of masses
X Y z
[kgl [kal [kal
1| 100481.1| 100481.1| 100481.1
Relative modal masses
Mode mega [rad/: Period Freq. Wii/Wiot | Wyi/Wytot | Wzi/Wztor [N g /Wixeott | Nyi v/ Wyrot_1 [Nz g/ Wztor_s
[s] [Hz]
1 2.66388 2.36 0.42 0 1 0 0 0 0
2 4.33726 1.45 0.69 0.999997 0 0 0| 7.15558e-07 0
3 5.88458 1.07 0.94 0 0 0 0 0 0.999997
4 42.163 0.15 6.71 0 0 0.926666 0 0 0
0.999997 1 0.926666 0| 7.15558e-07 0.999997

MpwrTa yiveral yia aouaTiky avaAuon oUTwE WOTE O XPAOTNG VA UTTOPEI VA €I TNV CUNTTEPIPOPA
TOU KTNpiou Kal £QOCOV E€ival IKAVOTTOINUEVOG TOTE UTTOPEI VO TTPOXWPENOEI O€ YPOAPMIKY Kol
duvauikr avéAuon (Linear Analysis) yia €Aeyxo TTAéOV TOU OTATIKOU (PopéQl.

e Validation of modal analysis: mode shapes

e Validation of modal analysis: relative modal masses

Official Partner of SCIA in Cyprus

@MASES

Franklin Roosevelt 193, 3045, Limassol, Cyprus
Tel: +357 25251718, Mob: +357 97614727
Email: info@masesoft.com

§‘
§§ A NE

= SCIiA

VIETSCHEK CO

MPANY


mailto:info@masesoft.com
http://masesoft.com/seismic-design.html
https://help.scia.net/18.1/en/index.htm#sr/dynamic_analysis_troubleshooting/validation_modal_analysis_mode_shapes.htm%3FTocPath%3DTheoretical%2520background%7CDynamics%7CDynamics%2520troubleshooting%7CDynamic%2520analysis%2520troubleshooting%7CValidation%2520of%2520modal%2520analysis%7C_____2
https://help.scia.net/18.1/en/index.htm#sr/dynamic_analysis_troubleshooting/validation_modal_analysis_modal_masses.htm%3FTocPath%3DTheoretical%2520background%7CDynamics%7CDynamics%2520troubleshooting%7CDynamic%2520analysis%2520troubleshooting%7CValidation%2520of%2520modal%2520analysis%7CCalcula

50

20.RESULTS

20.1. Linear Analysis
Run LINEAR Analysis ONLY (ZupTtrepiAauBaveTal Kal 0 OEIoUOG)

Main = Results

20.2. Displacement of nodes

1@ 2 Ll 25025 e 08|

O xproTng utTopEi va €TmIAéCEl KATToIoUG KOUBOUG (nodes) Tng TTIAOYAG TOU yIa va TTApATNPAOE!
v petatomon Toug (Displacement), aAiwg 10 Tpdypauua Ba dwoel  atoTeAéopata
METATOTTIOEWV OAWV TWV KOUBWVY TOU KTIpiou.
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20.3. 3D displacement
Main ->Results = 3D displacement

2 4 FTOpErues v ® X
3D displacement —| =
Values: Utotal 45 E 3D displacement (1) AT : Y
Linear calculation =

X
Combination: SLS -i g&
Selection: B1..86, B11, B13, B22..BZ7,;__ ] Name 3D displacement A

S2
Location: In nodes avg.. System:
Global

“ Result case

Type of load Combinations  ~

Combination SLS -
Envelope (for 2... Absolute extren -
0
4 Selection
Type of selection Current -
Filter No -
Location In nodes avg.
Value U_total -
System Global v
Extreme 1D Global -
Extreme 2D Global -
“ Draw results...
2 1D members v
‘I/ % 2D positive face V]
2D negative face v/
< Deformed st... X
Actions

Maparnpeital 0TI N eyaAUTEPN PETOKIVNOT €ival 0TO KEVTPO TNG TTAAKOG TOU KTNPIOU, YE HETOKIVNON
TTOU KUMaiveTal atto 4 €wg 4.5 xINooTd (mm)! Av 0 XpAoTNG €TTIBUET MIKPOTEPN PETAKIVNON TOU
divetal n duvatdtnTa va aAAAgel TIG DIAOTACEIG TWV OEUTEPEUOUCWV OOKWV OE HEYOAUTEPEG
OI00TAOEIG.

Me Tnv evtoAr} Wireframe, TTapouciadeTtal To KTHPIO OE YPANMIKT) HOP®H.

Main - Results = 3D displacement - Wireframe v/

3D displacement i Properties v 1 x

Values: Utotal E 3D displacement (1) MR- RY
Linear calculation =

x
Combination: SLS 'i Jge
Selection: B1..B6, B11, B13, B22..B27, ] Name 3D displacement A

S2
Location: In nodes avg.. System:
Global

“ Result case
Type of load Combinations ~
Combination SLS -

Envelope (for 2... Absolute extren ~
“ Selection
Type of selection Current -
Filter No v
Location In nodes avg.
Value U_total
System Global -
Extreme 1D Global -
Extreme 2D Global v
“ Draw results...
2 1D members ™
¥ xl/x 2D members 4
“ Deformed st...
Deformed stru... V! V.
1| 2 [La|im %225 |- 48| B9 |ET 688 Actions

ETETR 1
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20.4. 3D stress

3D stress

Values: ox (1D 2D)

Linear calculation

Class: RC1

Selection: All

Location: In nodes avg. on macro.
System: LCS mesh element

Basic magnitudes

.
e e

=
e

Official Partner of SCIA in Cyprus

138.3
100.0
80.0
60.0
40.0
20,0
0.0
-20.0
-40.0
-60.0
-80.0
-100.0

ox (1D/2D) [MPa]

¢ 20 neqative face v

52

i Properties v 4 x
3D stress (1) - \f v; 4
Ll
Name 3D stress ~
“ Result case
Type of load Classes -
Class RC1 -

Envelope (for 2... Absolute extren -
4 Selection

Type of selection All -
Filter Mo -
Location Innodes avg. o -

Type variables Basic magnitud -

Value a_x (10/20) -
Consider torsion...

System LCS mesh elem -
Extreme 1D Global -
Extremme 2D Global -

4 Draw results...
1D members
2D positive face

l”o

MASES

ENGINEERING SOFTWARE

Franklin Roosevelt 193, 3045, Limassol, Cyprus

Tel: +357 25251718, Mob: +357 97614727

Email: info@masesoft.com

S SCiA

=~ ANEMETSCHEK COMPANY


mailto:info@masesoft.com

21.Supports
21.1. Reactions

Main - Results - Supports - Reactions

18.02

18.05
36.60

e

7;';7 ,‘,- B v,

..i"-ﬁ
e |1\\'1““

53

MR-

Reactions (1)
®0 & =

Mame Reactions

Selection All -
Type of loads | Load cases -
Load cases LC1 -
Filter No -
Values Rz -
Extreme Node -

Drawing setup...
Rotated suppo...

Me Tnv evtoAr) “Type of Loads” yivetal emAoyr) “Load cases”, av OpwG eppaviCetal aoTepAki (*)
OiTTAa atrd Ta “Load cases” (OAO, Load cases*) 101e 1o TTpOypappa dev éxel TpéCel o€ “Linear
Analysis” aA\G povo oe “Modal Analysis” (Mévo @aopaTiki).

e https://www.youtube.com/watch?v=MALQia01zlY&index=22&list=PLOOvOw2kqgGq6RgB

wrQj7cx0kCskBgs5FCW

21.2. Beams

21.2.1. Internal forces of beam

Main = Results 2 Beams = Internal forces of beam

(It includes Columns and Beams)

- Properties * o X
/ P, Internal forces on memb ~  Yf§ Y/
" A ST MName Internal forces on me...
s '_ gy +5.000 Selection Current -
AV o Type of loads Class -
= Class RCI _—
I Filter No -
"“-§--_______‘_____- Rib / Integrati...
I — Prefab slab be...

h“""‘“*--‘___,_ H“""""-—-‘__g;- e Values Wy -
+2.500 System Principal -
-‘\"‘——-__‘__ Text output Text -
T 14.89 | FL1 * Extreme Global -
: Drawing setup... -
-1 Section All -

::- —] b r‘ﬁ-u«q‘d‘ﬂ_‘

PR o ::‘ﬁ“ﬁ

Jz [l +0.000
Qe 8 x
Alall 2 [Lal=[leec|pec || |l 0@ |Is8 =E 38
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Aivetal oTto XpAoTn n duvatoTnTa yia €TTIAOY KATTOIWV OTOIXEIWY OOKWV /KAl KOAWVWYV. 2TV
emAoyn “Selection” > “Current” avaAuel Ta emAeyoueva oToixeia aANiwg diveral n etmAoyn “All”
OTTOU BiVel TIG ECWTEPIKEG BUVAUEIS TWV OToIXEiwv. ETTiong, otnv emAoynf “Extreme” av emAexOei
10 "Global” epgaviovral Ta SUCUEVEDTEPQ ATTOTEAECUATA.

AL UULEFUL [§="01

Drawing setup... |Mo
Section
Local

Member

Mame Internal forces on me

Type of loads

cl Current Interval .
_ o= Advanced Cross-section
Filter Mamed selection

21.2.2. Deformations of beam
Main = Results > Beams - Deformations of beam

TR v rerery - T o~

Deformations on membe ~ | \f ﬁ?; 7

\‘\%‘5’;—5—?’ ﬂ‘ % Name Deformations on m..
e P #
%ﬁﬁﬂ“ E ‘pd‘ Selection Current -
\ g %‘." Type of loads Combinations -
% N 4 .'q Combinations 5LS -
N » X ﬁ‘ .

3 [, Filter No -
\ : 3 s Structure Deformed -
' Values uz -
System Principal -
Extreme Global -

Drawing setup 10
Section All -

Official Partner of SCIA in Cyprus

e . .

A Franklin Roosevelt 193, 3045, Limassol, Cyprus Y -
MASES i 357 25251715, Mob: +357 97614727 S S‘ i A
ENGINEERING SOFTWARE Email: info@masesoft.com \Qs‘

e <l ANEMETSCHEK COMPANY

-



mailto:info@masesoft.com

55

Properties * I X
Deformations on membe - v; 7
Ty
Mame Deformations on m...
# = — Selection Current -
o ; cl -
- ——P Type of loads ass
a#’ ﬁsﬁ Class RC1 B
5? ﬁ* Filter Mo o
” g’ Structure Deformed -
gq g# Values uz -
=i =# Systemn Principal -
Ef E’ Extreme Global -
=F ..;g Drawing setup 10
[ g" Section Al =
=
o
\
Qe L8 g

2Tn 1Mo KATW TTEPITITWON, €MAEXONKAV OI KOAWVEG OTOV TTAVW Opo@Oo (KaT €TTIAOYH), €TOI
TTOPOTNPEITAI N TTAPANOPPWON TwV ETTAEYUEVWY  OToIXEiwy. ZTnv  Trepitrrwon  “Global”
gM@aviCovTal JOVO Ol DUOUEVEDTEPES PETATOTTIOEIS (SLS) OTTWG QaiveTal TTIO KATW.

Deformations on membe ~ Y V; 7

e =
Mame Deformations on m..,
Selection Current -
Type of loads Combinations -
Combinations SLS -
Filter MNe -
Structure Deformed -
Values uz -
System Principal -
Extreme Global -

Drawing setup 1D
Section All -
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21.3. Member Stress

Main = Results 2 Beams = Member Stress

Edw “Selection” > “All” @aivetal n OAIKr) CUPTTEPIPOPE TOU KTIpiOU, VW OTn SEUTEPN PLTOYPAPIT
TTOPOUCIACOVTAI TO ATTOTEAECUATA TWV OTOIXEIWV TTOU ETTIAEXONKAV Va avaAuBouv.

