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EIXArQrH

O AGyog yia TOV OTT0i0 TO OTTAIOPEVO OKUPODEUA ETTIKPATNOE TO ONUOPIAECTEPO DOMIKO UNIKO
1600 01N KUTTpo 600 Kal 0TO £GWTEPIKO €ival OTI CUVOUACE! TO TTAPAKATW TTAEOVEKTHHATA.

e Eivar oikovopik6. Ta UAIK& Tou (adpavr), vepd, TOIPEVTO) Egival @Bnva Kai
TTpounBgvuovTal eUKOAA. ETITTAéoV, KATd Kavova v aTTalTEITal cuvTripnon.

e Eival eutrAacTo kal guxpnoTto. To vwtd OKUPOdEPA PTTOPEI va TTPOCOPUOOTEI O€
OTTOIAONTTOTE POP®N CUAOTUTTOU KAl va KOAUWEI OXedOV OAEG TIC APXITEKTOVIKEG
ATTAITACEIG.

e [lpoo@EpeTal yia HOVOAIBIKEG KATOOKEUEG, Ol OTTOIEG AV TTOAAQTTAG OTATIKA AOPIOTES
EXOUV HEYAAQ TTEPIBWPIO AVTOXAGS KAl aOQPAAEING, IDINITEPO OE OEIOUIKEG OPATEIG.

QoT600, UTTAPXOUV KAl OPICHEVA PEIOVEKTAOTA TOU OTTAIOUEVOU OKUPODEUOTOG TA OTTOIO GUXVA
TTEPIOPICOUV TN XPrON TOu, OTTWG YIA TTAPAdEIYUA,

e ’'Exel TTOAU peydho idlo Bapog, yeyovog TTou dnuioupyei TTpoPARUATA KUPIWG O€
KATOOKEUEG ME JeyAAa avoiyuata (T1.X. YEQUPEG). Ta oykwdn douikd oToixeia (dokoi,
UTTOOTUAWMATA) TTOU aTTaITouvTal ouXva duoxepaivouv To TTpORANUa.

e To yeyovog OTI TTapaockeualetal eTTi TOTTOU augdvel Tov KivOuvo va TTapouciacTouv
KATAOKEUAOTIKA EAQTTWHATA.

o ¢ TEPITTTWOEIS BAABWYV OI ETTIOKEUEG gival 1IB1aiITEPA daTTAVNPES KAl OUCKOAEG OTNV
eQapuoyn.

e O1 BepUOPOVWTIKEG TOU IBIOTNTEG Eival TTEPIOPIOUEVES

O oxedIaoPOGS Kal 0 EAEYXOC TWV OTOIXEIWV ATTO OKUPOSEUQ ATTAITE ATTO TOV XPROTN VA KaBopioel
QPKETA pEyAAo apiBuod diapoépwy TapauéTpwy. To SCIA Engineer TrpokaBopilel OAeG auTEC TIG
TTAOPOAPETPOUG OTIG TTPOETTIAEYUEVECG TIUEG. AUTEC O TTPOKOBOPIOUEVES TIMEG MTTOPOUV VO
XpnoiuotroinBouv yia va AngBouv elAoya atroteAéopata. QoTd00, TIC TTEPICTOTEPEG POPES, O
XPNOTNG BEAEI va OpioEl CUYKEKPIUEVEG DIAPOPETIKEG TTAPAUETPOUG OE DIAPOPETIKA UEAN. [Na TNV
EKTEAEOT QUTAG TNG EPYOTIAG UTTOPOUV VA XPNOIKOTTOINBOUV TA OTOIXEID TWV PEAWV.

O oxedlaouoc agopd Kupiwg TNG OTTAION TWV OTOoIXEIWV (TTAAKAG, UTTOOTNAWUATA, SOKOI)
OAAG Kal TO pEyeBOG Kal TNV aTTéoTaon TwV OTTAICUWY (PaBOWV) Kal Twv CUVOETHPWY, Yia KGO
oToIxEiwv TTou avaAuetal. Ta atmoteAéopara autd, eival dIaBéoiya ypa@ikd aAAG kal o€ output
tables kai detailed reports. TéEAOG, oI TTAPAPETPOI YIA TO OXEDIACNO PTTOPOUV VA TPOTTOTTOINBoUV
Y10 OAOKANPO TO £PYO ) MEMOVWHEVES OTOIXEIWY OTO TTAQICIO TOU OKUPODEUATOG.
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To Bewpnmikd UTTOROBPO TTOU XPENOIYOTTOIEITAI YIO TO OXEOIOONO OTOIXEIWV aTTd
oKupddepa o€ KAuwn kai dIGtunon, Aaupaverar amd  TIC €O0WTEPIKEG OUVAUEIS O KAOE
TTETTEPACTHEVO OTOIXEIO YIA TOV TTPOCDIOPIOUO TWV ATTAITOEWV OXEDIAOUOU.

e Design defaults beams / columns
e General Setup
e Design of beams

B I C A e a1 o
Ag c : iy
h d
Ag r T
. = -
Pg = By |
(a) Doubly reinforced section. (b) Strain distribution. (c) Stress distribution. (d) Intemal forces.
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https://help.scia.net/18.1/en/index.htm#rb/concrete/design_of_beams.htm?Highlight=concrete%20Design%20beams

PROCESS FOR CALCULATION

1. New Project
File > New or Blank Project
2. Project data
Project data - Basic data - Material (Concrete)
Project data ot
Basic data | Functionality Actions Unit Set Protection
Data Material
Name: COMCRETE STRUCTURE TUTORIAL 207 Concrete ~
E Material C25/30 - ..
| Part: Final Reinforceme... B300C - ..
] Steel
| Description: Concrete structure design Material 3275~ .
| Mascnry Ol
i Buthor: MASES SOFTWARE Aluminium O
( Tirnber ] |
Date: 06. 03, 2019 Steel fibre con.. [ -
Code
Structure: Post processing Mational Code:
envinonment
- Be [
g General XyZ - "™ vi6 and older
Model: Mational annex:
= One - ¥ Cypriot CYS-ENNA - D
|
QK | | Cancel | ¥

TG TR TT =% TTTTT=T T Tl T T e T T
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2.1. Functionality

1" ZTAAN 2" ZTAAN

Climatic loads Dynamics
- Seismic spectral analysis

Dynamics Subsoil
- Pad foundation
- Soil Interaction

Stability Steel
-Steel connections

Structural model

Project data >

Basic data | Functionality | Actions  Unit Set  Protection

Property modifiers i Dynamics

Parametric input Modal & harmonic analysis

Climatic loads d Seismic spectral analysis o
Maobile loads Dynamic time-history analysis
Dynamics w Subsoil

Stability i Soil interaction ¥
Structural model W Steel

IFC properties Fire resistance checks

Prestressing Steel connections W
Bridge design Scaffelding

Slabs with void formers 70cF 2nd order analysis for LTE

Excel checks Girders with sinusoidal webs

CADS Composite add-on

|

== PO T AOC TT250 =T TITAFTTTATEET TP 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!

2€ TTEPITITWON TTou Oev gioTe BERaIOI TTWS va dNUIOUPYACETE TOUG CUVOUACHOUG oToug "Code

Combinations" emA&éETe "Automatic”.

Project data

Basic data Fundionality | Actions | Unit Set  Protection

Model factor: 1.30

Code Combinations

i Automatic -

Acceleration of gravity mis" 2
Wind Load
According to code =
Snow Load
According to code =

EC1/24.000m/z / O

Factor for concomitant components

EC 1 / Sk=1.00kN/m"2 Ce=1.00 Ct=1.00

0.30

L &

Cancel
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3. Kavvapog

Main - Line grid and storeys - 3D line grid
- Span Dr (X), Span Dr (Y) Dr(Z2) - OK

210 TTapdBupo evioAwv (command window) ypdwte 10 " 0 " yia va TOTTOBETOETE TO JOVTEAO
oToug agoveg 0,0,0 UCS - Enter

Tree
Tg Main |- Line grid and storeys X
B} 2D Line grid
@ 30 Line grid
) Storeys

- 0 =

3D Line grid

Input data | Drawing setup

QY

A

Diir X [m]
Type Span ~

Name X[m] dx[m] Rep SL
A

1 no -
2 B 1 no -
3 ¢ 3370 2870 1 no -
4 D 6670 2300 1 no -
5 [E 11620 4950 1 no -
* 0.000 0000 O S

| Generate name automatically

Mame Grid1 Type Cartesian

Diir ¥ [m]
Type Span ~

Mame Y [m]

1 1 0.000 no -
2 2 3.880 3.880 1 no -
3 3 5230 135 1 no -
4 4 7480 22% 1 no -
5 5 8360 0880 1 no -
6 [6  ]11.0s0 2700 1 no -
= 0.000 0000 O -
| Generate name automatically
Rotation 0.00

)
=]
=
=~
>
b\ N
CO11ANY
[ g |
Qq @ =
Dir Z [m]
Type Span ~
Name Z[m] dz[m] Rep SL

1 [a Joono ne -
3600 1 no -
0000 0 =

uuuuu

| Generate name automatically

deg Refresh names

oK Cancel
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B 3D Line grid >

Cancel

Foo o

= TomoBétnon kavvapou oto X,Y,Z

=> la va Kpu@TEi TTPOCWPIVA 0 KAVVOROG : 5

Linegrid manager

Lirne grid Visible
|- 3DLinegrid [v
i
o Gridi |7

BonOrjuara yia 1o View Parameters, Units kai Member Properties uTropeite va akoAoubrioeTe 10
MO KATW CUVOECHO.

e https://www.youtube.com/watch?v=rUfvER8TOrM&index=10&Ilist=PLOOvOw2kaGg6Rqg
BwrQj7cx0kCskBg5FCW
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3.1.Import CAD files:

Main - Structure - Modelling / Drawings = Import DWG, DXF, VRML97.
Or

File = Import = IFC 2x3

[ File Edit View Libraries Tools Modify Tree Plugins Setup Window Help @ - [search in WebHelp

DSEE o2 B ouremesrucurer - ([ 152 1HZ2R. M LTFEERN GREIR. A&, FRERAEMRRREZAF -
babestEAALQNETe G oo AT s RS B AE om SV Na  FRAARE RNEBES Rk

-8

Tree v 3 x Properties - 7
Tg Main |- Structure X Project data (1) - B
{10 10 Members & -
% LDl Licence name University of Cypn|
Load panels -
‘ Li by 536721
% Advanced Input \cence number
Pz Model data National code EC-EN
Check structure data Structure General XYZ
- B8 Modelling/Drawing Mo. of nodes: 214
7 Line No. of beams: 2
i Dimension Taols No. of slabs: i
s
EI%' ‘Tpmf D.M:G‘ DREVRNIT M. of selids :
& Import DWG, DXF, VRMLOT No. of used profiles : 6
No. of load cases: 6
No. of used materials : 4
Mational annex Cyprict CYS-EN N/
e
3
3
W

Import CAD Files

e https://www.youtube.com/watch?v=Znp1-
OV7c00&index=11&list=PLOOvOwW2kaGa6RgBwrQj7cx0kCskBg5FCW

Import IFC

e https://www.youtube.com/watch?v=Wwa3TIAf9K4&index=12&list=PLOOvOQw2kgGg6Rqg
BwrQj7cx0kCskBg5FCW
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https://www.youtube.com/watch?v=Wwa3TlAf9K4&index=12&list=PL0OvQw2kgGq6RgBwrQj7cx0kCskBg5FCW

3.2.Snap Settings

&

Cursor snap setting

3/4

Line grid

al
b)
g
d)

€]

g

[] Dot grid
DDnIy:napped points

Midpoints
Endpoints / Nodes
Intersections
Orthogonal points
DTangentiaI points
DhrdCircIe centre

|:| Points on line-curve - length

Lergth[mm]: 1.000
Repeat; 6 =
Start point: Begin
[J raints on line-curve - N-ths 3 =

|:| Points on line-curve - % of length 10,00

|:| Surface edges
[] ceneral salids 2000

Cancel

Cursor Snap Settings

o https://www.youtube.com/watch?v=WbH KitSsD14&index=9&Ilist=PLOOvOw2kgGg6Rqg

BwrQj7cx0kCskBgs5FCW
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4. Layers
= [a OAeg TIG DlaTOUES KAl TTAGKES ava OpOPO.