Properties v 0 x
Stress (1) AT R TA
Jge&=x
Mame Stress
Selection All -
Type of loads Load cases -
Load cases LC1 -
Filter Mo -
Cross-section parts All -
Fibres All -
Drawing Standard -
Values von Mises -
Extreme Member -

Drawing setup 10

Section All -
g |
€“>»
LQ 8 il n
Properties + O x
Stress (1) LRY: YA
Nl
Mame Stress
Selection Current -
Type of loads Load cases -
Load cases L1 -
Filter Mo -
Cross-section parts All -
Fibres All -
Drawing Standard -
Values von Mises -
Extreme Member -
Drawing setup 10
Section All -
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22.Acceleration of nodes

Main - Results - Dynamics - Acceleration of nodes

Mame Acceleration of node

Selection Current

Type of loads Mass combinations

Filter Ch1/1-2.38
Values CM1/2 - 2.69
CM1/3 - 3.01
Ax CM1/4 - 4,66
Ay CM1/5 - 5.19
CM1/6 - 5.75
Az CM1/7 - 8.10
Alphax CM1/8 - 9,51
CM1/9 - 12.05
Alphay CM1/10 - 13.20
Alphaz CM1/11 - 14.75
Extreme CM1/12 - 25.44

_ CM1/13 - 12218
Drawing setup... | cp1/14 - 125.22
CM1/15 - 145.03
CM1/16 - 200,76
T e e CM1/17 - 243.64
CM1/18 - 257.10

Type of Loads - Mass combinations

Mass combinations — yia TTapdadeiypa CM 1/4 — 4.66, TTApATNPEITAI OTO CUYKEKPIPNEVO KOUPBO
(node) 1 cupBaivel - TTWG avTIdPA.
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23. 2D members
23.1. Displacement of nodes

Main - Results - 2D members - Displacement of nodes

i Properties v I X
E Displacement of nodes (* = ‘33 v; ﬁ
01 g % o
0.8 IE Name Displacement of no...
08 = 5 Selection Al .
-12 Type of loads Class -
L5 Class SLS .
-1.8 Filter Mo -
21 Structure Initial -
2.4 Envelope Maximum -
27 Standard i
3.0 Section
3.5 Edge
Text output Text -
Extreme Member -
‘ﬁ Drawing setup 20
=
‘4‘3
YA ‘\\‘
Qe 8
23.2. Internal Forces
Main - Results = 2D members - Internal forces
% rupsiues v oA
—_
E 2D member - Internal for = ﬁ v; (7
1407 o 5 & &
12.00 % Mame 2D member - In... A
10.00 E Selection All -
8.00 é Type of loads Class -
&.00 Class RC1 L
4.00 Filter Mo -
2.00 System Local -
-0.00 Rotation [deg] 0.00
> .36 Location In nodes, avg. ¢ -
Type forces Basic magnitud -
Envelope Maximurn -
‘ Standard '
Section
] "'ﬁ Edge
= . .
“s Trajectorles
doo \‘\\\ Rib
o Values i -
o Text output Text -
I-Q 8 3 ¢ Extreme Global - |

H 1TAGKa Tou TTI0 TTAVW POVTEAOU £yIve pE OTTAIOEVO OKupOdepa (2D member) - “Load panel”
TTOU aTTAQ JETAPEPEI POPTIO OTOV Popéa Kal dev €xel duokauyia. Av o XxpnoTtng €mOupEi n
TAGKa va gival amd O/ Ba TpETTEl va CUVUTTOAOYIOTE ETITTAEOV OTO OUVOAIKO BAPOG HE
EMTTPOCOETA PopTia TWV YOVIMWYV TT.X. BApog 10cm TTAdkag= 2,5kN/m? + 3 kN/m? (uéviua).
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23.3. Stresses / Strain
Main = Results =2 2D members = Stresses / Strain

116
10.0

sigl+-max[MPal]

23.4. Tools (2D results)

e Integration strips
e Averaging strips

24.Bill of material
Main - Results - Bill of material (Estimation of quantities)

F5.000 '
e

145

P

Properties v o x

59

2D member - Stresses (1) = Wi\ 7

& e
Mame 2D member - Stress...
Selection All -
Type of loads Class -
Class RC1 - =
Filter Mo -
Averaging of peak v
Location In nodes, avg. on .. -
Type forces Principal magnituc -
Envelope Maximum -
Standard ]
Section
Edge
Trajectories
Rib
Text output Text -
Extreme Global -

Drawing setup 20

2Tn TTEPITITWON auTr) UTToAoYideTal TO BAPOG Tou KABE UNIKOU 0€ OAN TN KATAOKEUN).
Av Ba €xel TTAdka atré O/Z Ba mrpétel MMPQTA va yivel n avaAuon r To “Mesh generation”.
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25. Calculation protocol

60

Calculation protocol
Solution of Free Vibration

Combination of mass groups  [MC 1 CM1
MNumber of frequendes 18
Method Lanczos
Bending theory Mindlin

Type of analysis model

Standard using improved reduced system (IRS)

Start of calculation

25.01,2019 10:04

End of calculation

25.01.2019 10:04

Sum of masses

Combination of mass groups 1 [29316.82 [29316.82 [29316.82

Modal participation factors

Mode Omega Period

Freq.

Wxai f

Wyi /

Wazi [

Wxi R/ Wyi R/ WziR/

[rad/s] [s] [Hz] Wxtot  Wytot  Wztot  Wxiot R Wytot R Wztot R

l 14,8723 0.4225 | 2.3670 0.1309 | 0.0000 | 0.0000 | 0.0000 0.1024 | 0.0004
z 16,0829 0.3907 | 2.5597 0,0000 | 0.49%66 | 0.0000 | 0.0697 | 0.0000 0.0001
3 17.5161 0.3587 | 2.7878 0,.0015 | 0.0002 | 0.0000 | 0.0001 10,0008 0.0773
4 22,6185 0.2778 | 3.6000 0.0000 | 0.4965 | 0.0000 | 0.0672 | 0.0000 0.0000
| 5 78.8008 0.2182 | 4.5838 0.8503 | 0.0000 | 0.0000 | 0.0000 0.0128 0.0005
5 35.3784 0.1776 | 5.6306 0.0003 | 0.0000 | 0.0000 | 0.0000 0.0000 0.8977
7 54,1500 0.1160 | B8.6182 0.0000 | 0.0000 | 0.0009 | 0.0000 0.0110 0.0000
E] 58.7292 0.1070 | 9.3470 0.0000 | 0.0000 | 0.6338 | 0.0000 0.0000 0.0000
] &5, 5680 0.0958 | 10.4355 0.0008 | 0.0000 | 0.1355 | 0.0004 | 0.0003 0.0002
10 80.8602 0.0777 | 12.8693 0,.0000 | 0.0000 | 0.0002 | 0.3422 | 0.0001 0.0000
11 §2.1029 0.0765 | 13.0671 0.0001 | 0.0003 | 0.0007 | 0.2178 0.0002 | 0.0001
iz 158.9302 | 0.0395 | 25.2945 0.0032 | 0.0000 | 0.0003 | 0.0000 0.3451 0.0000
13 | 694.8962 | 0.0080 | 110.5882 | 0.0067 | 0.0000 | 0.001%4 | 0.0001 0.2008 0.0082
14| 716.3133 0.0088 | 114.0048 | 0.0041 | 0.0001 | 0.0006 | 0.0007 | 0.1181 0.0116
15 804.4240 0.0078 | 178.0281 | 0.0000 | 0.0052 | 0.0000 | 0.0729 0.0014 | 0.0002
16| 12/0.5032 | 0.0049 | 202.2069 | 0.0000 | 0.0000 | 0.2264 | 0.0003 0.0000 0.0000
17 | 14/6.2076 | 0.0043 | 234.9457 | 0.0000 | 0.0002 | 0.0001 | 0.2268 0.0005 0.0000
18 | 1656.1952 | 0.0038 | 253.5918 | 0.0006 | 0.0000 | 0.0002 | 0.0005 0.2050 0.0000
0.9954 | 0.9991 | 1.0000 | 0.9986 0.9987 | 0.9988

Seismicity
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Intro to Results on Supports

e https://www.youtube.com/watch?v=MALQia01zlY&list=PLOOvOw2kaGg6RgBwrQj7cx0
kCskBg5FCW&index=22

Results on 1D Members

e hittps://www.youtube.com/watch?v=f5i{Ccagolcls&list=PLOOvOw2kgGg6RgBwrQj7cx0k
CskBg5FCW&index=23

Results on 2D Members

e https://www.youtube.com/watch?v=BMDFyMhXqgck&Ilist=PLOOvOw2kgGag6RgBwrQj7c
XOkCskBg5FCW&index=24

3D Results

e https://www.youtube.com/watch?v=yaaNZhCITnA&index=25&list=PLOOvOw2kgGg6Rg
BwrQj7cx0kCskBg5FCW

Intro to Story Results

e hittps://www.youtube.com/watch?v=vSTN9OyqgS-
0&index=26&Ilist=PLOOvOwW2kqGg6RgBwrQj7cx0kCskBg5FCW
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26. STEEL DESIGN

26.1. Steel Connections

e http://masesoft.com/steel-connections.html
e https://www.youtube.com/watch?v=xNSL|SlbsOE

26.2. ULS Checks

Main = steel 2 Beams = ULS Checks

Tree - A %

[T

EC-EN 1993 Steel check ULS
Values: UC overall

Linear calculation

Class: RC1

Coordinate system: Principal
Extreme 1D: Member
Selection: All

Tg Main |4 Steel X

[H> System lengths and buckling
Mernber Check data
[ Steel slenderness
P ULS Checks - EC-EN 1993 5t
= 5L5 Checks - Relative deforn
{F Connections

45000 = 4

+0.000 = 0352 -

ey o
LQ 6 4=
BC ABC [ | = |
PP 2 Lall= |50 |18 B ESif
T 2 x [i i Properti 2 x
= T “ EC-EN 1993 Steelcheck ULS 4 roperties -
To Main |- Steel X Values: UCoverall . EC-EM 1993 Steel check L - |\l W (7
Linear calculation
. F..?f.ams Class: RC1 - geas
g Steel Setup Coordinate system: Principal FL2 MName EC-EN 1993 Steel chec..,
1% System lengths and buckling Extreme 1D: Member Do Selection
B! Member Check data Selection: All i j Ty
{9 steel slenderness +2.500 i - ype of sele... -
i [ Y
[y ULS Checks - EC-EN 1992 St i ] TARRR Filter No @
== 5LS Checks - Relative deforn | Results in se... All -
[ Connections # Result case
Ful a <
: Qe e = Typeof load  Classes -
(@@ 2 a5 |72 25| | 421 | Class RCT 5
Table results > Qo x Extreme 1D
e = Exdtreme 1D Member -
CFEHX EaBlm & swmmay -| B [X] - EC-EN 1993 Stesl check ULS; Linear calculation; Class: RC1; Coordinate system: Principal; Extreme Type of valucs Oversll Unity Check -
Name dx m] Case Cross-section Materal  UCOver.. v UCSecl]  UCStab[] A Values Overall check =
1 5.450 ULS Set B/5 CS2-IPE200  S275 0.39 [F3] 033 Output se...
2 BB 0.000 ULS Set B/6 CS5-Z162 5275 0.35 035 022 Outout Brief
1 B4 2500 SEISMICYA  CS1-HEAZ0 5275 0.34 [E") 029 Htpy
4 Bm 3383 ULS Set B/9 CS5-Z1EB2 5275 0.34 034 022 Print combi... 1!
5 B 2500 SEISMICY/3  CS1-HEAZ00 5275 0.34 034 022 Drawing §...
& Bl 3353 ULS Set B/6 CS5-2Z162 5275 0.34 034 022 s o
7 Bs 0.000 ULS Set B/9 CS5-Z1EB2  §5275 0.34 034 022 v
Overall Unity Check | List of Combination keys 4 b Actions
EC-EN 1993 Steel check ULS  EC-EN 1993 Steel check ULS | EC-EN 1993 Steel check ULS X 4 b | Refresh )
New combination from Comb..,  *#*
Command line * 3 x .
Autodesign x>
k2 S X A e |t RN 5 Y S B | Tavie resuts
[Command > Preview EEE

Mapartnpeital 611 n duouevéoTepn 6okos cival n B12 pe Unit Check (UC) = 0.39
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26.3. SLS Checks Relative Deformation

Main—-> Steel > Beams = SLS Checks Relative Deformation

free v o x

T Main [-msteel x

B P Beams
B Steel Setup
09 system lengths and buckling
@ Member Check data

% Steel slenderness

B4 ULS Checks - EC-EN 1993 5t

== SLS Checks - Relative deforn
FF Connections

Tree v x

Tg Main |- Steel x

2 B Beams
S Steel Setup
% System lengths and buckling
B2 Member Check data

% Steel slenderness

g ULS Checks - EC-EN 1993 5t

== SLS Checks - Relative deforn
| Connections

|61 & [ 1= |22 25 0 0

Command line

LN

—eili-

brrr | SR
..‘

Qg el

- 1 x

o Ao MEIERRRED O S

[Command >
L A LI Ty v ey Dot lncle- ol | Covmn ek
pre SALE

@4_

G NESE S S5 el

Table results

CFoOoX Bl u 2

'nnvva
Qe sy

v 2 x

#8 [X] - Relative deformation; Linear calculation, Extreme : Member, System : Principal; Selection : All: Combin

Member dx [m] Case - combination uy [mm] Reluy [14] uz[mm] & Reluz[14a] Check uy[] Checkuz[] @
1 B33 2725 5L5/4 00 1410000 31 11741 0.00 0.14
2 B34 2658 5L5/4 00 1/10000 -13 1/4135 o001 0.06
3 |B32 2.750 5L5/4 0.0 1/10000 -1.3 174146 0.01 0.06
4 B2 1.313 51841 0.0 1410000 0.8 174330 0.00 0.06
il B4 1667 5511 00 1/10000 06 1/4155 0.00 0.06
6 |B53 1676 5L5/3 18 141882 0.5 1/6580 013 0.04
7 B53 1467 50574 18 1/1847 05 1/7078 014 004
8 |B51 1.886 5LS/3 18 11856 0.5 177081 013 0.04
9 R54. 1467 S1S/4 17 172031 N5 1/7260 012 nn3 hd
EC-EN 1993 Steel check ULS  EC-EN 1993 Steel check ULS  EC-EN 1993 Steel check ULS | == Relative deformation  x q b
Command line v o x

b2

X Ao BHETERERE oY S8

‘EAeyxol BéAouc Kauwnc SLS — Characteristic:

- Beams = L/250

- Cantilevers =

L/180

- Beams (Bricks) = L/360
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Properties - 1 x
Relative defermation (1) ~ @ V. #
e =

Name Relative deformation
Selection All S
Typeofloads  Combinations -
Combinations ~ SLS -
Filter No S
Values uz -
System Principal -
Extreme Member -
Drawing setup...
Section All -
Actions

Refresh >
Table results >
Preview >a»
= [T A
Properties - 3 X
Member (1) Y- AT

e x

Geometry ~

Length[m] 5450 =

Shape Line

Beg.node  N1934

Endnode  N1933

Structural...

Nodes

N1933 abso

1934 abso

N19T1 to B33

N1973 0 B33

1984 to B33

N1993 0 B33

TNET,"-3 +n R 9
Actions
Table edit geometry 3>
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26.4. Steel slenderness

Main = Steel = Steel slenderness

64

Tree > B x Properties - 1 x
T2 Main |- Steel X Steel slenderness (1) -\ Y
B B Beams —  — & & &
eel Setup I Name Steel slendemess
B ép ::;rstarbn \eag‘thizn? buckling | AH .
ember Check data £
SR e No -
% Steel slenderness S
BLg ULS Checks - EC-EN 1993 Sty 2 Buckling coeff... Linear calculation  ~
= 5LS Checks - Relative deforn . Values Lz -
2 B Connections * S 8 o Q Extreme No -
onnection setup Q - Drawing setup...
Structuralju.mts. ) @@ | & Ll |75 285 ot e
BE Hollow section joints
Table results - 0 x
OFEO X E e B B [X] - Steel slendemess
Member  CSName Part Swayy  Swayz  Ly[m] Lz m] ky [ kz [ Iy ] 2] Lamy[]  Lan~
1B cs1 T Yes No 2500 2500 123 054 3087 1338 727
2 (B2 =5} 1 Yes No 2500 2.500 128 054 3232 1.356 3903
3 |e3 cs1 1 Yes No 2500 2500 121 051 3036 1280 3666
4 (B4 =5} 1 Yes No 2500 2.500 121 051 302 1.280 3654
5 |85 cs1 1 Yes No 2500 2500 127 054 3185 1351 3845
6 |BG =5} 1 Yes No 2500 2.500 124 053 3088 1337 3740
7 |87 cs2 1 Yes No 3200 3200 125 051 4007 1635 4853
3 R2 vl 1 Yea N 2 200 2200 124 N RR 19R7 17RG 48N e
< >
EC-EN 1993 Steel check ULS  EC-EN 1993 Steel check ULS  EC-EN 1993 Steel check ULS = Relative deformation [H)Stee\ slenderness [H)Stee\ slenderness X | 4 p
Actions
Command line v 3 x
= Refresh 222
k| 2 v A o RBEEFERRED P S B | e et Son
[Command > Preview »2>
m | Plane XY | Break beams /lines / curves in their mutual intersections. Resultlock: off | Snapmode | Fiter off Curent UCS |mma] =

26.5. Lateral — torsional buckling settings

In case of high Unity, Section and Stability checks you may need to add LTB restraints and Member
buckling data for steel members

B LTB Restraints x
Position z +Z -
Geometry
Coord. definition Rela -
Position x 0.000
Repeat (n) 10
Regularhy i
Delta x 011
On begin ] yes
On end | yes

Cancsl

Oa TotroBeTnBOUV onueia og kABe 0,111 pétpa KaB’ UWOG TNG TTPOETTIAEYMEVNG KOAWVAG, OUTWG
WOTE VA ATTOPEUXDOEI O OTPETTTOKAUTITIKOG AUYIONOG.
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27. CHECK OF CONNECTIONS

27.1. Structural joints > Frame strong — axis

Main - Steel - Connection - Structural joints - Frame strong - axis

Tree - o x

Properties - 0 x
T Main |- Steel x Steel connection (1) = W Vo
@ P Beams gex
B Steel Setup Name Conn? A
% System lengths and buckling group Node e
B2 Member Check data a
1% Steel slenderness Type of loads ass
D14 ULS Checks - EC-EN 1993 Steel Che, Class RCT
= SLS Checks - Relative deformation Frame type unbraced
o I Connections Connection geo... Single-sided
=8 Connection setup 4 Side ->[B11]
= I structural joints _ Frame boted [
VB Fome weskcais — Endeplte v
E Gric pinned Backing plate
TS Bokted diagonal =
[® Bolted diagonal - balt aperation Tophaunch |
& Uvera\lchec.k. DS u\"m _D
ZE Hellow section joints _
st srne <
Qe e ot
QO 258 e
D@1 £ | al i |2 25 4 18| BT 53 7 Update stifness
Report preview v o x | |Calulationtype Intemalforces -
2 % & [ |Defaur JHAN ™ ® | Output et - v
Actions
Command line v o x
Refresh EEE
iz e X A e | BB S IR S S 5 18] | open preview
[Command > Save to expert database B
1 B Steel connection *
|
Mame Conn7 ~
MNode M1911
Type of loads Class -
Class RC1 L
Frame type unbraced =
Connection geometry Single-sided
4 Side ->[B11]
o
o
Cpatwe
wtomattiens
o
Length o s cusiatontm) 5450
4 Stiffeners
Betweenbolt-ows12 .
| QK | | Cancel |
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B Bottom haunch

hene

Type Haunch with flange
Input type Height x length
Haunch height [m] 0.150

Web thickness [m] 0.006

Haunch length [m] 0.400

Flange thickness [m] 0.010

Flange width [m] 0.100

Cancel

Me Tnv evioAr] “Frame strong — axis” emA&éyeTal KOPPBOGS - TTAQiCIO OTOV 1I0XUPO Agova Kal TO
TTPOYPAUHUA OVOUACel TO KOO pe ovopa 1. X Conn2 N1932(Connection). 2Tn TTEPITITWON TTOU
€mMOUEi 0 XpNoTng «bottom haunch» dnAadr va oxnUATIOTE YwVIA oTNPICOPEVN OTN KOAWvQ,
TO emTUyXAvel ye Tnv evioAn “Bottom haunch” yia TpotroTroinon UWoug Kal PrKoug Tou
haunch.

Me Tnv evioAf “Bolts” ptropei eUkoAa va €mAéCel Tov TUTTO Kal To €ido¢ TnG PBidag tTmou Ba
XPNOIUOTIOINOEI.

e https://www.youtube.com/watch?v=k14fBDgQ060

27.2. Structural joints - Frame weak - axis

Main - Steel - Connection - Structural joints - Frame weak - axis

Tree -~ 1 x Properties - 0 x
Tg Main | steel X Steel connection (1)~ VB Vo #
= o Beams & ¢ =
2 Steel Setup Narme Conna?
[| System lengths and buckling group Node N1
E Member Check data a
(4% Steel slenderness Type of loads a5
[ig ULS Checks - EC-EN 1993 Steel Che: Class RCT
= 515 Checks - Relative deformation Frame type unbraced
= B Connections Connection gec... Grid
5 Connection setup Side ->[B15]
= I structural joints _ Grid pinned
[ Frame strong-axis _ Cleat
P Frame weak-axis =
T G pinned Get
[E. Bolted diagonal Bols
[B] Bolted diagonal - bolt operation [Calculition type | Intemal forces
& Overall check [utput | Erief
&8 Hollow section jeints L _
v Welds
|| 2 b 15 |282 255 ) 08 | 29 9 6T
Report preview v 1 x
2 & & (L Defaut A HETND B ® -
Actions
Command line - @ x
_ Refresh 22>
k|2 Sow A A o R I NI 2B 5 | gpen previen
[Command > Save to expert database s>
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87 Steel connection

= =
o
o =
s

Type of loads

Class

Frame type

Connection geometry
4 Side ->[B15]

Connd2
M1

Class
RC1
unbraced
Grid

Grid pinned
Cleat

Internal forces
Brief

| QK || Cancel |
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27.3. Structural joints - Grid pinned

Main - Steel - Connection - Structural joints - Grid pinned

e https://www.youtube.com/watch?v=zDVOrgVUOpw
e grid pinned connection

Tg Main |4 Steel X

Connection type Grid pinned

Elermnent type Cleat -
Cleat

Bolts O

Calculation type Internal forces -

Output Surmmary -
Beam notch
Welds

Bolts - Tivetal n emmegepyaoia Tou TUTTOU TwV BIdWV TTou Ba TOTTOBETNB0UV, 0 apIBudg oThAWY

TWV BIdWV, N EAAVTLA KATT.

27.4. Structural joints - Overall check

Main - Steel - Connection - Structural joints - Overall check

Me Tnv evroAr] “Overall Check” é1Tou uttdpxel ouvdeon KOUPBwV eAEyxeTal av gival OK!
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FOUNDATION DESIGN

To SCIA Engineer d1aB£Tel evowpatwuéVo epyaleio yia TTANPN EAeyX0 BEPENIOEWY CUPQWVA
pe Tov EC7.