Main - Tools - Layers

¢ SCIA Engineer 18.1,1047- student version - [Esal : 1] o " ,

Ta “Layers” TTpoo@€EpovTal yia Vo

File Edit WView Libraries | Tools | Modify Tree Plugins Setup Window Helg }J'ITOp&I'TFZ val éX£T£ KG)\UT&DO éA&YXO

DeEBEE <« = B Activity Il TNG KOTOOKEUAG.
Selections r i ¥ o
Wk oAb L) O f - » = B Ez| | Emong, xpr']omaual oTnV auTSHaTn
i} 21 B T 1 dlaoTagioAdynon  (Autodesign)

g u S Cursor snap setting T T yioTi JTTOPEi EUKOAA va QIATPAPEI

LEE v = 7 Dot grid and tracking setting Ta PEAN HEOW TwyV “Layers”.

T Main & Layers H emoyn “Structural model only”
[#] [Project Design groups b onuaivel o1, TO MEAN  TTOU
H Line grid and storeys User defined selections Bpiokovtalr oe autd/a T “Layer’
W BIM toolbox & Cleanet ' Tou éxel autj TNV €mAoyr, TO
F.‘; E””;t“'e N SCIA Engineer dev Ba KGvel Ty

& Load cases, Combination: ? i i . .
42 e [1¥ Coordinates info _ QVAAUCT| TOU/TWY GUYKEKPIMEVWV
W Dynamics E . : ,
] E XMLIO Document . }.JEZ)\UUV
Calculation, mesh | . .
BEg Geotechnics I Edit profile library AC T MobAig OpWG Y Xxpnotng
Engineering report : ' : : o ' TTPOXWPNOEl  0€  avaAuon TO
& Drawing Tools _ . " Tpoypappa Ba eidotoinoel €av
B Libraries T S I _ . £xel KAvel auth TNV €TTIAOYN.
A& Tools ' : ' : ,_\ e
B Layers *
é- LEBEI= & |a R
Background MEW yes Name | RC Slab
Concrete Columns yes Comment
Concrete Beams yes Colour |
RC Slab yes Structural model only no
Current used activity b+ yes
New Close
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5. lNewpeTpia
Main - Libraries - Cross - sections

Cross section - Mp6oBeon OAeg TwV dATOPWY TTOU Ba XpNoIuoTToINBoUV 0TO OXEDIACKO TOU
MOVTEAOU.

@ 5CIA Engineer 18.1.1047- student version - [Esal : 1]

File Edit View | Libraries | Tools Modify Tree Plugins Setup Wi

DS EE o (@ v Y , :
TRRTON TR ﬂ:@ Cross-sections 2 [ O xpAoTNng pTTopEi va
® SR caup - . XPNOILOTIOINOE! KOl TO KOUKTTT TWV
e . 07 O30 02 5 50 Cross-sections (Ctrl+J).
free E Mamed item
TE Main Structure, Analysis 4
Project steel ;
H:t Line grid and sto Concrete, reinfarcement r
& BIM toolbox T v
’5-‘; Structure Subsoil, foundation k
3= Load ca.ses, Com . vl
% Dynamics
Drawing tools 4

Calculation, mes
o Geotechnics @7 Attributes definition

Engineering report

B Cross-Sections b4
A epBE» 9= & 5E a - Y
CS1 - Rectangle (200; 2... | [Name cs7 )
& €52 - Rectangle (250; 4... | Type Rectangle
& 53 - Rectangle (250; 5... | Detailed 600; 250
@ Cs4- L g (500 500; 250... Shape type Thick-walled
& €55 - Rectangle (1200; ... N
&b 56 - Rectangle (500; 2... . -
o o Material C25/30
7 - Rectangle (600; 2... 3
H [mm] 600
B [mm] 250
General
Draw colour Mormal colour - W
Z
X =
B 230
MNew Insert Edit Setup Update all Close

Official Partner of SCIA in Cyprus

Franklin Roosevelt 193, 3045, Limassol, Cyprus ‘

2 M AS E S Tel: +357 25251718, Mob: +357 97614727 Qt“‘ sc i A

ENGINEERING SOFTWARE Email: info@masesoft.com D

. <l ANEMETSCHEK COMPANY



mailto:info@masesoft.com

15

|87 Cross-Sections »
iz g BBEER= a2 & =68 A mRY;

CS1 - Rectangle (200; ... | [Name Cs4 -
& C52 - Rectangle (250; 4... | Type Lg
& CS3 - Rectangle (250; 5.+ || Detailed 500; 500; 250; 250

Shape type Thick-walled

4 Parameters

& CS6 - Rectangle (500: 2...

% €57 - Rectangle (600; 2... Material C25/30
H [mm] 500
B [mm] 500
th [mm] 250
sh [mm] 250 W

I

H 500

| Mew || Insert " Edit || Delete | | Setup | Update all | Close |
| W7 Cross-section w [
[Mame 54 "
Type Lg
Detailed 500; 500; 250; 250
Shape type Thick-walled
+ Parameters
Material C25/30 L
H [mm] 500
B [mm] 300
th [mm] 250
] sh [mm)] 250
UD‘] 4 General
s T—L'CS Draw colour Normal colour -
Colour |
AuteDesign constraints
Fabrication concrete -
- 4 Concrete
Curve dividing 36
Edit joints
Edit cuts v
4 i P—IdllleL:: Fibresl&Ldm}dyLd;pfdz wl| Tay » | Export | | Update | | Document | :
| ok | | Cacd |

Cross-section layout and dimensions
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5.1.1D Members

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*.

* O

because according to codes they are non-sway members.

B Member

Type
Analysis model

Cross-section

D10 ~
beam (80] -

Standard
C57 - Rectangle O
0.00

16

Mass factor” has to be zero (0) because foundations and basements have no movement

Alpha [deg] N , s e
Member system-line at Top - \ O XpnoTng UTropEI va sTnAE&EI
& [mm] 0 a6 T BIBM0BKN otToiadATToTE
=) — . dlaTopn eTTIOUEI.
LCS Retation [deg] 0.00
FEM type standard -
Layer Concrete Beams - ..
Buckling
System lengths and buckling settings Default - =
I Material and no. of parts Concrete - 3
Secondary member
Geometry
Length [m] 6. W
Actions
Table edit geometry
Cancel
B Member b
K7
Type column (100) -
Analysis model Standard -
Cross-section C54-Lg(500; 5 ~ ..
Alpha [deg] 0.00
Member system-line at Centre -
ey [mm] 0
ez [mm] 0
LCS z by vector -
X [m] 0.000
¥ [m] -1.000
Z[m] 0.000
LC5 Rotation [deg] 0.00
FEM type standard -
Layer Concrete Colum ~ ..
Buckling
Systern lengths and buckling settings Default - !
Material and no. of parts Concrete - 1 ]

Actions

Table edit geometry

Cancel
Official Partner of SCIA in Cyprus
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5.2.2D Members

Main = Structure = 2D member = Plates - Plate

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

17

* "Mass factor” has to be zero (0) because foundations and basements have no movement

because according to codes they are non-sway members.

B 20 member

\ —_—
e o

-~
er -

x
Element type Standard -
Element behaviour Standard FEM
Type plate (30) -
'y Shape Flat
T Material C25/30 @
— = FEM model Isotropic v
~ FEM nonlinear model none -
// Thickness type constant -
Thickness [mm)] 200
Member systemn-plane at Top -
Eccentricity z [mm] 0
LCS type Standard -
Swap orientation no
LCS angle [deg] 0,00
Layer RC Slab -
30 Wind W
Actions
Table edit geometry b
Table edit structural shape R
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B Materials ;
s BE 22> & @wEd A -V
5235 ~ | [Name | casr30
3275 Code independent
5335 Material type Concrete
| 3430 Thermal expansion [m/mkK] 0.00
5273 N/NL Unit rass [kg/m*3] 2500.0
| 3323 NNL Density in fresh state [kg/m*3] 2600.0
5420 M/ML
1 5460 N/NL E modulus [MPa] 315002+ 04
1 5275 M/ML Poisson coeff, 0.2
5 355 M/ML Independent G modulus
5420 M/ML G modulus [MPa] 1.3123e+04
5 460 M/ML Log. decrement (nen-unifer.. 0.2
5235 W Colour S
5335 W Specific heat [J/gK] 6.0000e-01
5460 Q/aL/alT Thermal conductivity [W/mK] 4.3000e+01
:ii:g Orderin code 4
<355 1 Material behaviour for ...
§ 275 NH/MNLH Material behaviour Elastic -
5 355 NH/NLH EN 1992-1-1
S 460 MH/MLH Characteristic compressive cy... 23.00
5273 MH/MLH Calculated depended values w
5355 MH/MLH Mean compressive strength .. 33.00
5420 MH/MLH fcm(28) - fek(28) [MPa] 2.00
5 460 MH/MLH Mean tensile strength fetm(2... 2.60
i 5235JR (EM 10025... ¥ s e e 1 an
Mew Insert Edit QK

18

MNa 1epIoodTEPEG TTANPOPOPIEG OO0V APOPd TOV OXEOIOOUO TwV OIATOUWY WTTOPEITE va
ETTIOKEPTEITE TO TNO KATW OUVOECHO.

Concrete cross-sections
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=}

MNa va gaivetal To KTAPIO O6TTWG Ba gival oTn TTpayuaTtikoTnTa (Structural model) TTaTw:

(@mpviﬁhﬂ*n%ﬂé-ﬂ“éﬁ'[lﬁlﬁmﬁﬂ fdh b ol s B B oo 2500k, E
N

+3.100Q,

~~"ﬂ.
. e~ (S

Qe eIy

Input of 1D members
e https://www.youtube.com/watch?v=39k0M9176ic&index=5&Iist=PLOOvOw2kgGa6RgB
wrQj7cx0kCskBg5FCW

MNa va otrdoel yia 0ok6S Ba TTPETTEI 0 XPNOTNG va ETTIAECEI TN OKO Kal JE TNV EVTOAN “Break
in defined points” va emMA£EElI TOug KOPPBOUG OTO onuEio TTou £TTIBUET va oTTdoel Kal HETA Esc
Il

D db

GEP. o0 %o F 00yl @igplai=s £ B com AR %, E
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6. 2Tnpigeig
=> [a BepeAiwon Akpwv TWV KOAWVWY / DoKWV ETTIAEYETAI TTAKTWON F
=> [a Toug KOuBoug: Structure - Model data - Support = In node

Tree * @ X

Tg Main |-m Structure %

ﬁTﬁ' 10 Members

% 20 Members

#® Load panels

IR Advanced Input

= [F2 Model data

= X Support

A innode
Z point on beam
Z=Z line on beam
& line on 2D member edge
= surface (el.foundation)

+3.100

&# surface (el.foundation)

Surface suppart (el.foundation)
Command: Structure.Modeldata.Supsurfaceelastic  Shortcut: supelastic By

I Line rigid arms
3 Cross-link

!
=13 Section on beam

245 Connect members/nodes
2= Beam - nonlinearity

== Continuous beam 2
E# Property modifiers 1D b
B, Property modifiers 20 .

Check structure data
@ B Madsllina/Meawina

Main - Structure - Model data - Hinge on beam (i.e change fix or/and fiz to free)

AuTO yiveTal ouvBwg O6Tav UTTAPXOUV KATTOIEC OEUTEPEUOUOCES DOKOI O OTTOIEG KATA TNV
yvwun Tou MNMoAImikou Mnxavikou dgv HETAPEPOUV TT.X. POTTEG, KAUWNG KTA.