28.MEMONQMENA IMEAINA

28.1. Supports

Remove supports

Main - Structure - Model data = Support - surface (el. foundation)

RN

28.2. Functionality

A6 Brjua 2.1: Functionality = Pad Foundation Checks > v/

1 Project data > [

Basic data | Functionality | Actions Unit 5et  Protection

Property modifiers td |I}ynami|3
Parametric input Maodal & harmonic analysis
Climatic loads o Seismic spectral analysis o
Muobile loads Dynamic time-history analysis
Dynarnics o Subsaoil
Stability Soil interaction
Maonlinearity Pad foundation check @
Structural model v Steel
IFC properties Fire resistance checks
Prestressing Steel connections £
Bridge design Scaffelding
Slabs with veoid formers 70oF 2nd order analysis for LTE
Excel checks Girders with sinusoidal webs
CADS Composite add-on
-

ST TRENTEE TR
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28.3. Subsoil, Foundation = Pad Foundation

Libraries & Subsoil, Foundation - Pad Foundation
Libraries - Load - Seismic spectrums (g-factor for concrete)

Ao “Properties” tpotrotrolgite Tnv evioAnn “Type” amd “Standard” oe “Pad Foundation” kai
eM@avieTal TTESINO. AQOU €QaPUOOTEI 0€ OAEG TIC OTNPICEIC KAl UTTAPXOUV TTavtol TTEDIAG, O
XPAOTNG MTTopEl va Ta emmeCepyaoTei TTatwvTag OITAG KAIK o€ éva 1édIAo, otn emAoyn “Pad
Foundation”.

g

|Name |5r|'| L
Type Pad foundation -
Angle [deg]

Pad foundation  PF4 v
Subsoil Subl - o
Stiffness X [MMN/... 2.6300e+01
Stiffness ¥ [MM/... 2.6300e+01
Stiffness Z [MM/... 2.6300e+01
Stiffness R [MM.., 7.3205e+00
Stiffness Ry [MN... 7.320

Stiffness Rz [MM... 1.357

E+ \.'I\.'I

)3
72e+01

YTrdpxel €AoYy yia aAAQyr] TWV TTAPAPETPWY Tou TTESIAOU (TT.X. MKOG, TTAATOG, UYOG).
AuTO e€apTdral kal aTréd To yeyovog av To TTESIAO gival EKKEVTPO 1) OXl.

Official Partner of SCIA in Cyprus

= Franklin Roosevelt 193, 3045, Limassol, Cyprus ‘
M AS E S Tel: +357 25251718, Mob: +357 97614727 “
<@
ENGINEERING SOFTWARE Email: info@masesoft.com e‘
“\ ANEMETSCHEK COMPANY



mailto:info@masesoft.com

72

B ' Pad foundations *
A eBE v & FH a -7
PF1
Dimension b o
Alm] 1.500 &
=]
B [m] 1.500 ?
h1[m] 0.600 s o
h2 [m] 0.300
h3 [m] 0.050 =
a[m] 0.600 8
b [m] 0.600 ? i
=]
ex [m] 0.000
ey [m] 0.000
Materi C30/37 L =
aterial I 0,600
Type Prismatic - L J%l—sm" L
Cast condition  Prefabricated - w i B
New Insert Edit oK

METTTREET = T+ T

28.4. Subsoil, Foundation

Libraries = Subsoil, Foundation - Change Description, Parameters, Type etc

v g

T

B Subsoils Y '
Ais sHEE 92 & @FE A MRy,
R
Decription
Clx [MN/m"3] 3.0000e+01
Cly [MM/m*3] 3.0000e+01
Clz Flexible -
Stiffness [MN/m"3] 3.0000e+01
C2x [MMN/m] 0.0000e+00
C2y [MMN/m] 0.0000e+00
Parameters for check
Type Undrained -
Water/air in clay subgrade
Specific weight [kg/m*3] 1850.0 i
Fi' [deg] 35.00
Sigma oc [MPa] 0.3
c' [MPa] 0.0
cu [MPa] 0.1
Close
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MNa TNV YewETPIa Ba XPEIOOTEI VO EVEPYOTTOINOETE:

= Snap mode
= View - Set view parameters > Set view parameters for all

AKOuN kai av eioayare apyeio CAD oTtov kdvvao oag, TTPOTINOTEPO Ba ATav va dNUIoUPYNROETE Kal
kavvaBo “3D line grid”.

A@ou OAOKANPWOOUV Ta BrpaTa PE TRV YEWUETPIA TwV TTEdIAWY, YivETal avaAuorn.

28.5. Connect members / nodes
Main = Structure = Model data = Connect members / nodes = Check v = Yes

28.6. Check structure data

Main = Structure = Check structure data

28.7. Calculation/ Mesh

Main = Calculation/ Mesh = Calculation

Analysis - Batch analysis (Linear, Modal, Stability)

H avdAuon Ba diaoTtacioAoyrioel 6Aa Ta TTEDIAA Kal Ba O€igel TO BUOUEVEDTEPO TTEDIAO, ETTOPEVWIG
Ta UTTOAOITTA TTEDIAG XPEIAOVTAl HIKPOTEPES DIAOTACEIG.

A@ou gival yvwaoTo TTIo TTESIAO €ival To BUCUEVEDTEPO, akoAouBouvTal Ta BripaTa yia aAAayr) Twv
TTAPAPETPWY TOU (TT. X MAKOG, TTAATOG, UWOG KATT.) Kal {avd avaAuon Tou Trpoypduparog. (BAua
28.6)

28.8. Geotechnics
Main - Geotechnics > Foundation Pad Change Mx, My etc

Tree > o x Properties - o x
Pad foundation check (1 -\ V.
& &
Name Pad feundation ch...
Selection All -
Type of loads Class
Class RC1
Filter No
Values Un.check
Extreme Global
Output Bricf
Drawing setup 10
Section All
-
93 ;._a-;
. .
E
3
@@ |2 LallE e 5 |2 18| B8 EE & Actions
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B Subsoils

AiagmBE o & - A

Decription

Clx [MN/m"3] 3.0000e+01
Cly [MN/m*"3] 3.0000e+01
Clz Flexible
Stiffness [MN/m"3] 3.0000e+01
C2x% [MN/m] 0.0000e+00
C2y [MN/m] 0.0000e+00
Parameters for check

Type Undrained
Water/air in clay subgrade

Specific weight [kg/m®3] 1850.0

Fi' [deg] 35.00
Sigma oc [MPa] 0.3

c' [MPa] 0.0

cu [MPa] 0.1

New Insert Edit

oK

Geotechnics - Foundation Pad - Refresh - Change to Current > See Result table !

Mpoooxn !! KaBe popd 1Tou TpotrotroiolvTal ol SIaoTAoEIG Tou TTediAou, KaAO gival va yiveTal

¢ava avaAluon Tou PJovTéAou.

e https://www.youtube.com/watch?v=g63LDMgV3X8

e https://www.youtube.com/watch?v=5IGOQrLPVAY

e https://www.youtube.com/watch?v=cpYcN1dOgD4

29.Results

Main = Results

Engineering Report for steel results
Engineering Report for concrete results
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30. MEMONQMENA MNMEAIANA ME 2YNZETHPIOYZ NMEAINOAOKQOYZ

E@appdletal n idla dladikacia OTTWG oTa hEPOVWMEVA TTEDIAA MG Twpa PE TTPOCBEON
ouvoeTAPIWY TTEBINOGOKWY. [a TNV évwon Twv TTESIAWYV PETAgU TOuG dnuIoupyoUvVTal CUVOETAPIOI
TTEQING-OOKOI.

30.1. Functionality

AT16 Bjpa 2.1: Functionality - Pad Foundation Checks = v/

30.2. Beam

Main = Structure = 1D member - Beam

Main - Structure > Model data - Property Modifiers 1D (0.5)
For 1D members below ground (0 <) change "Mass factor” to 0*.

Main - Structure - Model data - Property Modifiers 2D (0.5)
For 2D members below ground (0<) change “Mass factor” to 0*.

* “Mass factor” has to be zero (0) because foundations and basements have no movement
because according to codes they are non-sway members.

ra

# ' Horizontal beam x
Type beam (30) -
Analysis model Standard -
Cross-section C57 - Rectangle - ... |
Alpha [deg] 0.00
Member system-line at Bottom -
i ey [mm] 0
i ez [mm] ]
LCS standard -
LC5 Rotation [deg] 0.00
FEM type standard - i
Layer Foundation - BB
Buckling
System lengths and buckling settings Default
! Secondary member
Geometry
Direct axis K -
Length [m] 0.600 o
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ey Cenge

J B Cross-Sections * L
AisgpBBED» 9o & - o mRY \
& CS1 - HEA20D [Name | cs7 A
& €52 - IPE200 Type Rectangle
& Cs3 - IPE12D Detailed 500; 250
& €55 - Z160a2 Shape type Thick-walled
%cswmz - E——

I - Re e (3.
e Material C30/37
H [mm] 500
B [mm] 250
4 General
Draw colour Mormal colour v W
z
b
| Mew || Insert || Edit ” Delete | | Setup | Update all | QoK |

30.3. Support

Main - Structure - Model data - Support - Line on beam

Type - Foundation strip
Width b [m] - Edit
Hight h [m] - Edit

= & Support
2 in node
= point on beam
ZZ |ine on beam
£ line on 20 member edge
& surface (el.foundation)

Official Partner of SCIA in Cyprus

Properties

Line support on beam (1) ~ N o #

v 0 X

-

<@
[Name | sib1
Type Foundation strip
Subsoil Sub1 L
Width b [m] 0.250
Height h [m] 0.500
Stiffness X [MM/... 7.5000e+00
Stiffness ¥ [MM/... 1.5000e+01
Stiffness Z [MM/... 7.5000e+00
Stiffness Rx [MM.., 7.8125e-02
Member Bo&
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B Line support on beam =
Slb3
Type Line -
Constraint Fixed -
f Rz X Rigid -
¥ Rigid -
z 2
z Rigid -
X Rx Rigid -
Rx Ry Ry Rigid -
Rigid -
%1 %2 Rz igi
@ “ Geometry
System LCS
7 Extent full -
Coord. definition Rela -
~ Position x1 0.000
* ! Position 1@ 1.000
Crigin From start -

30.4. Libraries - Load - Seismic spectrums (g-factor for concrete)
Main - Libraries - Load - Seismic spectrums (g-factor for concrete)

30.5. Connect members / nodes
Main = Structure = Model data = Connect members / nodes = Check v = Yes

30.6. Check structure data
Main = Structure = Check structure data

30.7. Calculation/ Mesh

Main = Calculation/ Mesh = Calculation
Analysis - Batch analysis (Linear, Modal, Stability)
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30.8. Combinations = ULS Set C

Main - Load Case, Combination > Combinations - ULS Set C

Properties - 0 X
Pad foundation check (1] ~ ‘Mfﬂ V

& ¢ x
Mame Pad foundation ch...
Selection All -
Type of loads Class -
Class GEQ -
Filter Pad foundation -
Pad foundation PF2 -
Values Un.check -
Extremne Global -
Output Brief -
Drawing setup 10
Section All -

Méoa atré Tov Eupwkwdika 8, To eAdxI0TO TTAGTOG YIa CUVOETAPIOUG TTEOIANODOKOUG Eival
bwmin=0.25m evw TO EAAXIOTOG UWOG €ival hwmin = 0.50m. 210 PovTéAo avdAuong TTOU avOAUETaI
OTO TTPOypPapa gival bw= 0,3 m kai hw= 0,50 m.

EMN 2.20 Kegpdahaio 5.8.2 TuvBetnpie¢ Hokoi Kal Sokoi Bepehiwong

(3) H mun mov opileton via 10 cOpPoio by Sivor 0,25 m wot oot 7100 T0 Ay min  S1VOL
0,50 m 1o oho To KTIpLOL

(4) H tipr mov opileton 1o 10 GUUBOAD fu tvar 0.2 m Kot cuTh Y10 TO Os min £ivon 0.2%

(3) H mpn mov opileton yioe 10 SOUPOLD Op min Sivar 0,4%

NA 2.20 Clause 5.8.2 Tie-beams and foundation beams

(3) The value defined for syvmbol 5, i 15 0.25m and that for sy pm 15 0.50m forall
buildings.