Input of Supports
e https://www.youtube.com/watch?v=EG8XWmtsp8g&index=8&list=PLO0OvOw2kgGa6Rg
BwrQj7cx0kCskBg5FCW

6.1. Section on beam

Main - Structure - Model data > Section on beam

T Main |-m Structure X 7 Section on beam x
SB1
Plates
EEw} Bvd 1«0 Form
€2 Plate A A4 2,0 Coord. definition Rela
T Composite deck Position x 0.000
riv Metal deck BGA cox I Origin From start

F# Ribbed Slab D Repeat (n)
&2 Prefab Slab

20 wall /
€r Shells &D X

4% 2D member components

# Load panels " nx0 2,/
I% Advanced Input ) &
= = Model data " : ./ X n-1) x Ax
Z Support
fii¥ Borehole profile
= Hinge on beam
Z# Hinge on 20 member edge
T Rigid arms
X Line rigid arms
¥ Cross-link
&= Section on beam

25 Connect members/nodes

2% Ream - nonlinearity
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7. Connect Members

+4

Main = Calculation, mesh = Connect members/ nodes *
8. 'EAegyxog Newpetpiag

Structure = Check structure data = Check = Continue = OK

AUTO yiveTal TTavTa PETA aTTd TNV oUvdeon Twv peEAWY (Connect members/nodes) yia va douue
TUXOV OITTAEG OVOMAaTieg, aoUVOETA PEAN KAl YEVIKA TTPOBAAUATA TOU OTATIKOU PAG POpPEQl.

= |

5 Check of structure data * 1
Check of nodes

S Search nodes

[+ search duplicate nodes [Tignaore parameters

Check of members

[+ Check members
Search null members Mull members: | 0 |
. 1 Delete null members
Search duplicate members Duplicate | 0 |
I - Occte duplicate members

Invalid parts: |I} |

malid parts
Data check report X
Check of data references
| Check data ref ifficient method
eck data references Data check finished. icient metho
[ | od
Check of additional data I
[ Check additional data position ion |‘3 |
I | corredt position ,
Check free load distribution points Invalid loads | 0 | \
Check of steel connections '
Check steel connections Inwalid 0

Delete invalid connections

Check load panels Check cross-links

Check additional data Check duplicity of names Cancel

TEETTET T N
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9. Load Cases

Main - Load Cases
(Selfweight, Dead, Dead Partitions, Dead Roof, Live, Live Roof, 3D wind)

Tree | Plugins Setup Window Help

18 proea Ho k. WOALNTOHEN GAIOR. LAFT. FRE

g: e 203006 E% 1) B B ES svem &t TN BB
Load cases, Combinations L4 ﬂE' Load Cases
Calculation,Mesh L4 ll"‘ Load Groups
? Steel M Combinations
W Concrete E Result classes
T Composite
Hi Line grid and storeys

Picture gallery

B &

Paperspace gallery

+3.10Q

+0.00Q,
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i Load cases X Ta “Load group” yia
i % ¢ oo S SE A mkr Ta "Self weight” kai
= — = yla Ta ”Dea}d loads”
LC2 - Dead Description Live 6r“J|'0UpYOUVTGI
Action type Variable - autoparta.
LC4 - Live Roof Load group LG2 - B
tzz : :EE::E i Load type Static - rIG’TG “Live I'oads”
Specification Standard - TIPETTEI O XPNOTNG va
Duration Short - EMAECE TIATWVTAG TIG
Master load casze Mone - T€)\8i€§ yia va
Stage for compuosite analysis mo...  Final stage, short term -1 6r]uloupvr']cr£| EVaL VEO
30 Wind - “Load group” pe TNV
KaTnyopia TTou
€MOUE TT.X.
Cat A: Domestic
ONAadr| KATOIKIEG.
Eurocode 0, Annex
Al, table Al.1.
Actions
Delete all loads S
Copy all loads to ancther loadcase EESS
| MNew " Insert ” Edit " Delete |

LG1 Name |LG2
LG2 Relation Standard -
LG3 Load Variable

Structure Building

Load type Cat A: Domestic -
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B Setup manager

24

= Cypriot CYS-EM MA
EI Combination

- [STR/GEO) alternati

- Buildings
- Combination s
- Psi factors
- Load combinat
=~ Bridges
EI Combination s
- Road bridg
- Footbridge,
- Railway bri
[=)- Psi factors
- Road bridg
- Footbridge,
- Railway bri
=]~ Load combinat
- Road bridg
- Footbridge,
- Railway bri
- Reliability class

Psi factors - buildings =)

Load Psil Psil Psi2

1 CategoryA 07 0.5 03

2 CategoryB 0.7 05 03

3 CategoryC 07 0.7 0.6 ble A1.1

4 CategoryD 0.7 0.7 0.6

5 CategoryE 1 09 0.8

6 CategoryF 0.7 0.7 0.6

T CategoryG 07 0.5 03 le B3

& CategoryH 0 0 0

9  Snow 05 0.2 0

10 Wind 0.6 0.2 0

11 Temperature 0.6 0.5 0

12 Censtruction loads 1 0 0.2

Load default N& parameters ] ’ OK ” Cancel

A
Load default NA parameters

|[Cox ] [conce]

— — F

Agev €xouv oploTei akOun Ta oelopikG “Load cases”, yiaTi N KATOOKEUr OEV £XEI QOPTIOE! JUE
Ta povipga @oprtia (Dead loads) kai Ta kivnTd @opTia (Live loads) ta otoia 6a dwoouv Tig
O€IOMIKEG Paleg (Mass Groups / Combination of mass groups) kai dpa Ta o€iopikd “Load

cases”.

Creation of Load Groups and Cases

e https://www.youtube.com/watch?v=CdtFbUKsMPA&index=13&list=PLOOvOw2kgGag6R

aBwrQj7cx0kCskBg5FCW

Creation of Load Combinations

e https://www.youtube.com/watch?v=p6CH4Mini-

A&list=PLOOVvOwW2kgGg6RgBwrQj7cx0kCskBg5FCW&index=14
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10.Loads
10.1. Dead Loads

Loads - Dead - Surface load - On 2D member
O1 @oprioeig eiodyovTal avaAdywg TG KOTOOKEUAG.

= s mm e a e P e = == Gk - e

25

Location Length

B Surface force
Direction Zz -
Type Force -
Value [kN/m*2] -2.00
-P Geometry
System LCS -

Cancel
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10.2. Live Loads

Loads - Live > Surface load - On 2D member

Ta kivnTd @opTia elodyovral cUMPWVA JE TO TTaPAPTNUA TNG KABe yxwpag! AN emBupeite
MTTOPEITE VA TA AUEOETE.

21nv Kompo:

MAGkeg (Batég): 2 kN/m?, MAdkeg (Mn Batég): 0.4 kN/m?

KANiyakooTdaia: 3 kN/m?

MpdBoAor: 4 KN/m?

B Surface force x

Direction z -
Type Force -
Value [kN/m*2] -2.00

Geometry

System LCS -

Location Length

Cancel

3D Wind Load Generator
https://www.youtube.com/watch?v=6JLwonXonWw&list=PLOOvOQw2kgGqg6RgBwrQj7cx0k
CskBg5FCW&index=16

Input of Free Surface Loads
https://mwww.youtube.com/watch?v=7gkUG7B-
Jdc&index=17&list=PLOOvOwW2kgGq6RgBwrQj7cx0kCskBg5FCW

Creation of Basic Loads

https://www.youtube.com/watch?v=iISaQG7Lagllw&index=15&list=PLOOvOw2kgGa6RgBwrQj7
cXOkCskBg5FCW
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11.Connect Members/nodes

+4

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

Mpiv va yivel n évwon Twv KOUPBWV TTPETTEI VA OIYOUPEUTEITE YIA TN YEWMETPIA. AV TTPOKUWEI
otroladnTToTE aAAayr) Ba TTpETTel va avayivel N ouvdeon Twy KOuPBwv. ETriong, av o xprotng
TIPOKEITAI VO PETAKIVIOEI KATTOI0 KOPPBO 1 péAog Trpétrel va Ta atmoouvdéoel (Disconnect
members/nodes) yiati 8a peTakivnBoUv kai Ta uTTéAoITTa PEAN TTou gival cuvoedepéva PETAEU
TOUG.

Tree * B x
T Main

Project
Ht Line grid and storeys
B BIM toolbox
F=) Structure
L Load
12 Load cases, Combinations
W Dynamics
= Calculation, mesh
Check structure data
25 Connect members/nodes +5‘100“

| T2 D,

2 Connect members/nodes

! Connects selected absolute nodes and edges to members and makes them
linked.
Command: Modify.Connectmembers  Shortcut: connect

F-I Hidden calculation
ysﬁ Autodesign

= steel

H=E| Integrated Design Forms
T Concrete
=T Composite

i, & '
z ™
Engineering report \< (HARA

E£ Drawing Tools .

i S A9 22«
00|14 L= %255 |18 | B9 0 Y

Tree * 1 X

Te Main |-m Structure X

B Setup for connection of structural entities X

=] 20 Members Ey
= Plates N - -
Plate Align structural entities to pl ( g no...
Composite dec Align
Metal deck Geometrical tolerance
Ribbed Slab Min. distance of two nodes, node to curve [m] 0.001
Prefab Slab Max. distance of nede to 20 member plane [m] 0.000
‘;tallll Connect (generate linked nodes, intersections, ...
ells
™
20 member compg Connect

Load panels Connect 10 members as ribs

= Advanced Input
Catalogue blocks
User blocks
Predefined shapes
Import project (esa
=] Model data

Connect 10 members with rigid arms
Max, length of rigid arm [m] 0.100
Create new linked node for master node

Check structure data

Check (merge duplicate nodes, erase invalid entities)

Support
Borehele profile
Hinge on beam .
OK Cancel
Hinge on 20 meml K - anee

Rigid arms # i - " T — & <
. - -
Line rigid arms : . LQ Q

Cross-link ’Eﬂggﬁlggﬁllﬁ

Section on beam

e Command line
= Connect members,

- g — —0 —a
Beam - nonlinearit; [} | P ol e R

F T S | N

waX Arw o lErnrRRERED oy
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12.Mesh generation

28

@ Mpétel va yivel auéowg HETA TTOU Ba POPTIOTEN N KATAOKEUN, YIa VO JETAPEPOBOUV Ta QopTia

OWOTA Kal VO JTTOPECOUV PETA Va dnuIoupynBouv Ol OEIOUIKEG HACEG.

Intro to Mesh Setup & Generation

e https://www.youtube.com/watch?v=CBs068SBH1Y&list=PLOOvOw2kaGagbRgBwrQj7cx

OkCskBg5FCW&index=20

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

—ct = T LI S, L P ET TR CEY R 1 L AT (e | sy 1 == g

[

B Mass groups

Aiaemil 9= S - a

MG1 Name MG3
MG2 - DL Description LL
Bound to load case Yes

Load case LCS - Live

Keep masses up-to-date with load

Actions

Create masses from load case

Delete all masses

e

e

Mew Ingert Edit

Cloze
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14. Combination of Mass Groups

Main - Dynamics - Combination of mass groups - Add All > OK

= MG3 = Live Load - Coeff.= 0.3 (70% atrouciwon)

= la "Dead” kai “Live” @opTia KATW atrd TNV emIQAveIa (CUPTTEPIAANBavouEVOU TO
100ye10) AEN trpooTiBevral oto ""Combination of mass groups" €11€1dr) o1 Aleg KATW
atro TNV em@aveia Tou eddgoug AEN utroAoyifovTail.