(4) The value defined for symbol #, 15 0,2 m and that for o i 15 0.2%

(5) The value defined for svmbol gp e 15 0.4%
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5.8.2 Tie-beams and foundation beams (ZuvdeTApIEG HEPOVWHEVOI TTEDIAODOKOI)

(3) Tie-beams and foundation beams should have a cross-sectional width of at least
bw,min and a cross-sectional depth of at least hw,min .

NOTE The values ascribed to by minand hymin for use in a country may be found in its National Annex to
this document. The recommended values are: bymin = 0,25 m and hymin = 0,4 m for buildings with up to
three storeys, or hymin = 0,5 m for those with four storeys or more above the basement.

31."EAeyxog dokwyv BepeAiwong

31.1. Reinforcement design
Main - Concrete - Reinforcement design - 1D member - Slenderness

Slenderness(Design)
Values: L

Linear calculation

Class: GEO

Coordinate system: Member
Extreme 1D: Global
Selection: All

> 'i

# - II-
>
.... ! | |
ey |0
Pl
L |\“‘
Qe 380

e (8 Lai= %2255 | |08 | B |57 i
sport preview * I x
B & [ Defaut JHHTD B 9
ymmand line * o x
MemEmmuw=gss 25 \NoX Arwo BEIERKEENEY S 6|

Command =

Properties v 0 X
Slenderness(Design) (1) = W v; 7
e =
MName Slenderness(Design)
Selection
Type of selection All -
Filter Mo -
Results in secti.., All -
—Besolbeese
Type of load Classes -
Class GEO -
Rib
Extreme 1D
Global .
Values L -
Qutput setti...
Qutput Detailed -
Drawing Set...

Errors, wami...

Run using Mode...

Actions

Refresh
MNew combination from Comb...

Table results
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31.2. 1D member - Reinforcement design

Main - Concrete - Reinforcement design - 1D member - Reinforcement design

Xwpig va oTTAIoTEl N TTEDIANODOKOG, EUPAVICETAI O ATTAITOUMEVOG BEWPNTIKOG OTTAICUAG.

P i x
Overall Design ( +5.000 roperties - I
Values: As,req ( Overall Design (ULS) (1)~ % Y
Linear calculation
x
Class: GEO ge
Coordinate syste Mame Overall Design (ULS)
Extreme 1D: Glob Selection
Selection: All
Type of selection All -
+2.500 Filter Mo -
Results in secti... All -
Result case
Type of load Classes -
Class GED -
’ Rib
; 0.4 Extreme 1D
+ o
Extremne 1D Global -
..P» 4 1114} Typeof values  Required -
Nelwes " Jasrea@) -
z ; 'I'\T\\““ Out 7
put setti...
g Qutput Erief -
¥
Fom <O Drawing Set...
Lq 8 A= ¢ 9 _
- Errors, warni...
HEC  HEC k
gg@@]ﬁé]ﬁ]]ﬂ Run using Mode...
port preview v I x
b & [ [Defaut I HHEN R ®
Actions
mmand line v I x
— Refresh b
Vemmepmmwasgsg=sg A Nox|Asw | ETESSEENEY 5 5| e
—ommand > Preview EEE
Member length: L=32m Concrete: C30/37

Buckling y-y
Buckling z-z

L

I..

250

Official Partner of SCIA

L, = 641 m (sway)
L. = 524 m (sway)

3416 {603 mmz)

2¢12 {226 mm2)

3416 {603 mmz)

10,97 mm, ns=2
#10,/98 mim, ns=2

in Cyprus

Bi-linear stress-strain diagram

Exposure class: X3

Longitudinal reinforcement: B 500C
Bi-linear with an inclined top branch

2012 mm + ep16mm (A = 1433 mm2j|

o= 1,146 % (11.2 kgfm)
shear reinforcement: B S00C
Bi-linear with an inclined top branch
$10/96.9 mm (n; = 2), $10/984 mm [n, = 2)
Buuzg = 10/97.5 mm (A, = 157 mm")

P = 1289 % (126 kg/m) (A, = 1611 mm‘/m)
Cover (stirrup)

Top: 30mm

Bottom: 30 mm

Left: 30 mmi

Right: 30 mm

l"o
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31.3. Reinforcement Check (ULS + SLS)

Main - Concrete - Reinforcement Check (ULS + SLS) - 1D member - Internal forces

E@boov BéAeTE va oTTAIOETE TIG TTEDIANODOKOUG, YIVETAI O ATTAITOUPEVOG EAEYXOG TWV OTTAICHWY O€

)
QAuUTEC.
Propert| o x
Internal forces (Check) e T
Values: N Internal forces (Check) (1 + | Y W 7
Linear calculation
x
Class: GEO Jge
Coordinate system: Member Mame Internal forces (Che...
Extreme 1D: Member . -
Select
Selection: B101, B102 ron
Type of selection Current -
Filter No -
Results in secti.., All -
“ Result case
Type of load Classes -
Class GEO -
— Rib O
4 Extreme 1D
Extreme 10 Member -
il O l-} Values M -
= “ Output setti...
i et
2 p.ooR rrrriyyy Output Detailed -
E > Drawing Set...
Fos ' ) I Errors, wari...
LQ G s t Run using Mode... [
e (A Lol |52 255 || ) | B 59
‘port preview * I x (EToE
Refresh S
b & [ |Defaut JEHHEN A © res
Mew combination from Comb... ===
ymmand line v I X .
Section Check >>>
Memmmmuws39=3mg \NoaX|[ AR~ | WEXESSEECEY S 5| e s
Zommand > Preview >2>

31.4. Reinforcement Check (ULS + SLS) - Slenderness
Main - Concrete - Reinforcement Check (ULS + SLS) - 1D member - Slenderness

Properti 1 x
Slenderness{Che roperties v
Values: L Slendemness(Check) (1) -\ % 7
Linear calculation
+5. x
Class: GEO 5.000 g&
Coordinate system: FLZ Name Slenderness(Check)
Extreme 1D: Membi ) -
Select
Selection: B99, B10 ion
Type of selection | Current -
Filter Mo -
Results in secti.. All -
4 Result case
Type of load Classes -
Class GECQ -
Rib O
4 Bxdreme 1D
Extreme 10 Member -
Values L -
< Qutput setti...
/y\r Qutput Detailed -
I Drawing Set...
i
O > Errors, warni...
LQ G =~ & Run using Mode... [
U (& a1 20225 08 |B9 5 R
‘port preview + 0 x Actions
Refresh 3
& & & [ |Defaut - HH B&® =
Mew combination from Comb..,  =>>
immand line v I x .
. Section Check 33>
Jemmmmuwss o8 SEg A Nex AT o FHEIEKRKE AEY S 18| table et
Zommand = Preview 22>
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31.5. Reinforcement Check (ULS + SLS) - Stiffnesses
Main - Concrete - Reinforcement Check (ULS + SLS) - 1D member - Stiffnesses

Stiffness presentation Properties - I X
V.alues: EA é Stiffness presentation (1) = Y& Y 7
s 3 +2.500 @
Coordinate system: Member % MName Stiffness presentati..,
?;tlreec[tr:;n:lll]l:lt%ember g Selection
s Type of selection | Current -
Filter No -
Results in secti... All -
Result case
Type of load Classes -
Class SLS -
Rib
Extreme 1D
Extreme 1D Member -
Values EA -

Output setti...

JZ/ Output Detailed -
- bl

Drawing Set...

SN IR [Pwisioning
0 s 225 38 5

port preview * I x Actions
] .ﬁ Iﬁb [4 | Defautt o m |:| |_| M 1] Refresh an
Mew combination from Comb...  =>>
immand line v o x .
Section Check B
o mmmmmponsggsEsg N N6 A %o | 8N IR D Y 5 18] | rae s
Zoemmand > Preview b

31.6. Reinforcement Check (ULS + SLS) ->Capacity — response (ULS)

Main - Concrete - Reinforcement Check (ULS + SLS) - 1D member - Capacity — response
(ULS)

Tree - o x [i

i Properties -~ B x
T Main |-m Conarete X Check capacity-response = Y1 W 7
Concrete settings (structure) Class: CEO & @ =
Reinforcement drawing setting Coordinate syste Name Check capacity-res...
4 System lengths and buckling groups Extreme 1D: Glob Selection
Setting per member Selection: All u
W3 Results tools 2D Type of selection .
= & Reinforcement design Filter No -
Design defaults Results in secti... Al -
2 i 1D members Result case
¥ Internal forces Typeofload  Classes -
[% Slenderness Class a0 .
T Reinforcement design
X, 2D members Rib
f] Reinforcement input-edit Extreme 1D
© B Reinforcement check (ULS+SLS) ‘ ' Extreme 1D Global -
2 71 1D members Y Values uc -
ey ) _J
TF Internal forces f‘“{“ﬁ,ﬁn Output setti...
[% Slenderness o Detailed .
E2 Stiffnesses =
T Capacity-respense (ULS) Y Drawing Set...
4+ Capacity-diagram (ULS) “ci 8 3 t Errors, wamni....
mit Shear + Torsion (ULS) - o - Run using Mede...
_F stress limitation (5L5) @ A L1 22 255 o4 | 09
B Crack width (SLS) G + 3 x Actions
= Deflection (SLS) Refrech e
&, Detailing provision DA &G o LHEN = ® New combination from Comb... ~ >>>
8 2D members - Crack width (SLS) Command line - 1 x
: Section Check e
Section Check - resuks T T .
G emmmmmosossoae] s wex Ao RETE s S RESE T S 8| v s
[Command > Preview EESS
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31.7. Reinforcement Check (ULS + SLS) - Capacity — diagram (ULS)

Main - Concrete - Reinforcement Check (ULS + SLS) - 1D member - Capacity — diagram
(ULS)

Properties - 0 x

Check capacity-inte
~diagram_ Check capacity-interactic = \f v; 7
Values: UC
Linear calculation & ¢ x
Class: GEO Mame Check capacity-int...
Exreme 10 ot Selection
Selecti’_uE:1 All T?,rpe of selection All -
Filter No -
Results in secti... All -
Result case
Type of load Classes -
Class GEOQ -
Rib
Extreme 1D
Extreme 10 Global -
L Values uc -
“7 Output setti...
" Detailed .
L Drawing Set...

k1

:Q" 3 3 ¢ Errors, wami...

Run using Mode...

|2 ka1 %255+ 08 B 59 Y

1port preview v I X Actions
H ﬁ ﬁ [ | Defautt |¢| |:| |_| M 1] Refresh EE S
Mew combination from Comb... ==>
ymmand line * I x .
Section Check >2>
pemEEmmwsESFESEE S nexX AT o BHEEENEERE S EY S 5| ke eus

Command > Preview B

Me tnv evtoAr] Output - Detailed £xw Tnv €1mIAOY HEOCW Tou “Preview” va dw TO didypauua
aAAnAeTidpaong (Interaction diagram).

Repaort preview x

| # & & | Defaut SHHED R ®

3D interaction diagram - Vertical section N-M.

-4000

=
=
=

nl

|
T
=]

=300

I 2
1. o
it Mres [kNm] |
i
bl |
E
v
< >

Tasks m ]:| Page width
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31.8. Reinforcement Check (ULS + SLS) - Shear + Torsion (ULS)

Main - Concrete - Reinforcement Check (ULS + SLS) - 1D member - Shear + Torsion
(ULS)

Properties + 0 X
Check shear+torsion (UL ~ Y vy‘ 7
& x
MName Check shear+torsio...
Selection
Type of selection All -
Filter Mo -

Results in secti... Al -
Result case

Type of load Classes -

Class GEO -
Rib
Extreme 1D
Extreme 1D Global -
Values Ve -
Output setti...
Detailed -
Drawing Set...

Errors, warni...

Run using Mode...

LQ @ 3 t Actions

10 50 5 8 e =
Mew combination from Comb...  >>>
mmand line - 0 x h
. Section Check 22>
lemmompesgss=Emg A soxX|Are | RErE<SEEZEY S 15| toe s
ommand > Preview 2>
J Plane XY | Zoom all selection Result lock : off | Snap mode | Fitter off | Current UCS |gj

31.9. Reinforcement Check (ULS + SLS) - Stress Limitation (SLS)

Main - Concrete - Reinforcement Check (ULS + SLS) - 1D member - Stress Limitation
(SLS)

Properties * B x
Check Stress limitation (1~ Y@ v; 7
&&=
MName Check Stress limitat...
Selection
Type of selection All -
Filter Ne -
Results in secti... All -
Result case
Type of load Classes -
o s :
Rib
Extreme 1D
Extreme 10 Global -
Values uc -
Qutput setti...
Cutput Detailed -
Drawing Set...

Errors, warni...

Run using Mode...

Actions
00 25 1 8 e

New combination from Comb..,  ==>
immand line * I x h

Section Check bt
L EmEEMBPRSIIEIEE A\ Ne X A% o RE B SRE 2B S 15| e e
Zommand > Preview e
J Plane XY Ready Result lock: off | Snap mode | Fitter off | Cument UCS ‘gd
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Stress limitation in concrete

85

'E hﬂfk tj‘p& Lﬂﬂd NEd MEd} MEdI }"‘l I'l G'c o-c,ﬁm GJ{FL“M StEItI.IS
[kM] [kMm] [kMm] [mm] [mm] [MPa] [MPa] [-]

| 57.2(2) Char, Short | 2.23 103 -0 OFF

§7.2(3) Q.-P. Short | 2.23 103 -071 -013 025 -0.99% -135 0.074 OK

Stress limitation in non-prestressed reinforcement

Eheclc t}'p& Lﬂﬂd NEd MEd} MEdI }"‘l I'l 0’5 ﬁi,ﬁm GJGS,ﬁm Status
[kN] [kNm] [kNm] [mm] [mm] [MPa] [MPa] [-]

§7.2(5) Char. Short 223 103 -0.71 007 -0.2 487 400 0.012 OK

31.10. Reinforcement Check (ULS + SLS) - Deflections (SLS)

Main = Concrete - Reinforcement Check (ULS + SLS) = 1D member - Deflections (SLS)

Ch’é_qlﬂ(’deﬂect'
Values: UC
Linear calculatio
Class: SLS

Properties - 0 X
Check deflection (1) LAY YA
Sl
MName Check deflection
Selection

Type of selection All -

Filter No -
Results in secti... All -
Result case
Type of load Classes -
Class SLS -
Rib
Extreme 1D
Extreme 1D Global -
Values uc -
Output setti...
Detailed -
Drawing Set...

Errors, wami...

Run using Mode...

ZQ_‘ 8 3 ¢ Actions
(9[22 |12 220 25 | 2 0B B89 |5 Refresh
New combination frem Comb..,  ==>
mmand line v 0 x Section Check -
Jemmmmmnsg55 S8 W wexX AarTwo EEIERNREDEY S E Tajeresum
_ommand = Preview EEES
Check of additional and total deflections
Type of L Bois Bagaim UG Biw Bpoom UG uc| Limit Status
deflection [m] [mm] [mm] [-] [mm] [mm] [-] [
u, 3.88 Q T.76 [} [} 15.5 0 [} 1 0K
U 593 -1.59 -12 | 013 232 | 2390 01 .13 1 0K
List of errors/warnings/notes: MO
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31.11. Results

31.11.1. Beams
Main > Results > Beams = Internal forces on beam strip (V)

Tree

Tg Main |48 Results %

VT Displacement of nodes
{p Deformed Structure
£ 3D displacement
£ 3D stress
A Supports
) == Beams
#F Internal forces on beam
b Deformations on beam
= Relative deformation
B, | Member Stress
L Shear stress
75 Connection input
35 Connection Forces
™ Dynamics
£ 2D Members
2 Tools (2D results)
== Storeys
2 20/1D upgrade
[ Bill of material
= Calculation protocol

000

| 500

1000 _

.

b

|1 [ e 1 | 55| 02 |

Command line

Y s P

[Command >

31.11.2. 2D results
Main - Results - Tools 2D results - Integration strip (Strip foundation)

Tree -

Tg Main |-H Results X

V¥ Displacement of nodes
¥ Deformed Structure
£ 3D displacement
ﬂ 3D stress
& Supports
E = Beams
FF Internal forces on beam
F¥ Deformations on beam
= Relative deformation
Bhi Member Stress
T Shear stress
75 Connection input
35 Connection Forces
™ Dynamics
= & 2D Members
3 Displacement of nodes
{38 Member 2D - Intemal Forces
{8 Member 2D- Stresses
= & Tools (2D results)
45 Section on 2D member
<D Integration strip

ER fveraninn strin

-

31.11.3. Member design
Main - Concrete - 2D member - Member design - Member design ULS

Properties - Use scale isolines

31.11.4. Reinforcement design
Main = Concrete - Reinforcement design - 2D members - Reinforcement design (ULS)

Official Partner of SCIA in Cyprus
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Properties - 1 x
Internal forces on member (1) = \@ Vo #
o & =
Name Internal forces on m...
Selection Current -
Type of loads Class -
Class GEO .
Filter -
Rib / Integration strip
Prefab slab beam
Values My -
System Principal >
Text output Text -
Extreme Member -
Drawing setup 1D
Section All -
Actions
Refresh >a»
Detailed >
Table results >a»
Preview >
Properties - B X
Line suppert on beam (1) - BV 7
o & =
Name 5|
Type Foundation strip >
Subsail Sub e
Width b [m] 0250
Height h [m] 0.500
Stiffness X [MN/m*»2]  7.5000e+

Stiffness ¥ [MMN/m”*2] 1.50
Stiffness Z [MM/m”*2] +00
Stiffness Rx [MNm/m/r... 7.8123e-02
Member B103
Geometry
System LCS
Extent full
Ceord. definition Rela
Position x1 0.000
Position x2 1.000
Origin From start
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31.11.5. Section Checks — results
Main = Concrete = Section checks — results = Section check

H evtoAn] «Section checks — results» trepIAauBdavel Tov KaBopIoPo Kal Tov €AeyX0 Twv PARdwY

OTTAICOU TTOU 0QOoPA CEICHUIKA @ACHATA CUPQWVA PE Ta TTPOTUTTA Tou EupwKkwdika 2.

Actions

>
Section Check B
Table results P
Preview b

Me Tnv evioAj «Section check» o xpAoTng emAéyel éva TTedINOOOKS (rips) TNG €TMAOYAG Tou,
TTOTWVTAG TOV KOUPBO Kai gupaviletal To o KATw TTapdbupo. MTTopei kaveic va TTapatnproel oTi

OAol o1 €AeyxOl €ival ATTOOEKTOI APOU EUTTITITOUV EVTOG TWV ETTITPETTOUEVWIV OPIWV.

Home

= - - H x Check
L kd L S D = gme fe |E| Name Value |
—— Longitudinal renforcement Stmups - Appication = Interal forces (check)
s 0 e el < R kigrin e 076 o . N':M — Capacity-response (ULS) 001
- o . .
I Capacity-diagram (ULS) 001
Section SC1 Rectangle (500; 250) i
T = Shear+Torsion (ULS) 000
ing 1 -5
g1t =asim Stress limitation (SLS) 0.01
—om Crack width (SLS) 000
Reitorcement layout | Renfrcemen (ree) — Deflection (SLS) 0.04
Longitudinal = 8 - o | 22 228 e 076
[ ili isi 0.76
S R - g=m, m—— Detailing provisions
: * Extreme |
12 ] |
3 1% 8 L o AW7100 mom =2 | MName Value <
Shear “|= i v 0.76
DU — ;';:,;‘;' 2% | e | oeutiog |F - ey o 076 % H LC11 (L0 —)
Overall check status:
S 0.76 &

31.11.6. Engineering Report for steel results (BAéTre KepdAaio 33)
31.11.7. Engineering Report for concrete results (BAétre KegpdaAaio 33)
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32.TENIKH KOITOZTPQ2H ME KPY®OAOKOY

H BepeAiwon Pe YeVIKA KOITOOTPWON £QAPPOleTal KUpiwg OTav To £0a@Oog Oev gival TTOAU
avOekTIKO - a0TABEG £00@og. H AsiToupyia TNG KOITOOTPWONG WOIALEI JE TN AsITOUpyia piag
oXAapag TTESIAODOKWV.

21N YEVIKA KOITOOTPWON Ol I0XUPOTEPEG TAOEIG TTOU dNUIOUPYOUVTAI Eival OTAV TTEPIOXT TWV
UTTOOTUAWUATWY Kal Ol a0BeVECTEPES TAOEIG OTIG EVOIAUEDTES TTEPIOXES. OTav UuTTdp)XOUV BOKOI
evioxuong, TOTE Ol TAOEIG OTO £DAPOG £XOUV PIKPOTEPN ATTOKAION METAEU TWV TTEPIOXWV TWV
UTTOOTUAWMATWY Kal TWV EVOIANECWY TTEPIOXWV TNG KOITOOTPWONG. Av 0 XproTng emmOupEi
BEATIOTN oUVdEDN/ £€vwon TNG YEVIKAG KOITOOTPWONG, UTTOPEI va TOTTOBETACEI KPUPODOKOUG.

32.1. 2D Members = Plates

Main - Structure - 2D Members - Plates - Plate (Concrete)

B 20 member X
T :
Element type Standard - I
Element behaviour Standard FEM ]
) Type plate (30) -
'b/ Eeaad :70- Shape Flat -|
— T Material C30/37 = i
[ T T T FEM model Isotropic - ]
ez // // FEM nonlinear model none - t
_i_ - Thickness type constant - 0
Thickness [rmm] 450 0
Member system-plane at Top - i
z Eccentricity z [mm] 0 0
J LCS type Standard - i
- Swap orientation no ]
* ! LCS angle [deg] 0.00 "
Layer Foundation - = ]
3D Wind
Structural model
Nodes
N2037 abso v
Actions
Table edit geometry
Table edit structural shape S
Cancel
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270 TTapOV POVTEAO yia TNV TOTTOBETNON KPUPODOKWY XPnOoIuoTToinenkav rips kai ox1 beams,
TTapOAa auTd gival oTn Kpion Tou KABe Mnxavikou n TAKTIKA TTou Ba akoAouBnBki.

32.2. Support

Remove supports
Main - Structure - Model data - Support > Surface (el. Foundation)

TE Main |- Structure 8 Surface support on surface *
552
i7i 10 Members eme -
Type Individual
& 5 2D Members
Q Plates 2D member 54
=1 wall
€ Shells

4% 2D member components
#F Load panels
I'% Advanced Input
= [P Model data
B Z= Support
2 in node
= point on beam
Z= line on beam

& line on 20 member &

=# surface (el.foundatior
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32.3. Property Modifiers 2D

Main - Structure - Model data - Property Modifiers 2D (0.5)
For 2D members below ground (0<) change “Mass factor” to 0*.
Stiffness factor = 0.5

- Property modifiers 20 < B | Stiffness factors 2D = e
[ sifinessfoctors [} % o mE -d |-
Selfweight factor 1.000 I_ 1Ak e@E v & F-d A -1V
Mass factor 0.000 SF2D1 Name SF2D1
Description
Type Standard
Correction factor for D11 0.500
Correction factor for D12 0.500
Correction factor for D22 0.500
Correction factor for D33 0.500
Correction factor for D44 0.500
Correction factor for D35 0.500
Correction factor for d11 0.500
Correction factor for d12 0.500
Correction factor for d22 0.500
Correction factor for d33 0.500
Cancel
* «Mass factor» has to be zero (0) because
foundations and basements have no movement
because according to codes they are non-sway
E
members. f
New Insert Edit oK

32.4. Reinforcement design

Main - Concrete - Reinforcement design - 1D member - Reinforcement design

Xwpi¢ va oTTAIoOTEl N KPUPODOKOG R/KAl N YEVIKH KOITOOTPWOT), EUPAVICETAI O ATTAITOUPEVOG
BewpnTIKOG OTTAICUOG.