= 271a “Live” @opTia yia ogIouIKO ouvduaouo dvw atod 1o £€dagog > Used Coeff. =
0.3

= Code: Wei= ¢ x y2i= 0.3 (Residential ¢ = 1, 2 = 0.3) - Table A1.1 + A1.2(B) (CYS)

B | Combinations of mass groups >
A eBE 9> & A By
CM1 [Mame CMT
Description

Contents of combination

MG [-] 1.00

MG2 - DL [-] 1.00

MG3 - LL -] 0.30

I
Mew Inzert Edit Close
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| Combinations of mass groups - CTMW1 x|

Contents of combination List of mass groups
=4 Mass group =@ Mass group

..... & MG1 Ly MG

..... & MmGcz-oL || i & MG2-DL

Lo MG3-LL/OD30 || e & MG3-LL
MName : | ChA | Delete Add
Description: | | Delete All Add All
Coeff : 1 Correct

Cancel

AuTé yivetal yia OAeS TIC HAZeS eKTOG aTro Ta “Free load” Ta otroia &ev cuuTTepIAapBavovTal EdW.
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15.Seismic X
Main - Load cases > New > Seismic X

AnuioupyAoTe pia véa ouada @opTtiwv LG4 (Together And Seismic)
Main - Dynamic - Seismicity > Check the direction X

! 7 Load cases et
{ A BE o> & - a L7
LC2 - Dead Description SEISMIC X
LC3 - Live Action type Variable -
PR e =
LC6 - SEISMIC ¥ Load type Dynamic .
Specification Seismicity -
Parameters
Direction X
I Direction X i I
Response spectrum X F51 g=3 L
Factor X 1
Direction Y
. Direction Y
: Direction Z
Direction £
1 Acceleration factor 1
Owerturning reference level ... 0.000
Equivalent lateral forces
ELF method Disabled -
] Arridantal areontricihs <
Actions
Delete all loads EES
Copy all loads to another loadcase 2o>
MNew Insert Edit Delete Close
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16. Seismic spectrums

Libraries - Loads - Seismic spectrums (g-factor)
= Type drawing - Period

=>» Info short = Eurocode

Edit > Code parameters

L

B Seic
) Seism K

Seismic spectrum X

o,
ZREL I

FS1g=3 mE
4 F5lg=24 1 470

Mame 4 u:

Type dra

1 I

Info shor :‘:' :
Frea .. i

1[Hzs, ] '

2 [Hzs, ] |

IR |

4[Hzs, . © .
5[Hzs, |
B [Hzs, |
7 [Hzs, Frequency[Hz] Period([s] Acceleration[m/s"2 »
8[Hz,s, 000.00 0.49
9 [Hzs, 0.49
10 [Hzs 0.49
11 [Hz5 0.49 Input type Eurocode -

12 [Hz,3 049
i Maxfrequeng (3000 | h ||||H
(o}
=+

Name | Fs1g=3

=1
—

=3

Drawing type Period w

oo
won

oo

13 [Hz,g

14 [Hz,s
0.49
0.49 Code parameters

15 [Hz,=
0.49 v

L

U=TR - T I - T B T S P E I X

o

16 [Hz,g
17 [Hz,s

(= =T T T T T T T T 1
[ e R
OO Lo Lo Lo Lo Lo L Lo

[ R R e R R T R Vo T Y- o)
= = o ow B

—
=
=11

A
L

OK Cancel

[ New I i i | | Close
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ag - design acc... 2453

q - behaviour f... 2000

beta 0.200

5 Th, Tc, Td m... Mo
Subsoil type C
Spectrum type  typel
Direction Horizontal

Direction factor 1
5 - soil factor 1.150

»

m

Th 0.200
Tc 0.600
Td 2.000 B
Bul=t Bl met cvimmerb ol
OK ] [ Cancel
= Code parameters
=> Coeff. accel. ag (AgR)= AgR *yi=0.25*1=0.25
=> ag - design acceleration= 0.25 * 9.81= 2.453 m/s?
=  factor=2
= beta=0.20
= Subsoil=C
= Spectrum type= Type 1
=>» Direction= Horizontal
>

To yi TpoTTOTTOIEITAI AVAAOYQ O€ TToIa KATNyopia oTToudaidTnTag ival To KTHPIO.

Katnyopieg Z1roudaidtntag (yi)

Katny. | (Papueg) 0.8
Karny. Il (Katoikieg) 1.0
Katny. Il (ZxoAgia KATT) 1.2
Kartny. IV (Noookopeia kAr) | 1.4
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B Seismic spectrums

A%

F51q=3
F51 g=2 ag=0.10

= & w

T

Mame

Type drawing

Info short
Freq.Hzsm/s*2
1 [Hz5.m/s"2]
2 [Hz,5,m/s"2]
3 [Hz,5,m/s*2]
4[Hz,5,m/s"2]
3 [Hz,s,m/s*2]
6 [Hz,5,m/s"2]
7 [Hz,s,m/s"2]
8 [Hz,5,m/s"2]
9 [Hz,5,m/s"2]
10 [Hz,5.m/s"2]
11 [Hz,5,m/s"2]
12 [Hz,5,m/s"2]
13 [Hz,5,m/s"2]
14 [Hz,5,m/s"2]
15 [Hz,5,m/s"2]
16 [Hz,5,m/s"2]
17 [Hz,5,m/s"2]

F51q=3

Pericd

Type code - Euroc..,

LROLR LR LR LR LR Ln Ln

=~ Y

=~ - T~ 3

[T T R e T e T o B e B e T e T e S e S - R e T e S e B e B e

I R T T R T I T T T R T N R
(=)

(=2
[ P ¥ N B VL I PE RV R ¥E)

o

New

Insert

Edit

Close

Katd Tov Eupwkwdika 8 (o€ KTipia) N KAtakopuen ouvioTwoa Xpeldletal va AauBaveral utr oyn
€AV n PEYIOTN KOTOKOPUPN ETTITAXUVON avg, €ival peyaAhutepn amd 0,25g dnAadr}, otn Zwvn
EmkivduvotnTag 2 = 0.20 (pévo yia v yi = IV), kaBwg kai otnv Zwvn EmkivouvétnTag 3 = 0.25
MOVO yia TIG KaTtnyopieg otroudaiotnTag (yi = I kar V), aAAG kai TTAAI povo oTIG akOAoUBEg
TTEPITITWOEIG:

— yia (oxedbv) opifdvTia HEAN PE Avolypa TOUAdxioTov 20m

— yia (oxeddv) opICovTIoug TTPOROAOUG PE AVOIYHA JEYOAUTEPO aTTd S5m
— yIa (0xedbV) opIZOVTIO TTPOEVTETAPEVA EAN

— y1a d0OKOUG TTOU OTNPEICOUV PUTEUTA UTTOOTUAWUATA

— O€ KTipIO JE OEIOYIKA HOVWOT).

MNa Tnv TTapouoa peAETN 1Io0xUEl avg = AgR™yi*0.9 = 0.9*1*0.25¢g = 0.225¢ < 0.25g.
Apa dev Ba An@Bei uttTdwn N KATaKOPUPN CUVIOTWOA TOU CEICUOU OTn PEAETN TNG UTT Own
KATAOKEUAG BewpwvTag OTI N TTIPPON TNG KAAUTITETAI OTTO TOUG OUVTEAEOTEG a0QaAciag yg=1,35

kal yg=1,50 otov ouvduaoud Bacikwyv Opdoewv XwpPig OEiIoud, KAl ammd Ta UQICTAPEVO
TTEPIBWPIA AOVIKNG AVTOXAG TWV KATOKOPUPWY CTOIXEIWV.
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17.Load - CQC
=>» Load cases - SEISMIC X - Modal Superposition = Type of superposition > CQC

i B Load cases X
1A eBEEI= o9 & = a mRY
L2 - Dead Degcription SEISMIC X
L3 - Live Action t_‘fFI'E Variable -
LC4 - Live Roof Load group LG4 - B
LC5 - SEISMIC X .
Load type Dynamic -
LCE - SEISMICY -t.yp . L
Specification Seismicity -
Parameters

Direction X

Direction X i
Response spectrum X F51g=3 A
Factor X 1
Direction Y
Direction i
Direction £
Direction Z
Acceleration factor 1
Overturning reference level [m] 0.000
Equivalent lateral forces
ELF method Disabled - |
Accidental eccentricity
Method Disabled - !

Modal superposition
Type of superposition cacC -

]
Damping spectrum Cac O !

Multiple eigenshapes

¥
| [ I . L
Actions |
Delete all loads s
Copy all loads to another loadcase e
Mew Insert Edit Delete Close
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B Cac >
Azl BE 9= & - a BRv,
oo~
0.05_ 0.0500
Rome—— Jcac
Freq.Hz[] 0.04]
1[Hz] 0.00 / 0.05
2[Hz] 10000.00 / 0.03
0.03]
0.02]
0.01] |
0.00
s § 8§ : B
i
M
New Insert Edit OK
Damping x
g
Frequency[Hz] Damping
1000 0.05 Name [Ieact
2 [10000.00 0.05
* 000 0.00
=> Edit

= Frequency 10000 (£Aeyxog 0€ eupU GACUA CUXVOTHTWY)
= Damping (§) 3% - 5% (Concrete, Steel, Timber)

Official Partner of SCIA in Cyprus

Franklin Roosevelt 193, 3045, Limassol, Cyprus

Tel: +357 25251718, Mob: +357 97614727 &t‘ Sc i A
Email: info@masesoft.com Qg‘g“

ANEMETSCHEK COMPANY

EMASES


mailto:info@masesoft.com

37

18. 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) Atmropgiwon ogiopou oto Y katd 70%
=> Type — EN-Seismic =2 Yes - OK
= Name — Seismic Y (0.3X) Atrougiwon oelopou oT1o X Katd 70%
=>» Type — EN-Seismic = Yes - OK
| Combination - 5L5 = |
Contents of combination List of load cases
=@ Load case - d¢ Load case
..... & LCT ..... & LC1
.4 LC2 - Dead .4 LC2 - Dead
. LC3- Live . LC3- Live
L. LC4 - Live Roof L. LC4 - Live Roof
Mame : 5L5 Delete Add
Coeff : 1 Correct Delete All Add All
Type: EM-5L5 Characteristic hd
Building
Description :
Nonli!ﬂear
combination : Cancel
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Combination - ULS Set B

Contents of combination

List of load cases

% Ta “Load cases” yia Tov
Avepo dnuioupyouvTal

=4 Load case
L L
L4 LC2 - Dead
o LC3 - Live
L4 LC4 - Live Roof

auTopaTa Kal 0 XproTng
TIPETTEI VA TA €I0AYEI €W,
onAadr| aTov cuvduacud
“ULS” yiaTi 0 KavovIouog hag
emrpétrel va MHN €xoupue duo
(2) TuxnuaTikég dpdaelg va
elodyovTal padi otnv avaiuon
Mag (Avepog Kal ZeIop6G adi).
AuTo gival eQIKTO yiaTi gival
OPKETA OTTAVIO YEYOVOG va

oupupouv Tautéxpova.
MName : ULS Set B Delete Add
Coeff: Delete All Add All To SCIA Engineer 6r]”|oupvgi
Type : EN-ULS (STR/GED) Set B autopaTta OAeg TIG SlIEUBUVOEIG
Building , QAVEUOU TTOU Ba £TTNPEATOUV
Description: | TO KTipIO POU OI OTTOiEG B
QaivovTal oTnv BegId AioTa
Nonlinear List of load cases”.
combination :
Cancel
| Combination - ULS Set C e
Contents of combination List of load cases
EI. Load case
L LCT
& LC3 - Live
.4p LC4- Live Roof L.dp LC4- Live Roof
Mame : ULS Set C Delete Add
Coeff : 1 Carrect Delete All Add Al
Type: EM-ULS [STR/GEQ) Set C ~
Building
Description :
Maonlinear
combination :
Cancel
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Combination - SEISMIC X X |
Contents of combination List of load cases
=@ Load case =& Load case
@ LCT -4 LCT
@ LC2 - Dead & LC2 - Dead
@ LC3 - Live & LC3 - Live
@ LC4 - Live Roof & LC4 - Live Roof
. ~dp LC5 - SEISMIC X . & LC5-SEISMIC X
.dp LCB - SEISMIC Y / 0.30 .dp LCB - SEISMIC Y
Name : | SEISMIC X Delete Add
Coeff: 0.3 Delete All Add All
Type: EM-Seismic w ]
Structure: Building
Description : |
Monlinear
combination :
oK Cancel
Combination - SEISMIC ¥ X |
Contents of combination List of load cases
=4 Load case -4 Load case
L. LCT L. LC
@ LC2 - Dead
@ LC3 - Live
& LC4 - Live Roof @ LC4- Live Roof
& LC5- SEISMIC X /0,30 @ LC5- SEISMIC X
L. LCB- SEISMICY L. LCB- SEISMIC Y
Name : | SEISMIC Y | Delete Add
Coeff : 03 Delete All Add Al
Type: EM-Seismic V k
Structure: Building
Description : |
Maonlinear
combination :
oK Cancel

¢ Combinations containing seismic load cases
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19.Result classes

Main = Load case - Result classes

= SLS
= ULS
= RC1 (SEISMIC) - cival pia repiBdGAAouca cuvduaouwy
= GEO (ULS Set C)

AV
All
Contents of class List of load cases and combinations
=@ Ultimate combination =@ Load case
.. USSetB | | . @ Lal
.. ULsSSetc | | & LC2 - Dead
@ SESMICK || @ LC3-Live
L@ SEISMICY || e @ L4 - Live Roof
----- @ LC5-SEISMIC X
----- & LCE-SEISMICY
- # Ultirmate combination
----- @ ULSSetB
----- @ ULSSet C
----- & SEISMIC X
----- & SEISMICY
£ @ Serviceability combination
...4p SLS
Delete Add
Mame : | R
Delete All Add All
Description : |
0K Cancel
|
Mew Insert Edit Close
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Xpeldetal TTpoooxr 6Tav avaAUeTal hia KOTOOKEUNA PE duvapikr) @opTion oto SCIA Engineer €101
n MASES SOFTWARE T1rpoTeivel va deite TRV TTapakdaTw 1otooeAida 1ng SCIA.

e Dynamic analysis troubleshooting

/"6
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20.CALCULATION

20.1. Calculation

Main = Calculation/ Mesh = Calculation

B FE analysis X
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
/| Modal analysis Advanced mesh settings
Eigenmodes: 40
Solver setup
Other Processes Specify load cases for linear calculation
Test input of data Advanced solver settings
Sawve project after analysis
fa
f
Calculate

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

e https://www.youtube.com/watch?v=ag1S51ebBtw&list=PLOOvOwW2kgGg6RgBwrQj7
cxXOkCskBg5FCW&index=21
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20.2. Mesh setup

Main - Calculation / Mesh - Mesh setup
Acixvel o€ TO0Q PéPN Ba yivel N avdAuon TwV TTETTEPACUEVWV OTOIXEIWV.

42

Av 0 xprioTng €1mBupEi To TTPOYPAPMA va To Kavel autépata T1éte: Advanced mesh settings >
Automatic v'. TMpétrel Opwg va eTTIAéEEl “Load cases”.

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

vement.htm

Automatic mesh refinement in SCIA Engineer 16

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

Tree v 1
Tg Main

I Combinations
L;DE Result classes
= ¥ Dynamics
@ Masses
I+ Mass groups
ﬂ*‘ Combination of mass grou
= Calculation, mesh

Check structure data
25 Connect members/nodes
I3+ Mesh setup
B+ Solver setup
Iﬁ Local mesh refinement
@ Mesh generation
Calculation
E& Hidden calculation
= Autodesign
:@] 20 data viewer

il Results

= steel

[FE| Integrated Design Forms

T Concrete

B Mesh setup

MName

Average number of tiles of 1d element
Average size of 2d element/curved element [m]
Advanced mesh settings

General mesh settings

Minimal distance between definition point and line [m] 0.001

>
MeshSetupl Al P
4
0.250

-l

Definition of mesh element size for panels Manual - b
Average size of panel element [m] 1.000
Elastic mesh L
Use automatic mesh refinement O
Hanging nodes for prestressing
= 1D elements
‘3* Minimal length of beam element [m] 0.100 r
. Maximal length of beam element [m] 1000.000
. Averane size of cables tendons elements on suhsnil 1.000 hal B
b =2 & - Cancel

=>» Average number of tiles of 1D element > 4
=>» Average size of 2D element/curved element - 0.25 (0.20 - 0.30)

To péyeBog Tou TTAEypaTog (mesh) Tou eTmipaveiakou TTETTEPACEVOU oTolxeiou (2D member)
e€aptdral aTTd TO TTAXOG TOU KAl TTOC0 TTUKVO TO BEAEI O EAETNTAG.
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20.3. Solver setup

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

To IRS ypnoiyoTrolgiTal OTav To JOVTEAO gival TOUAGXIOTOV 2 0pO@pwYV Kal Avw.
To IRS trporeivel Tov akpiBr) apiBuo 1dlopopewy (eigenmodes) !

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

. Tl M //// ////

I Combinations - B Solver setup X
L;DE Result classes =

= 4 Dynamics Span length correction ~
@ Masses Simply supported beam [-] 1.00
¥ Mass groups Inner span [-] 0.70
[ Combination of mass grou End span [-] 0.85

= Calculation, mesh . Cantilever [-] 2.00

Check structure data

- 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
4 Autodesign . -
:@] 20 data viewer ,3_*_ Soil
bd Results - Step for soil/water pressure [m] 0.500
= Steel . Soilin v
[k Integrated Design Forms ' = =
T Concrete 1 B 4 n Cancel

2€ TTEPITITWON TTOU O XPROTNG QVTIMETWTTICEI AGBN O0TO POVTEAO, UTTAPXOUV Ta Bondnuara
help.scia.net):

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

e |Issue: incorrect sum of masses

e Issue: total base shear is not the sum of modal values
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https://help.scia.net/18.1/en/index.htm#sr/dynamic_analysis_troubleshooting/issue_base_shear_sum.htm%3FTocPath%3DTheoretical%2520background%7CDynamics%7CDynamics%2520troubleshooting%7CDynamic%2520analysis%2520troubleshooting%7CTroubleshooting%7C_____3
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20.4. Calculation protocol

Main - Results - Calculation protocol - Type: Eigen frequency - Preview
e http://masesoft.com/seismic-design.html

Tree v 3 x
T Main |- Results %

¥ Displacement of nedes &&=
b Deformed Structure
&Z 3D displacement
&2 30 stress

A Supports

= Beams

@4 Dynamics

& 2D Members

2 Tools (20 results)
1 Storeys - Detailed results ¥

3 20/1D upgrade

% Properties v B X
Calculation pratacol (1) -V Ve

Name. Calculation pratocol

b Type Lingar calculation =
~ el ‘ﬂ-‘-
3
f

&[] [ & La 1 | 2 25 | 18 |8 9
Report preview v B X

@ & [ Defaut I EET [ e

{5 Calculation protocal

Calculation protocol
Linear calculation

Number of 2D elements 2071
Humber of 1D elements 375
Humber of mesh nodes 3308
Number of equations 19848
Loadcases

LC1 A

< >
Tasks [ Page width
Command line v B X
JActions
T =1 * =gy
SRSy 2 F 40 Sl cicem i - Table result 3>
[Command > Preview >>>
| m | Panexv | Ready |iieimessagesiil] Resut lock: off | Snap mode Fitter off Current UCS || = ||
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Calculation protocol

Solution of FreeVibration

Combinzstion of mass groups  [MC 1 CM1
MNumber of frequendies 13

Method Lanczos

Bending theory Miinedlin

Type of anahysis model Standard

Start of caloulation 07.03.201% 11:20
Erd of caloulation 07.03.201% 11:20

Sum of masses

Combination of mass groups 1 |163082.54  |163082.54 | 163082.54

Modal participation factors
Mode Omega Period Freg.

[radis] _ [s] [Hz] | _ _
1 54,3826 0.1155 8.6553 0.6236 0.3371 0.0001 0.0016 0.0018 0.000E
2 57.6332 0.1050 5.1726 0.3417 0.6139 0.0007 0.0040 0.0003 0.0000
3 53,3058 0.0754 13.2585 0.0003 0.0105 0.1534 0.1801 0.0137 0.0018
4 59,4555 0.0702 14.2373 0.0006 0.0002 0.0029 0,000 0.0000 0.9185
5 99,1859 0.0633 15,7859 0.0000 0.000& 0.040%9 0.07e9 0.0168 0.0043
[ 100.4167 0.0626 159818 0.0000 0.0015 0.3303 0.1618 0.0478 0.0055
7 137.2444 0.0454 20,2518 0.0000 0.0009 0.0165 0.0134 0.0015 0.000%
[ 133.05932 0.0472 21,1824 0.0000 0.0005 0.0651 0.0047 0.2259 0.0032
9 135.6068 0.0453 21,5825 0.0000 0.0000 0.0369 0.0051 0.1722 0.0020

10 169, 7427 0.0370 27,0154 0.0000 0.0004 0.0001 0.0034 0.0012 0.0011
11 184.1424 0.0341 29.3072 0.0000 0.0003 0.0152 0.0188 00045 0.0001
12 188.9724 0.0332 30.0759 0.0000 0.0000 0.0000 0.0000 0.0001 0.0012
13 1599.9576 0.0314 31.8242 0.0001 0.0001 0.0002 0.0052 0.0268 0.0001
14 203.2139 0.0309 32,3425 0.0000 0.0005 0.0253 0.0219 0.0001 0.0000
15 224.4457 0.0280 35,7216 0.0000 0.0002 0.0411 0.0177 0.0043 0.000D
16 232, 2476 0.0271 36,9634 0.0001 0.0003 0.0036 0.0045 0.0003 0.0002

17 240.8837 0.0251 38,3345 0.0000 0.0002 0.0000 0.0432 0.0088 0.0002
18 255.4487 0.0248 40,6559 0.0000 0.0001 0.0020 0.0023 0.0183 0.000D
0.9665 0.9676 0.7423 0.5730 0.5468 0.9359

Seismicity

ber of 2D elements

IMass in anshysis Participation mass onhy

Signed results Yes
Loadcase LCE

MowTta yiveTal pia QOOMPATIK avAdAuon ouTwG WOoTE O XPAOTNG va JTTopEl va Oel TNV
OUMTTEPIPOPA TOU KTNPIoU Kal £QOOOV €ival IKAVOTTOINKEVOG TOTE PTTOPEI va TTPOXWPNOEI OF
YPOAMMIKA Kol duvauik avaAuon (Linear Analysis) yia EAeyX0 TTAEOV TOU OTOTIKOU QOpPEQl.

e Validation of modal analysis: mode shapes

e Validation of modal analysis: relative modal masses
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21.RESULTS

21.1. Linear Analysis
Run LINEAR Analysis ONLY (ZupTtrepiAaudavetal kail Tov oeiouod!)

= Results

21.2. Displacement of nodes

Tree -~ 1 x Properties -~ 1 x
5 Main |- Results < Displacement of nodes (1) - Y
¥ Displacement of nodes @ A
7y Deformed Structure Name Displacement t of ..
£ 30 displacement Selection Current
2 3D stress Loat
& Supports Type of loads oad cases
— Beams Load cases Lct
¥ Dynamics Filter No
&7 2D Members Values More comp
2 Tools (2D results) Ux o
[ Storeys - Detailed results uy -
8 20/10 upgrade +3.100, o -
[ Bill of material =
5 Calcuition protocol

Fiy
e 8 |~ 4 Fiz
+0.000 = A Ny, Extreme Node
\\ |2 & Drawing setup 20
N

'y
it

Ay

PAANY

Qe s

2@ | & La|i5 2| |2 18| B BB

Table results v o x

Actions
Refresh >>>

Table results

Command line v o x

S S S S w0 SRS T LR N U alsE

Y

[Command > Preview

O xpnotng ptropei va €mmAEEel KATToI0UG KOUPBOoUG (nodes) TNG TTIAOYKG TOU YId VA TTAPATNPNOE
Tnv petatémon Toug (Displacement), aAiwg 10 TTpdypauua Ba dwaoel atToTeAéoUaTa
METATOTTIOEWV OAWV TwV KOUBWV TOU KTIpiou.
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21.3. 3D displacement
Main = Results - 3D displacement

3D displacement
Values: Utotal
Linear calculation
Class: RC1
Selection: All
Location: In nodes avg. on macro.
System: LCS mesh element

+0.00Q,

Main - Results - 3D displacement > Wireframe v/

3.3
3.0
28
26

Utotd [mm]

i
a

47

Me v evtoAr) Wireframe, TTapouciaZeTal To KTAPIO OE YPAMMIKT) HOP®H.