32.5. Reinforcement 2D
Main - Concrete - Reinforcement input & edit > 1D members - Reinforcement 2D

AQOU €TTIAEXOEI N YEVIKA KOITOOTPWON €UPAVICETAI QUTOUATO PIVUPA TOU TTPOYPANKATOG, av O
XPNOoTNG €BUEl va oTTAIOTEI OAOKANPO TO PEAOG TTOU £Xel €TTIAEXBEI. AQOoU oTTAIOTEI auTduaTa, O
XPNoTNG £xel TNV duvatdtnTa va aAAAgel Toug OTTAIoOUG.

SC1A Engineer 18,1,1047

reinforcement with non-zero basic-distance were found.
Do you want to generate 2D reinforcement on the whole
member automatically?

b o Member Data on 2D Member specifying orthogonal type of
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32.6. Reinforcement 2D
Main - Concrete - Reinforcement input & edit 1D members - New Reinforcement

O xpAoTNG €TMIAEYEI TOV KPUPODOKO TNG YEVIKING KOITOOTPWONG Kail ETTIAEYEl onueia atrd kéupo o€
KOMBO yia Tn dnuioupyia véou oTTAICoU. AKkoAoUBwG, eugavifovTal Ta akdAouba Bripara.

I 1] It TR B ST TTETT TR AP T PO R — T 19501 |

{ &7 Longitudinal reinforcerment x |
Aok v & W |
§

LReinf X

Description  Long. re...

Stirrup na..  Stirrupi

| Mumbero.. 4

J Area [mm.. 1433

{ Type of be.. beamsa.. j===========|| |=========== :

T T

Mew Ingert I EI:I'rtI Delete QK
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Longitudinal reinforcement

Type of beam

| beams and ribs

x
Filter All -
L1-51E1
L2-51E3
L3-51E4
Delete Delete all
Marme L4-51E2 L]
Position num... &
Diameter [mm] 12
MNumber of b... 1
Area [mm*~2] 113
Layer type Mo corner -
Cover type Surfaceto: -
Cover [mm] 0.0
Stirrup name 51 -
Edge index 2 -
Detailing no
Color _ ]

Analysis model

Automatic design

Reinforcement layers area

Selected layers
All layers

113 mm* 2

1433 mm* g

Stirrups

Picture properties
|:|Draw dimensions

Longitunidal reinforcement Mew reinforcement parameters
Mew layer Mumber of bars 2
Add bars to corners Diameter [mm)] 8
Stirrup name 21
Ears positions AT TLE =

| Edit stirrups

Collision of bars

Collision

Eetween existing bars
@Mo\re layer

Texts scale 0.5 =
Redraw
Ok Cancel
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Stirrup shape

- |

Delete Delete all
Marne 51
Diameter [mm] 10
Color [ |
Mumber of vert... 4
Closed

Shear in joint no

g-----—-—-----——-+ @Pp------- o
1
9 ' I 3
' I
' I
i i T i B =
10 11 1 2
Stirrup User defined points
Mew stirrup ltem-edge index  Type Rela Abso [mm]  From
Automatic
Diameter
] mm
< >
Add Delete Delete all

Analysis model  Structural model

Shear calculation

Mumber of cuts 2
Diameter of mandre dss
Picture properties

Draw intersection points
Drraw corners points

Texts & Points scale | 0.5 =

[ ] Draw dimensions

Redraw

Cancel
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Longitunidal reinforcement
Mew layer

Add bars to corners

BEars positions

Collision of bars

Collision

Member B104, cut position 0.000 m ( 0.000)

-
3
| 7 |
(70 O o))
D L | 2
O Q Q/
L - 2
1
Mew reinforcement parametars Type of beam
Diarmeter [rmm] 3
Stirrup name 51 SULEES

Edge index . Edit stirrups
Edit cover

Save to template

bt
Filter All v
L1-51E7
L2-51E9
L3-51E10
Delete Drelete all
Name L4-51E8 ~
Position num... 3
Material B500C - ..
Diameter [mm] 12
Mumber of b... 1
Area [mm~2] 113
Layer type No corner ~
Cover type Surfaceto:
Cover [mm] 0.0
Stirup name 51 -
Edge index 2 -
Detailing no ]

Analysis model Automatic design

Reinforcement layers area

Selected layers mm" 2
1433 mm" 2
Ficture properties

[ praw dimensions
Texts scale 0.5

All layers

Ak

Redraw

Cancel
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o

Reinforcement parameters

Do you want to use parameters of reinforcement (diamater of long.reinforcement, stirrup and concrete cover}

from the Concrete member data

D from the Concrete setup [Design default)

@ from the defined template

_mT s
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Av 0 XprioTng €TMOUEI va TPOTTOTTOINCEI TOV OTTAIOUO, PTTOPE va €TTIAEEEI TOV OTTAIOUO TNG
YEVIKNG KOITOOTPWONG /KAl TWV KPUPODdOKWYV Kal atrd Ta “Properties” va aAAdgel Tn SIGUETPO
TWV PARdWYV, TNV ETTIKAAUWN KATT.

B Reinforcement 20 X
w
2D member 54
Reinforcement
Type Bars -
Material B 500C -
Surface Upper -
Mumber of directions 2 -
Direction closest to surface 1 -
Angle of first direction [deg] 0.00
4 - !
9 Diameter (dI) [mm] 12
Concrete cover (cl,cu) [mm] 30
= L4 \?r Bar distance (sl) [mm] 150
! Offset [mm] ]
lils—ll mdl Reinf. area [mm*2/m] 754
2
Diameter (dl) [mm] 12
Concrete cover (cl,cu) [mm] 42
Bar distance (s} [mm)] 150
Offset [mm] 0
Reinf. area [mm*2/m] 754
Total weight [kg] 4804
Geometry
Geometry defined by Polygon
Actions
Load frem member data R
Load from advanced setup R
Load from setup 2o
Table edit geometry B
Cancel

To id10 cupBaivel Kal JE TOUG CUVOETAPES TWV KPUPODOOKWV. ETTIAEETE TOUG OUVOETAPES Kal OTTO TA
“Properties”, utrdpxel mmAoyr] yia aAAayr atréotaocng METAEU Toug, TN SIGUETPO TWV PARdWYV

KATT.

B Stirrups layer > |
Name SL A
Type of zone stirrups
Detailing no
Position number 1
Material B 500C -
Diameter [mm] 10
Stirrups covers [mm)] 30.0
Calculation of cuts number Automatic -
Type stirrup single -
Stirrups distances [m] 0.100
Real distance [m] 0.099
Diameter of mandrel dm =x*ds(s), x = 4

Anchorage

Torsion type D -
Anchorage L [mm)] 100

Keep formwork | yes

Geometry

Test of overlapping stirrups | yes '
Whole length beam/span | yes

Member B92

Position x1 0.000

Position x2 1.000

Coord. definition Rela -
Qrigin From start -
Description positions v

Actions

Edit stirrup shape B

Edit covers s

Edit stirrups distances 233

Cancel
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ENGINEERING REPORT

32.7. Engineering report
Main - Engineering report

Méow Tou Engineering Report eicdyovtal OAa Ta OeOOUEVA TTOU  Tree > B
OXETICOVTAI PE TN PEAETN, ETTEGNYOUVTAI O AETITOUEPEIEG TNG MEAETNG [T Main

TTOU KupdivovTal atro TTpocdIopIoHO TWV OEQOUEVWYV TNG MEAETNG OTA |

oTaTIKG atroTeEAEoPATa TNG avAAuong, €loayovtal OAol o1 €Aeyxol 1% Load Cases

OXEOIOOMOU TOU KTnpiou aAAG Kal Ta oxEdIa PEAETNG TTOU UTTOPEI ¥ Load Groups
, 5 s s I e s + = R

€UKOAQ TOOO 0 PHEAETNTAG GO0 KAl N OPAdA ATTOTTEPATWONG TOU £pYOU I Combinations

i B Result classes
va Ta avTIANQOEi. 153 Result classe

= % Dynamics
@ Masses
EmmAéov, eUKOAQ pTTOpOUV va opadoTrolouvTal OedopEva TNG J+* Mass groups
, , , . , 4 - -
MEAETNG Kal va €I0AyovTal EIKOVEG TTOU AVTIOTOIXOUV OTa OdOoEVA 1}:‘ |C°I”t‘_b'”at'°”h°f mass gre
Ve = alculation, mes
auTa. Check structure data
25 Connect members/node
Me tnVv evtoAr] “Engineering Report” avoiyel TapdBupo aTo OTT0i0 ¥ Mesh setup
il 7 z 4 Er &
uE TNV evioAr] “New”, JETaQEPETaI OTO report yia av To [y
. BY Local mesh refinement
ETTECEPYAOTOUE. & Mesh generation

Calculation
E=] Hidden calculation
=28 Autodesign
|-F Steel
[F}t| Integrated Design Forms
T Concrete

GED Geotechnics
e Y T 2 T2

I Engineering report I
k£ Drawing Tools
@ Libraries

}E’ Tools
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Tree v B ox
Tz Main

= L& Load cases, Combinations | &
19 Load Cases
J#* Load Groups
[ Combinations
18] Result classes
= % Dynamics
@ Masses
R"‘ Mass groups Report Application
¥ Combination of mass gr
(=] Calculation, mesh
Check structure data
2gb Connect members/node|
[#* Mesh setup
##* Solver setup
B} Local mesh refinement
Mesh generation
ER Calculation
A1 Hidden calculation
ﬁﬁi’ Autodesign
B steel
h“E Integrated Design Forms
T Concrete
BES Geotechnics
" Compaosite
[Z Engineering report
&€ Drawing Tools
o oo

Properties

Project data (1)

Home
X @ 5 B!
MNew Delete Copy Open Regenerate
Report Application , , ,
- AmTAG  KAKK  yia va  avoifel 1o
Report_1 ]‘\ TTapdBupo Tou report Kal va TO
€TMECEPYAOTOUE.
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Main - Engineering report - Insert

Report_3 [CFS STEEL STRUCTURE TUTORIAL 2019 v17.1.e53] - Engineering report

(Il
£l

1]

{11l

:bd : 4 Undo ~ = = = F == E \% =) ] Y It

Paste Reportf | Insert Regenerate
- properti outdated

Clipboard Undo Document item Regenerate Edit pictures Edit external pictures Tables External files

v I X Available items v o x A  Properties v 1 x

$eTHEES e e

Language English (Unitec ~

First page number 1

- Special items I a First chapter nu... 1

SCIA Design Forms (standalone] Mumbering of ch... Structured -
Inbox Hide empty items

S left / right ...
[ ] ep et/ i

- Solver and Mesh
- Storey
- Structure
Load
Mass
Damping
Construction stages
- Results

- Special
- Results v17 Request State P

Tasks v 1 x

- Steel
- Aluminium
Custom check
Pipeline
Timber
Concrete
- Concrete data
- Concrete Advanced
- Steel concrete bridge
- Geotechnics
Compasite Column ®
Composite

>
www.scia.net  Page -] [ Page width

<

270 APIOTEPA TOU TTOPOBUPOU EPPAVICOVTAI OAEG OI ETTIAOYEG TTOU TTAPEXOVTAI ATTO TO TTPOYPANHA
oUTWG WOTE va eloayxBouv o1 Bewpeital atrd Tov Mnxaviké atrapaitnTo Kal cnuavTiko yia To report.
Mo k&tw @aivovtal KATTOIEG ATTO TIG ETTIAOYEG KAl TTWG XPNOIMOTTOIOUVTA.