3D displacement
Values: Utotal
Linear calculation
Class: RC1
Selection: All
Location: In nodes avg. on macro.
System: LCS mesh element

+3.10Q,

3.3
3.0
2.8

26

Utotd [mm ]

i
a

Properties * I X
3D displacement (1) R v; 7
Fes
Name 3D displacement
“ Result case
Type of load Classes -
Class RC1 -
Envelope (for 2D drawi... Absclute extrer -
Wireframe ]
“ Selection
Type of selection All -
Filter Mo -
Location In nodes avg. o -
Value U_total -
Systemn LCS mesh elem -
Extreme 10 Global -
Extreme 2D Global -
“ Draw results on ...
10 members
2D positive face
2D negative face
# Deformed structure
Deformed structure hd
Properties v 0 X
3D displacement (1) AT RV
\v x

Mame 3D displacement  ~

“ Result case
Type of load
Class
Envelope (for 2D drawi...
Wireframe
“ Selection
Type of selection
Filter
Location
Value
System
Extreme 1D
Extreme 2D
< Draw results on ...
10 members
20 members
“ Deformed structure
Deformed structure

Member deformation

Classes
RC1

Ahsolute extrer

In nodes avg. o
U_total
LCS mesh elem
Global
Global

for global maxi

- W

Maparnpeitail 611 n HEYOAUTEPN PJETAKIVNON €ival 0TO AKPO TNG TTAOKAG TOU KTNPIOU, YE JETAKIVNON

TT0U KUpaiveTal atd 2.8 £wg 3.3 xINooTd (mm)!
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21.4. 3D stress
i
3D stress - =
Values: ox (1D/2D) &
Linear calculation Z
Class: RC1 218 5
Selection: All 18.0 ™
Location: In nodes avg. on macro. 15.0 o
System: LCS mesh element 20 =
Basic magnitudes ' B8
5.0
8.0
3.0
-0.0
+3.10Q
-3.0
6.0
-8.0
-12.0
+0.000Q, y .
i by
! -18.0
I|’
!:’ -22.6
i

E:H ”J’frl PN
L

" AP ey n

21.5. Reactions
Main - Results - Supports - Reactions

Tree - o X Properties v 2 x
T Main | Results Reactions (1) BAY RV
¥ Displacement of nodes R
% Deformed Structure Name Reactions
g 33 dt“”‘ EEEEEE t Selection Al
stress
g & Supports Type of loads Load cases
= hestions T —|d
t Resultant of reactions Filter No
&L Foundation table Values Rz
t Modal space support resultant Extreme Node
- Ei::‘r;lcs Drawing setup 1D
= 3D Members Rotated supports O
& Tools (2D results)
{4 Storeys - Detailed results
2 20/1D upgrade
[ Bill of material
E Calculation protecol
CANENEEIEL Y S Sl
Table results v 3 x
Actions
Command line v 1 x
N Refresh
| AL e s e wh s S R R RS L E Y 518 e e
[Command > Preview e

Me Tnv evioAr] “Type of Loads” yivetail emAoyr) “Load cases”, av Ouwg p@avietal aoTepaki (*)
OitTTAa a1é Ta “Load cases” (0Ad, Load cases*) 10T 1o TTpOypaupa dev €xel TpEEEl o€ “Linear
Analysis” aA\a pévo og “Modal Analysis” (MOvo @aocuarikn)).
e https://www.youtube.com/watch?v=MALOQOia01zlY&index=22&list=PLOOvQwW2kaGq6Rg
BwrQj7cx0kCskBg5FCW
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21.6. Beams
21.6.1. Internal forces of beam

Main - Results - Beams - Internal forces of beam
(ZupTrepidauBav Columns and Beams)

Properties * 3 X
Internal forces on member (1)~ Vi
g
- Mame Internal forces on ...
= ‘:3 Selection Current -
Type of loads Class -
o ___ Class RC1 LR
%? 48.45 .7:_ Filter Ne -
ii . Prefab slab beam
+3.10Q EE Values Wy -
5 ;’ System Principal -
¥ 3
- IIEE Text output Text -
L1 :i‘ Extreme Global -
14
+0.00Q aa Drawing setup 10
\ |- g Section All -
5 &

D | 2 a2 )50 |85 ) 1B | BB |EE i

EmAEXONKkav kaTTOIa OTOIXEI DoKWV /KAl KOAWVWYV. 2TNV €TTIAOYT “Selection” - “Current” yia
va avoAuoel Ta emAgyoueva oToixeia aANiwg n emAoyr “All” divel OAES TIC ECWTEPIKEG OUVAEIS
Twv oToixeiwv. ETtriong, otnv emAoyy “Extreme” av emAexBei 10 “Global” eugaviovral Ta
OUOUEVEDTEPQ QTTOTEAECOTA EVW AV ETTIAEXBEI TO ©° Member” TTapoucialovTal T ATTOTEAECUATA
OAWV TWV ETTIAEYPEVWV OTOIXEIWV.

Properties v 1 x

Internal forces on member (1)~ 31 47

& x
MName Internal forces on ..
Selection Current -
Type of loads Class -
26 Class RC1 - =
Filter Ne -
Prefab slab beam
+3.100, ¥ Values Wy -
System Principal -
Text output Text -
Extreme Member -

+0.000Q

4 Drawing setup 10

Section All -

Q f (R \\\\
¥

E
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21.7. Deformations of beam
Main = Results > Beams - Deformations of beam

Properties * 3 X
Deformations on member (1) REAY: Y G
& x
Name Deformations on ...
Selection Current -
Type of loads Combinations -
Combinations ULS Set B -
Filter Mo -
Structure Deformed -
+3.10Q s Values uz -
. System Principal -
Extreme Member -

Drawing setup 10

“ Section Al =
[ _—
¥

E

+0.000

D18 | & 4|1 22525 45| B 5T B

21N TTEPITITWON QUTH), ETTIAEXBNKAV KATTOIEG ATTO TIG KOAWVEG (KAT €TTIAOYH), £TC1 TTAPATNPEITAI N
TTAPAPOPPWON TwV ETTIAEYUEVWV OTOIXEIWY. 2TNV TTEPITITWoN “Global” epgavifovtal Jévo ol
OUOMEVEDTEPEG YETATOTTIOEIG (SLS).

Properties v 3 X
Deformations on member (1) LAY Y
& x
MName Deformations on ...
Selection Current -
Type of loads Combinations -
Combinations ULS 5et B -
Filter Mo -
Structure Deformed -
Values uz -
Systermn Princw -
Extreme ‘ Global vI

Drawing setup 10
Section All -
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21.8. Member Stress

Main = Results 2> Beams = Member Stress

51

Edw “Selection” > “All” @aiveral n oAk ) CUUTTEPIYOPA TOU KTIpiou, vy oTn deUTEPN EIKOVA
TTAPOUCIACOVTOI T OTTOTEAEOUATA TWV OTOIXEIWV TTOU ETTIAEXBNKAV va avaAuBouv.

21.9. Acceleration of nodes

Main - Results - Dynamics - Acceleration of nodes

+0.000

S

E

Type of Loads = Mass combinations

Properties
Stresz (1)

v o x
- MV
& X

MName

Selection

Type of loads

Load cases

Filter
Cross-section parts
Fibres

Drawing

Extreme
Drawing setup 10
Section

Properties

Acceleration of nodes (1)

Values von Mises

Stress

All

Load cases
L

Neo

All

All
Standard

LI T T R T BT R T

Member

All -

* 3 X
- NS
& x

Mame

Selection

Type of loads

Mass combinations

Acceleration of no...
Current -
Mass combination -
CM1/3 - 13.26 -

Filter
Values
Ao

Ay

Az
Alphax
Alphay
Alphaz
Extreme

Drawing setup 20

Mo -
More comp -
"
%
%
%
™
v
MNode -

Mass combinations — yia TTapddelypa CM 1/3 — 13.26 TTapaTnPEITal OTO CUYKEKPIPEVO KOWPBO

(node) T cupBaivel - TTwG avTiIdPA.
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21.10. 2D members
21.10.1. Displacement of nodes

Main - Results 2 2D members - Displacement of nodes

Ux-min[mm]

21.11. Internal Forces
Main = Results = 2D members = Internal forces

12.14
5.00
0.00

-5.00

-10.00
-15.00
-20.00
-25.00
-30.00
-35.00
-40.00

QS

t¢

@ || 2 a5 |52 25| 4 | 18| BE | ES i

H mmAdka Tou 1m0 TTdvw povTéAou €yive pe “Plate” atrd otrAiIouévo okupodeua.

mx-min [kNm/m]

52

1 Properties - 0 x

Displacement of nodes (1) - \f v; 7
& x

MName Displacement of n...
Selection All -
Type of leads Class -
Class RC1 -
Filter Mo -
Structure Initial -
Envelope Minimum -
Standard !
Section v
Edge
Draw Upright to elemen -
Course Precise -
Values Ux -
Text output Text -
Extreme Member -
Drawing setup 2D
Drawing setup 10

i Properties -+ I x
2D member - Internal forces (1)~ vy' 7
& ®
Mame 20 member - Inter...
Selection All -
Type of loads Class -
Class RC1 - =
Filter No -
System Local -
Rotation [deg] 0.00

Awveraging of peak

Location

Envelope
Standard
Section
Edge
Trajectories
Values

Text cutput

a Extreme

Drawing setup 2D

»

In nodes, avg.on. -

Typeforces Basic magnitudes -

Minimum 2

»

i -
Text -
Global -

Av o xpnoTtng €moBupei n TTAGKa va gival ammd O/Z Ba TTPETTEl v CUVUTTOAOYIOTED ETTITTAEOV
07O OUVOAIKO Bdpog pe emmmpooBeTa @opTia Twv POVIMwY TT.X. BApog 10cm TTAdKaG=

2,5kN/m? + 3 kN/m? (uoviua).
21.12. Stresses / Strain
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Main = Results = 2D members = Stresses / Strain

i Properties - I x
'%;_‘ 2D member - Stresses (1) - @ v; 7
E & & =
|E MName 20 member - Stres...
v Selection Al =
g Type of loads Class -
Class RC1 - =
Filter Mo -
System Local -
Rotation [deg] 0.00
Averaging of peak
Location In nodes, avg. on. -
Type forces Basic magnitudes -
Envelope Minimum -
Standard
Section O
Edge O
Trajectories O
Values sige+ -
Text output Text -
¢ Extreme Global -
@@ 2 |bal= || %5 |2 |18 | B 55 e

21.13. Bill of material
Main - Results > Bill of material (Estimation of quantities)

oAy
Qg2 n

2Tn TTEPITITWON auTr) uttoAoyideTal To BAPOG Tou KABE UNIKOU € OAN TN KATOOKEUN).

Av Ba éxoupe TTAAka atrd O/Z Ba trpétrel MPQTA va yivel n avéAuon i To “Mesh generation”.