Official Partner of SCIA in Cyprus

r"o

ENE WIERR 1S ORI ALE Email: info@masesoft.com N

Franklin Roosevelt 193, 3045, Limassol, Cyprus “ -
M AS E S Tel: +357 25251718, Mob: +357 97614727 #&‘ S IA
- c

~_ ANEMETSCHEK COMPANY


mailto:info@masesoft.com

Special items - Head and Footer
—> Table of Contents
- Page Break
- Chapter - Properties - General

Libraries ->Material
- Cross section
- Subsoils

Official Partner of SCIA in Cyprus

Available items b

F e 2K iEm

100

=) Special items

- Page break

- Page format

- Header / Footer
- Chapter

- Table of contents

- Watermark:

- Style

- Formatted text

- Result picture generator
[+~ External items

[#]- SICIA Design Forms (standalone]
[ Inbox

- Project

[=- Libraries

- Setup manager

- Layers

- Cross-sections

- Materials

- Subsoils

- Pad foundations

- Monlinear functions
- LS

- Seismic spectrums

oampers
- Concrete, reinforcement

- ShearConnectors

- Composite shear connectors

r"o
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Regenerate”, kal e Tn Xpron Tou TTpoypduuaTog Scia Engineer, 8e&i KAIK epg@aviceTal

Me Tnv €vtoAn “Live Picture in scale into Engineering report”, TTpooTiBeTal n €IKGVa TOU POVTEAOU

oto “Engineering report”.

l'%

+3 CCI:"z
Regenerate =
outdated -
+2.500
B 5ot viow pararwter: far il
+0 C‘:’:Lo "8 curarinag eting
B Pt prasion tanle
M ratie bo Engnesing repect
Wew
TR Copyadd dea Wos
I: Tl Move 530 aws w03

R Dekte
X Priwe mzwd
Pl &) o b= 225 1. | 30 90 10 68

Propaties - 0 x

Wind dea {1] -WyY /s
& @ »

Name I\‘.DZ

Panel P2

Type O]

Swap cuter surlace )

¥ ER Pk picare
B Acurerag
w Se piw

@ comr pieture ta chptioand

TP

I.

1 Live pkiues i acale inks Engineening report
L)

Lair LAl iad Al

oesewid dne s :$ Wired reodel i view rani pulations

% s VM RAKNRKREMNAY S N9 soanedpaonicaup l'

Command » |T? cosrdnaeiires ]
] e 3 e N e e M K e Y o i e e N Sy T VL e Al Lia | reyeepegy A TV

Picture in scale - Insert objects to Engineering report Inbox

Insert Insert Insert Close One af | Two at Fit to page 1 =
& Close & Close pagel | page width W) Save ¥
PTEEead report into inbox Ziraan ze Predefined properties

|Caption Analysis model / Main reinforcement / Stirrups
Picture size definition Two per page
Automatic scale to fit size
Scale 1t T4.1226798493247
Stretch mode Dark lines

: Rendering Standard
Antialiasing quality MNone
Rotation MNeone
Result information Inside picture
Export to PDF as 3D
Position One below another
Image raster

Load units in regen. (related to objects created in picture editor only)
Load activity in regen.

Draw inactive members as is in the window

VR
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H Tufqua Final EBVLKOG KQVOVIOHOG:
SCIAENGINEER IUVTAKTIS Michafis Antoniou EEBVLKO Rapaptnua Cypriot CYS-EN NA
Huspounvia 12.11. 2018 Owvopa abelag
MeAétn  Job N54 - Steel parking ApiBpcg abeiag yprong
2. 3D Views

2.1. 3D Structure with Dimensions

+5.000 .

FL2
+2500

FU
+0.000 .

32.8. Nodes, Member, 2D member

Main - Engineering report - Structure

MNa va evraxBouv Ta XapakTnPIoTIKA TwV JEAWV, KOUBwV K.ATT. (Nodes, Member, 2D member

etc) oto “Engineering report”, emAEyoupe TNV evioAr] “Structure” - Nodes
- Member
- 2D Member
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32.9. Loads

Main - "Engineering report” - “Sets” trpoBéTovTal Ta “Load Cases” oT1o engineering report.
MNa va epgavidetal eikdva Twv “Load Cases”, Trnyaivoupe oto Trpdypappa “Main - Load”.

ATTO evioAn “Regenerate”, kai e Tn Xpron Tou TpoypdupaTtog Scia Engineer, 8e€i KAIK epgavideTal
TO MO K&TW. Me TNV €vtoAn “Live Picture in scale into Engineering report”, TrpooTiBeTal n eIkéva

Tou povtéAou oTo “Engineering report”.
SCIAENGINEER 7. o s | Camiceaa

Juvuzeing

Hopopmve  14.01.2019 Ovopas alaus Univnity of Cypoua

MsAEty  STEELSTRUCTURE Ay cfaus pideng 553953

4.8. Enipaveiako popTio

Ovopa |Avon [Tinog m‘l’rﬁ’l 2D péhoc |PopraTicd wardoToon | Edornua | Ton
m
9 g Ponoen -300fk2 k2 - Deac oS Moo
E:O 4 Poween -200FB2 L3 - Uve = MApoc
EM i oL -0.50 L2 - Deac hos Mo
15 E E:ra.n -0.50 L2 - Dead .S MAoC
B _F VoL -0.50 .CA - Uve Rooé S e |
17 E oL -0.50 .C1 - Uve Rood 1a Ao
4.,9.LC2/ dead
+5.000
A2
«2500
18]
+0.000
-~
- -~
& —
4.10.LC4 / Live Roof
v
s5000, I
+2.500,
+0.000
-
-
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32.10. Results

104

MNa va mpooTeBouyv Ta atroTeAéCUaTa Tou PovTéAoU aTTd To TTpdypauua SCIA Engineer,

akoAouBouvTal Ta TTAPaKATW BripaTa.

Main - Engineering Report - Report Template - System templates - 1D
Internal forces

Me tnv emAoyn “1D Internal forces”, TrapoucidfovTtal oI QOPTIOEIS (AOVIKEG,
POTTEG) TNG KATOOKEUNG.

2TIG TTI0 KAVW €IKOVEG AVOAUOVTAI TA AEOVIKA QOPTIA TNG KATAOKEUN, Ol POTTEG
oToV X — Agova, POTTEG OTOV Y- Agova, POTTEG OTOV Z- Agova.

B Report templates

[=- System templates

- 0D Reactions

-+ 10 Deformations

-+ 1D Internal forces

- 2D Displacements

- 2D Internal forces

- 20 Required reinforcement
- 2D Scheme of reinforcemer
- Analysis model description
- Drawing example

- EC-EM Values from nationa
- EC-EN Steel check

- EC-EM Timber check

- Eigen frequencies

- |IBC - Design Criteria

- IBC - Steel check (A5D)

- |BC - Steel check (LRFD)

- Load definition

- Stability

- _CSY
- _DEU
- _RUS

SCIAENGINEER ==

STEELSTRUCTURE

MeAéty

5.8. Internal forces on member; My

+5.000

+0.000
o
-y S & ~
L s =
5.10.Displ t of nodes; Ux, Uy
P2 L
>
+5.000 ~z
A e
v,
£ }
FL2 5 4
9
00 e <
EX
+0.000

Official Partner of SCIA in Cyprus

Franklin Roosevelt 193, 3045, Limassol, Cyprus )
Tel: +357 25251718, Mob: +357 97614727
Email: info@masesoft.com \Qg‘

@MASES

S

SCIA

ANEMETSCHEK COMPANY


mailto:info@masesoft.com

105

SCIAENGINEER . e
Juiaeing Nechdin Anceco oS AU | s Cypmot CYS-EN NA
Haapomas 12,11 2013 Orvopas @Saus MA Syl
MeAsty  Job N54 - Steel parking e 551757
5.4.3D displacement; u_z RS
Values: us —_
Uinear caloddaton E
Class: RC1 a2 —
Seleczon: Al 3
Locason: In nodes avg. on macro, oo
System: LCS mesh dlement 40
+5.000 &7 20
au
L0
A2 =
: 2 )
+2500 . oY)
FLY
+0.000 __ »
< o
> &
- o
L > ~
5.5. 2D peroTomon
rpq.ummnh.m
Eammagia: RCL
Ermhor: Thia
TonoBomia: Fo soiSos;, owoiop.. I0amua; EoSokes
Results on 10 maember:
Bepdmome 10 EoSoksd
Owvopa | dx  |Iwa |MopinTaeon | ws I [T s g [H Wi
Im] [mm] [[mm] |[mm] [{mr2d] ([ mead] || mzd] | mm]
: O 0E IS SenErl -0L.1 -0L.1 -5 O -0.3 [uln] 0.5
EE [ 5T JEEITMIC K E -] 1I20| -5 03| -Fan -27A| S04
Reswilts on 20 e e
Bepomome 20 FoBokss
Owopa | Mifypa |Bfon |[MopinTeon | w+ | uows | ms s g s |U total+
Im] [mm] [(mm] [(mm] |[mr2d] |[med] ((med | (mm]
- - - I hotal-
[mm] |[mm] [ [ |
| FiouiBos: 1 QL0000 JEE 1 SMIC -4 12 -13 -0.F -0.1 -0.5 16
Q000 -39 12 -13 16
2500
| FiouiBos: & SASOEEISMIC K3 349 12 -1.4 -0.F {uin] oA 15
Q000 19 12 -1.4 15
2500
| FioquiBoa: JOST | O A0S SEISMIC X2 -3 2 12 -12 ol 15 an 16
1241 -4 12 -12 1=
2500
| FouiBo: 396 | S 25 EEISMIC X3 T 12 -12 ol LT an 15
1241 40 1= -12 17
2500
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5.6.3D stress; o_x (1D/2D)
Values: o« (1D/20)
Linear caloulation

JErL)

o
200
L
|
L0

g
20
|00
L)
0

ey

g

RE V8

=82

o (10/ 2D) [MPa]

i
i
|

4]
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SCIAENGINEER
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& Creporasts £opio
i Crepowosts gopic - 5
ETLT AT

& Crepowosts gopio -
ETETRT-JEL S
-l\.l' 3 |'r|;rx|r.|r .;rprlr-

.
R -l\.l'ri;m .;rprlr-
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[T- [ TR
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ARAL L3 EL mse

& ardiesiara
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L7 Toome 20

Fnbsiin deffrrrssdiorcu
ST Ty mopaalgsp e

|:-\.| b Tl crosopedd (LS

arin
s
s
arie

T

S Enbarralforons. o rarsbar; My

S IRLCCLH |l chack ULS; Cuerall drack
DA | okl chack: LS
Snusturalivint - caarall chack
.o el ¢ Sl dats

£ X 30 Fainforeermant: Oesigni (LAST: Aarea |+

el WA S N [y SR s ¥ 81
Haks 14, T s divu LAl
W :-1. TR & L T e A ilves gTe EESRE R

L

El

&

“

5

E

E

[

L

L

[

(L

i

[

IR EEEE AL AEHE Y RN N Y e Bu Y u a5 uEED

£ L 30 Feinforeermant: Oesigni (LLST A8 reg 2+ o
C. 4, 30 Faindforeermant: Oesigni (LAST: A8, rea 0- 2l
. 155 "
EMASES # SCiA

MepioooTEPES TTANPOYOPIEC GoOV aYopd To Engineering Report UTTOPEITE VA ETTIOKEPTEITE TOUG

MO KATW CUVOEOOUG.

e SCIA ENGINEER: ENGINEERING REPORT TEMPLATES

e Engineering Report - Teuyxoc¢ Y1TroAoyIiouwyv

e Engineering Report
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