Official Partner of SCIA in Cyprus

Franklin Roosevelt 193, 3045, Limassol, Cyprus ‘

* M AS E S Tel: +357 25251718, Mob: +357 97614727 &“‘ sc i A

ENGINEERING SOFTWARE Email: info@masesoft.com ‘Qe“

~_ ANEMETSCHEK COMPANY



mailto:info@masesoft.com

54

Intro to Results on Supports
e https://www.youtube.com/watch?v=MALOQia01zlY &list=PLOOvOw2kgGg6RgBwrQj7cx
OkCskBg5FCW&index=22

Results on 1D Members

e https://www.youtube.com/watch?v=f5{Ccqgolcls&list=PLOOvOw2kqgGq6RgBwrQj7cx0
kCskBg5FCW&index=23

Results on 2D Members
e https://www.youtube.com/watch?v=BMDFyMhXqgck&list=PLOOvOw2kqGq6RaBwrQj7
cxXOkCskBg5FCW&index=24

3D Results
e https://www.youtube.com/watch?v=yaaNZhCITnA&index=25&Ilist=PLOOvOw2kqgGa6
RagBwrQj7cx0kCskBg5FCW

Intro to Story Results
e https://www.youtube.com/watch?v=vSTN9OyqgS-
0&index=26&list=PLOOvOwW2kqgGg6RgBwrQj7cx0kCskBg5FCW
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22. CONCRETE DESIGN

22.1. Concrete Reinforcement Design
Main - Concrete - Reinforcement Design - Design defaults

Design defaults m} X
National annex: %" Find View v | | Standard Defauit
Description Symbol Value Default LUnit Chapter Code Structure  CheckTy... ™
<l £ aall £ aall P ol P o P ol £ <l P ol P ol P
4 Design defaults
4 Beam (Rib)
4 Longitudinal
Use a template of provided reinforcement | ™ Independent Beam.Rib Design de...
Rectangular section Beam_Re.. .. Beam_Re... Independent  Beam Fib Design de...
T section Beam_Tze... .. Beam_Ts... Independent Beam.Fib  Design d=..
L section Beam_Lse... ... Beam_Lse... Independent Beam.Rib Design de...
| section Beam_|se... .. Beam_lse... Independent Beam,Rib Design de...
Cther and general Beam_Cth... ... Beam_Cth... Independent Beam.Fib Design de...
4 Upper
Type of cover of upper reinforcement Auto Auto 441 EM 1992-1-1 Beam.Rib Designde...
4 Lower
Type of cover of lower reinfforcement Auto Auto 441 EN 1992-1-1 Beam.FRib Designde...
4 Side
Type of cover of side reinforcement Upper Upper 441 EMN 1992-1-1 Beam,Rib Design de...
4 Stimups
Diameter of stimups dss 2 8 mm EN 1992-1-1 Beam.Rib Design d=..
MNumber of cuts Ns 20 20 Independent Beam,Fib Design de...
Angle o= 50.00 90.00 deg Independent Beam,Rib Design de..
4 Beam slab
4 Longitudinal
Use a template of provided reinforcement | ™ Independent Beam slab Design de..
Rectangular section BeamSlab... .. BeamSlab... Independent  Beam slab  Design de...
4 Upper
e Bk Bin A4 EN 106991 Bazmolsh Mosianda
OK | | Cancel

22.2. Reinforcement Design
Main - Concrete - Reinforcement Design - 1D member - Reinforcement Design
Me v emAoyry “Reinforcement Design”, o XpnoTng €TMAEYEl TIG KOAWVEG/ DOKOUG Kal TO
TTPOYPAMNHa ep@avidel To BewpnTikO OTTAICUO TTOU XpeldlovTal Ta oToIxEia TTou eTTAEXONKav. Me

TOV TPOTTO AUTO, O XPNOTNG YVWPICEI TO OTTAICUO TTOU TTPETTEI VA OPICEl OTO TTPOYPOANKA OTO Briua
"Reinforcement input + edit > New Reinforcement”.

MPOZOXH péxpig aTiyung o oTTAIoNOG ival BewpnTIKOG !

Dig.

4.@?5&

475, oh
413?5* -‘““H\'“ / -\6‘
e \ / h¢-®'
P16, [T % hq’\%.
5. I Wb &
N
4,@?5.\ H“‘\“‘ h‘q}\b«
45?6» h\“‘““" h¢\6r
Dig. :-\1\| A
““""1..___‘]

|~
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22.3. Reinforcement input + edit
Main-> Reinforcement input + edit > 1D Members - New Reinforcement

B Longitudinal reinforcement b4
AlremBk 9> & =
LR_B_R1 A
LR_B_R2
LR_C_R1 -
— [ -y
LR B R3 @] (@
g v
Mame LR_B_R3
Description  Long. re...
Stirrup na.. StirrupR21
Mumbero... 4 o) o
Area [rm.. 1432
Type of be... beams a..
ol L |
(e o) o)
New Insert Edit Delete oK

Reinforcement parameters

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

from the Concrete member data
Ofrnm the Concrete setup [Design default)

(®) from the defined template
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22.4. Reinforcement input + edit > 1D Members

Main - Reinforcement input + edit > 1D Members > New Stirrups

FiveTal eTTIAOYR £VOG OTOIXEIOU TT. X KOAWVAG, aTTO KOUBO 0€ KOPPBO (apxn Kal TEAOUG KOAWVAG),
oUTWG WOTE TO TTPOYPAUMA VO KOTOAGREI TOUG KOUBOUG apxng Kal TEAOG yIa va TOTTOBETHOEI TOUG
OUVOETNPEG OWOTA. AQOU TOTTOBETNOOUV O CUVOETHPEG, YIA TUXOV ETTECEPYATia, O XPAOTNG
ETMAEYEI TOUG OUVOETAPES Kal aTTO TNV EVTOAN “Diameter” £xel Tnv eukaipia va aAAGEel Tn SIGPETPO
TWV OUVOETAPWY, N Kal TNV ammdoTacn METAEU TwV CUVOETHPWY OTTO TNV €vioAl “Stirrups
distance”.

B Stirrups layer *
Type of zone stirrups
Detailing no
Position number 1
Material B 500C
Diameter [mm] ]
Stirrups covers [mm] 300
Calculation of cuts number Automatic -
Type stirrup single -
Stirrups distances [m] 0.100
Real distance [m] 0.265
Diameter of mandrel dm =x*ds(s), x = 4
Anchorage
Torsion type D -
Anchorage L [mm] 120
Keep formwork v yes v
Actions
Edit stirrup shape EEE
Edit covers S
Edit stirrups distances EES
Cancel

22.5. Free bars
Main - Reinforcement input + edit > 1D Members > New Stirrups

Otav eicaxBOei pia eAeUBepn UTTAPA, AVTITTIPOCWTTEUE! JIA AUTOVONN OVTOTNTA TTOU OEV £XEI Kauia

oxéon ME Kavéva atmo Ta KaBopiopéva OokApla, OTAAEG, TTAAKEG K.ATT. OTO poviédo. Eival
QTTAPAITNTO VO TOTTOBETATETE TN PTTAPA OTA ATTAITOUNEVA JEAN.
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23. FOUNDATION DESIGN

To SCIA Engineer d106£Tel evowpaTtwuévo epyaleio yia TTARPN EAeyXo BepeAILIOEWY CUPPWVA
pe Tov ECY.

23.1. TENIKH KOITOZTPQ2H

H BepeAiwon pe yevikr KoITdoTpwon £QAPUOCETal KUPIWG OTaV TO £0a@Og Oev gival TTOAU
AVOEKTIKO - aoTaBEG £0a@og. H Asitoupyia NG KOITOOTPWONG POIALEl JE TN AEITOUPYia piag
oXAapag TTeAIANOOOKWV.

2.TN YEVIKA KOITOOTPWON OI IOXUPOTEPES TACEIG TTOU dNUIoOUPYyoUVTal €ival OTNV TTEPIOXN TWV
UTTOOTUAWMATWY KOl Ol aoBevEOTEPES TAOEIS OTIC evlIANETES TTEPIOXEG. OTav UTTAPYOUV
O0KOI gvioxuong, TOTE O TAOEIG OTO £DAPOG £XOUV MIKPOTEPN ATTOKAION HETAEU TWV TTEPIOXWV
TWV UTTOOTUAWUATWY KAl TWV EVOIANECWY TTEPIOXWV TNG KOITOOTPWONG.

23.1.1. 2D Members - Plates

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

B 20 member x
FEM model |sotrepic -~
FEM nonlinear model none -
Thickness type constant -
_ Thickness [mm] 450
—
et Member system-plane at Bottomn -
_ T Eccentricity z [mm] -225
T T T = LCS type Standard -
ez - - P -~ Swap orientation no
- ~ LCS angle [deg] 0.00
Structural model
z Nodes
N2037 abso
e N2038 abso
* : N2039 abso ¥
Actions
Table edit geometry EE N
Table edit structural shape B
Cancel
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23.1.2. Support

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

= Main |- Structure X

i1 10 Members
= £ 20 Members
£ Plates
=0 wall
¥ Shells
4% 2D member components
#2 Load panels
% Advanced Input
= [ Model data
= Z= Support
A innode
= point on beam
Z= line on beam
' line on 20 member &
= surface (el.foundatior

59

B Surface support on surface

552
Individual
Subl

54

Name

Type

20 member

Official Partner of SCIA in Cyprus

P
LT

COPAAYY

Qe 8 u

r"’o

MASES

ENGINEERING SOFTWARE

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

SCIA

ANEMETSCHEK COMPANY


mailto:info@masesoft.com

60

23.1.3. Connect members / nodes
Main > Structure > Model data > Connect members / nodes > Check v > Yes

23.1.4. Calculation/ Mesh

Main = Calculation/ Mesh = Calculation

23.1.5. Reinforcement design
Main - Concrete - Reinforcement input + edit > Reinforcement 2D

Me Tnv emAoyn “Reinforcement 2D” o xproTng €TTIAéyel To “plate” TTou opioTnKe Kal epggpaviceTal
TTapdBupPO OTO OTTOI0 UTTOPET VO BECEI TOUG OTTAICUOUG TNG ETTIAOYNAG TOU, TNG ATTOOTACEIG KATT.
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ENGINEERING REPORT

23.2. Engineering report
Main - Engineering report

Méow Tou Engineering Report eicdyovrar OAa 1o dedopéva TTOU  Tree >
OXETICOVTQI PE TN MEAETN, ETTEGNYOUVTAI O AETTTOUEPEIEG TNG MEAETNG [T Main

TTOU KUMQivovTal aTTO TTPOCDIOPICHO TWV OEOOUEVWV TNG HEAETNG OTA N

OTATIKA aTroTeEAéOUATA TNG avAAuong, €I0ayovTal OAOI oI €AeyXOl 1= Load Cases
OXEOIO0MOU TOU KTNnpiou aAAG Kal Ta oXEDIA PEANETNG TTOU WTTOPEI J#* Load Groups
, , - , I e , + - =
€UKOAQ TOOO 0 PEAETNTAG OO0 Kal N OPAdA ATTOTTEPATWONG TOU £€pYOU i;% ?”‘lh'”lat'”m
’ lesult classes
va Ta avTIANQOEi. = #% Dynamics
@ Masses
EmimrAéov, EUKOAQ UTTOPOUV Va ouadoTrolouvTal Oedopéva TNG IL*: Mass groups
MEAETNG Kal va £l0Gy0oVTal EIKOVEG TTOU QVTIOTOIXOUV OTa deSOUEVA ﬂc‘ |C°I”t‘_h'”at'°”h°f mass g
, = alculation, mes
auTta. Check structure data
25 Connect members/node
Me Tnv evtoAr) “Engineering Report” avoiyel TrTapdBupo oTo OTT0io J¥ Mesh setup
20 ” . I+ Solver setup
ME TNV swo)\r]’ New”, HETAQEPETAI OTO report yia av To B2 Local mesh refinement
ETTECEPYAOTOULE. @ Mesh generation

Calculation
E=] Hidden calculation
=¥ Autodesign
= steel
[Fiz] Integrated Design Forms
B Concrete
BE0 Geotechnics
= o = cit
I Engineering report I
k£ Drawing Tools
Bl Libraries
}E’ Tools
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Tree - B X
T2 Main

= }E Load cases, Combinations | &
¥ Load Cases
#* Load Groups
¥ Combinations
15 Result classes
= # Dynamics
@ Masses
* Mass groups Report Application
¥ Combination of mass gr¢
(=] D Calculation, mesh
Check structure data
a5 Connect members/node|
I+ Mesh setup
[+ Solver setup |
B Local mesh refinement |
Mesh generation
ER Caleulation
EA Hidden calculation
2% Autodesign
B steal
[k Integrated Design Forms
T Concrete
BES Geotechnics
= Composite
[Z Engineering report
& Drawing Tocls
[T

Properties
Project data (1)

Home

X @ E = B¢
New Delete Copy Open Regenerate
Report Application , , .
_ AImTAG  KAKK  yia va  avoicel  To
Report _1 ]‘\ TapdBupo Tou report Kal va TO
ETTECEPYOAOTOUE.
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Main - Engineering report - Insert

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

9]

E: 4 Undo = ,; = 5l 5] B E = % = o i
Insert

Paste Report] Regenerate
- : outdated~

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

v R X Available items v B X ~  Properties v 1 x

FeTLEED [heme [T

Language English (Unitec ~

First page number 1

- Special items || ~ First chapter nu... 1

Numbering of ch... Structured  ~

SCIA Design Forms (standalone]
Inbox Hide empty items

Swap left / right ...
[ ovee ] plct /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
- Compaosite Column ©
Composite <

>
www.scia.net  Page 1 = [ Page width

<

2Ta apIoTEPA TOU TTAPaBUPOoU ep@aviCovTal OAEG OI ETTIAOYEG TTOU TTAPEXOVTAI ATTO TO TTIPOYPANMA
oUTWG WOTE va eloaxBouv o1 Bewpeital atrd Tov Mnxaviké amrapaitnTto Kal CNPAvTIKO YA TO
report.

Mo kd&tw @aivovtal KATToIEG ATTO TIG ETTIAOYEG KAl TTWG XPNOIUOTTOIOUVTAL.
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Special items - Head and Footer Available items vz
-> Table of Contents e T EER
- Page Break
- Chapter - Properties > General

=1 Special items

X X X - Page break
Libraries = Material - Page format

- Cross section - Header / Footer
; - Chapt
-> Subsoils apter

- Table of contents
- Watermark

- Style

- Formatted text
- Result picture generatar
[#]- External items

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

- Project

[=- Libraries

- Setup manager

- Layers

- Cross-sections

- Materials

- Subsoils

- Pad foundations

- Monlinear functions

- LICS

- Seismic spectrums
oampere

[F- Concrete, reinforcement
- ShearConnectors

- Composite shear connectors
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ATd evioAr] “Regenerate”, kai pe TN xpAon Tou TTpoypduuatog Scia Engineer, degi KAIK

gM@aviCeTal TO TTI0 KATW.

Me Tnv evioAi
oTo “Engineering report”.

%

TRUCTURET ~ 5

Regenerate
cutdated -

Picture in scale - Insert objects to Engineering report Inbox

“ 13mR. MSELTMEME SA00D. ANl FBREC S
9 9 B 2. b 0% % 03 i §0 05 0% 11 1A% Gl e B B e R zoma

"R Zoom by cut out
Setview parameters for all
XE' Cursor snap setting

a Print/ Preview table
ﬁ Table to Engineering report

& Print picture

ﬁ Picture to gallery

m Save picture to file

E Copy picture to cipboard

1 Live picture in scale into Engineering report

Live Picture in scale into Engineering report”, TrpooTiBeTan n eikéva Tou povTEAoU

Live picture into Engineering report

ﬁb Wired model in view manipulations

@ Advanced graphic setup ...
? = =
[T? coordinates info

‘.‘:\ Picture wizard

Qe 22 1

1 g | g | T Iy, )
(CE|CE & X OEE B 5
Insert Insert Insert Close One af Two at ittq page 1 2 - . =
& Close & Close page] = page width W) Save
ed report into inbox PICLare S1ze Predefined properties I
)
|Caption |Ana|y5is model / Main reinforcement / Stirrups ~
Picture size definition Two per page - ]
Automatic scale to fit size O 1
Scale 1t T4.1226798483247 c
Stretch mode Dark lines 1
: Rendering Standard 1
Antialiasing quality MNone |
Rotation MNone i
Result information Inside picture 3
Export to PDF as 3D O
Position One below another
Image raster O
Load units in regen. (related to objects created in picture editor only)
Load activity in regen. O

Draw inactive members

as is in the window

—
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SCi AE NG IN EE R Tunua Final EBVLKOG KQWOVIOHOG: EC-EN
ZUVTAKTAS MASES SOFTWARE EBVIKO Rapaptnua Cypriot CYS-EN NA

Huspounvia  06.03. 2018 ; 'L?vouu d&g 1ag University of Cyprus

MeAétn  CONCRETE STRUCTURE TUTORIAL 2019 a ApiBuig abewar ypong R

2. 3D Views
2.1. 3D Structure with Dimensions

2.2. Analysis model
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23.3. Nodes, Member, 2D member

Main - Engineering report - Structure

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

L)

etc) o1o “Engineering report”, emA&youpue TNV evioAn “Structure” -> Nodes
- Member
- 2D Member
3.9, M.éhr]
'‘Owopa DuaTopn ETpoon M[qlni:lq Ixnpa [Apx. kopfog |[Kopfog téhoug| Toneog  [FEM tonog
m

L] ICS4 - L g (500; S00; 250; 2500 [Conoete Columins 3100 |Mpoppn M1 M2 lorihoc (100 runmd
K7 ICS4 - L g (500; 500; 250; 250)  [Concrete Columns 3.100|Mpoppn N3 [ lerishoc (100)  [runms
K2 ICS2 - Rectangle (250; 450) Conorete Columins 3.100Mpoppn, N7 NE lorihog (100)  runmo
K1 ICS2 - Rectangle (250; 450) [Conoete Cohsmins 3.100|Mpoppn, N9 N1D lorihog (100)  [runmd
T1 ICSE - Rectangle (1200; 250) [Conorete Cohsmns 3.100|Mpoppn,  N11 M12 leridog (100)  [runms
LE] ICS5 - Rectangle (1200; 250) [Concrete Colemins 3.100|Mpoppn  N13 MMid lerihos (100)  [runmd
K4 |CS2 - Rectangle (250; 450) [Conorete Cohsmins 3.100|Mpoppn  N17 M1 lerishoc (100)  [runms
KE ICS2 - Rectangle (250; 450) Conoete Columins 3100 |Mpoppn  N19 N2D lorihoc (100)  runmd
KS ICS3 - Rectangle (250; 500) [Concorete Cohemins 3100 |Mpoppn  N21 M22 lerishoc (100)  [runms
K9 ICS2 - Rectangle (250; 450) Conorete Cohsmns 3.100|Mpoppn  N23 24 lorihoc (100)  frunms
T2 ICS5 - Rectangle (1200; 250) [Conoete Cohsmins 3,100 [Tpoppy  N27 NZE lerishog (100)  frunmd
3 ICS2 - Rectangle (250; 450) [Conorete Cohsmns 3.100Mpoppn,  N29 3D lerihog (100)  [runms
T4 ICS5 - Rectangle (1200; 250) [Concrete Colemins 3.100|MpoppR  MN31 32 lerihos (100)  [runmd
D7 |CSE - Rectangle (S00; 250) [Conorete Beams 3.500|Mpoppn N2 n32 Bomde (BO) [runms
L] ICSE - Rectangle (S500; 250) Conorete Baams 2.500|Mpoppn  N32 LE] Bomoc (B0) runmd
o] |CSE - Rectangle (500; 250) [Conoete Beams 1,400 |Mpoppn N30 MNZE Phomdc (B0) [runma
DS |CSE - Rectangle (S00; 250) Conrete Beams 4,200 |Mpoppn  NE M22 Bomde (B0) [runms
D& ICSE - Rectangle (500; 250) [Conoete Beams 3.200Mpoppn,  N22 24 Bomd (B0) runma
D10 ICS7 - Rectangle (600; 250) [Conorete Beams 6,050 Mpoppn, N2 NE [Bomde (BO) runms
D1l ICS7 - Rectangle (500; 250) [Conorete Beams 5.600|Mpoppn, NE MN1D ] runms
D12 |CSE - Rectangle (500; 250) [Concrete Beams 4,950 Mpoppn  N10 Mi2 ] runms
[ ICS7 - Rectangle (600; 250) Conorete Baams 6,050 Mpoppn  N28 M4 Bomoc (B0) runmd
D13 |CS7 - Rectangle (500; 250) [Conoete Beams 5600 Mpoppn  N22 M1 Phomdc (B0) [runma
D17 |CSE - Rectangle (S00; 250) Conrete Beams 5600 |Mpoppn  N24 2D Bomde (B0) [runms
D14 ICS7 - Rectangle (500; 250) [Conoete Beams 4,950 Mpoppn,  N1E MMid Bomd (B0) runma
D18 ICSE - Rectangle (500; 250) [Conorete Beams 4,950 Mpoppn,  N20 Nt [Bomde (BO) runms
D1 |CSE - Rectangle (500; 250) [Concrete Beams 4,200 |Mpoppn, 12 14 Bomd, (B0) runma
D2 |CSE - Rectangle (500; 250) [Concrete Beams 3.200|Mpoppn  N14 g ] runms
D15 ICS7 - Rectangle (600; 250) Conorete Baams 6,050 Mpoppn N30 Larey Bomoc (B0) runmd
D4 |CSE - Rectangle (500; 250) [Conoete Beams 3.200|Mpoppn  N456 457 Phomdc (B0) [runma
D3 |CSE - Rectangle (S00; 250) Conrete Beams 3.200|Mpoppn  N4SE RaEE] Bomde (B0) [runms
D19 |CSE - Rectangle (500; 250) [Concrete Beams 4,200 |Mpoppn  N10 1S [Bomde (B0) [runEs

3.10. Nodes and Member Numbers
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23.4. Loads

Main - “Engineering report” - “Sets” trpobéTovTal Ta “Load Cases” oTo engineering report.
MNa va epgavidetal eikova Twv “Load Cases”, inyaivoupe oT1o TTpoypauua “Main - Load”.

ATé evioAr] “Regenerate”, kai pe TN XpAon Tou Tpoypduuarog Scia Engineer, 8egi KAIK
eMeaviCetar To Mo kK&tw. Me Tnv evioAr] “Live Picture in scale into Engineering report”,
TTpooTiBeTaI N €IKGVa Tou PovTéAou oTo “Engineering report”.

8. LC2 / Tot.value / Dead Loads

9. LC3 / Tot.value / Live Loads

£
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23.5. Results

69

MNa va mpooTeBouv Ta atroTeEAECHATA TOU PHOVTEAOU aTTO TO TTPOYpauua SCIA Engineer,

akoAouBouvTal T TTApaKATW PripaTa.

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

Me tnv emAoyn “1D Internal forces”, TTapoucidlovTal ol POPTIOEIS (AEOVIKEG,
POTTEG) TNG KOTOOKEUNG.

Official Partner of SCIA in Cyprus

=

[
[

EI Report templates

stem templates

- 0D Reactions

- 1D Deformations

- 1D Internal forces

- 20 Displacements

- 2D Internal forces

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

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

- EC-EM Timber check

- Eigen frequencies

- |BC - Design Criteria

- |BC - Steel check (ASD)

- |BC - Steel check (LRFD)

- Load definition

-~ Stability

H-_C5Y

t- _DEU

£

H-_RUS
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Mo k&Tw TTapoucIAleTal £vag TUTTIKOG TTIVAKAG TTEPIEXOPEVWY. Eival oTnv €1mIAoyr Tou
Mnxavikou TI B€AEl va TTOPOUCIAZETAI OTO TTIVOKO TTEPIEXOMEVWIV.

SCIAENGINEER = —— o
...... R A R s Rl " Tr S
gk 14.01. TEN ¥ it i BLA WY I
[YRENS STEE STRUCTURE ity i S
1. Moo NEEEEoynway
L (v, ey 1
L J W 3
3. | 20 Smustursssith Crmaraicna -
.3 Aok el 3
3.0 Arokin. reeackel &
3.k Arokein. okl &
1 e A 5
1. ety 5
T 3
1 T [
& M e Ty L]
1% Dpospoc 1)
5t Firadon. e Pssreher Fursbam io
1T, bdgafion io
1L i iy ii
I f Smutursd rocdes. iz
4 T OEDR k]
& | Tyt pdapaom 13
L OO MO 1=
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&, 5 e 1z
& . Oy i 13
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e =) Tl e -
&R Crepoent gopin - 718 )
ar1 =) Tl e =
&AL Crepoest gopin - SIS 1
and =) Tl e T
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4ra =) Tl e £l
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