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 TYPES OF ANALYSES
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Why SCADA Pro
.| Overview:
1. General Features:

I

= Software for static - dynamic analysis and design of structures
= 35 years of continuous research and development

= Reliable, precise, fast and productive.
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Why SCADA Pro

2. Technical Specifications :

O Follows leading standards (it is certified from Microsoft and Autodesk)

Compatible with

Revit* ; ) »
Structure 2011 o) SR s - T . T
Compatible b ey v T s Formsceser e E-0

Autodesk

[ Uses:

* industry standards (dwg, dxf, ifc4, xml, docx, pdf, excel)

* the most modern technologies (Finite Element Method, Adaptive
Mesh Generation, Direct X/Open GL graphics, .NET, C# and more)

* the latest numerical analysis methods
M EEITITIIEE |

g Matnematicn St

* new optimized algorithms 64-bit to generate large linear and
surface finite element models

* high computational performance (HPC) methods for reducing the
computational time and very effective for the analysis of big
structures

* Automated templates for typical structures
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Why SCADA Pro

3. Interoperability with leading applications and standard file types:

L SCADA Pro integrates BIM technology and two-way communication with both architectural applications
(Autodesk AutoCAD, Revit Structure) and other structural programs (ETABS, SAP2000).

o | ETABS " |
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Why SCADA Pro

O Bidirectional communication with architectural applications:

* Imports ifc files from Autodesk Revit and uses built-in libraries to recognize, automatically, all
the structural elements (columns, beams, slabs etc.) with their respective properties, in order
to create the model for analysis and design.
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Why SCADA Pro

U Bidirectional communication between ETABS and SAP2000 with SCADA Pro:

Exporting and importing structures of: - concrete
- steel
- timber
- masonry

to and from SCADA Pro for analysis and design
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Why SCADA Pro

1 Enables users to:

* Automatically Recognize Cross Sections from any architectural dxf or dwg design

* Import and rotate different design files (dwg, dxf) at each level of the building, including:
* automatic recognition of Structural Elements and creation of the whole structure
e automatic creation and pre-design of the foundation
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Why SCADA Pro

L Enables user to:

Automatically Convert lines, arcs and circles to corresponding k
design objects of SCADA Pro
Automatically create 3D objects (core, silos) from the outline of

any shape through “Front View Identification".
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Why SCADA Pro
4. Integrated Interface
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Why SCADA Pro

5. Multilingual environment

« Multilingual environment with automatic language switching

'S locati here E d
FURTHERMORE : 7 orofiotion haabecotted

* Analysis design and checks according to country regulations and
national annexes

. . . The E.U.IJRC, BSI, ta'::a ﬁx&m rsv:n%%mr:c E;:r::m‘::a"y through
* Printouts in the respective language ——
*® B . . . . . . Saud Araba v m gl
* Integration of Arab regulations (Saudi Building Code) regarding = I
loads and design of concrete, steel and masonry buildings. e ™
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Why SCADA Pro

6. Eurocodes and National Annexes N

Regulations- Combinations
; Loads
\ 1 L
~ @ | Design (ENi552) (ENTES93) (e 100+ ) (ENTE095) (ENTTS96)
= ) Concrete Steel Composite Timber Masonry i
Soil
Seismic
Aluminum EN 1999

Yes Partly
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7. Design - Detailing

Interaction between design & detailing

Layout of beams and columns

Connection detailing

Reinforcement detailing ~
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Why SCADA Pro

8. MODULES
l l I : I
DESIGN
ELEMENT TYPES TYPES OF ANALYSES MATERIALS - Checks
- Linear - Linear Concirete 1 Assessm-ent
- Surface Finite 3D - Non Linear tee - Connections
- Time History - Redesign

—

Reinforcements
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Why SCADA Pro

O ELEMENT TYPES

. . O s e s e

* Modeling Structures with /GCO A C IREE .
linear or / and 3D finite T
surface elements

* |nteraction between linear
and surface elements
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Why SCADA Pro

Q TYPES OF ANALYSIS
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Why SCADA Pro
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CONCRETE |

Why SCADA Pro

Rich library of standard and arbitrary (user efined) Cross
sections ]

f [ saea— o)

f et Limnong G (5 047

1 Epm———— 00

RNy B (5 Tuvreheom Bepeic baorokk ar IS 1000
S Cancl

Infinite modeling capabilities for inclined beams, columns
arbitrary sections, slabs of any shape and type, shells, masonry
infills

Combined and multilevel foundations with footings, connecting
beams, strip footing beams, mat foundations

fi1% yapn
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Why SCADA Pro

 DESIGN: Checks

= Members of Reinforced Concrete of upper structure and foundation— EUROCODE 2
0] Beams Editor 5 = ﬂn
i i . 9| AJQ] & U] K | 4 b 9 e
* Automatic design of all structural members y N |
* Calculation of moments of resistance by the M-N m -
interaction diagrams ‘ ‘ ' pa®
~ * 3D color display of the diagrams "
: | s * New powerful reinforcement editor for easy
: editing and modification e
* 3D display of the layout of the reinforcement N = we o
* Automatic bending - shear rechecking and
moment resistant recalculation Cotn o L

9|Q| Q& | K| | H| 4| B

* Automatic creation of the report and the
structural drawings — detailing of the
reinforcement, in dwg or dxf files.

so Adth (cm)
3 Cover (mm)
50 ling 1
L e ®
L smm=, S Recalculation
AAAAAA | [ O Home K6- 23
EH Type coLumn
HrH Dimensions g 40 /40
S 0 _
: ¥ = 700.00
1l Sl l= H - Her (cm) 300 /60
o Area (cm™2) 1600.00 / 1600.00
o pmax % - cm~2 4.0-64.00
peakc % - "2 1.01-16.08
o Rebars
8016
Cancel




Why SCADA Pro

STEEL

g ) ) e g S i I
* Rich library of typical sections 7 | S T s
AF !;.;p:ny Value ¢ N )‘, . % l,;“
. Trss 20 ‘ - - 3 = ‘ ~
* Automated templates for typical structures (trusses, 4 s e , il
frames) £ B XA A
ﬂ S::Z: z gmuo :’_:—:—: 2 - —
. . . . . . - Positon Angle 00 ’_:— - — ; =
* Automatic calculation and distribution of wind and snow | Do :
loads (EC 1 —SBC 301) = &
HorWind braci v
VertWind braci.. ¥
e Automatic calculation of combinations (EC 0 —SBC 301) o :
~J
EC1 WIND PARAMETERS ﬂ Open sove ok || concel 2l 5l & o 8| 8l 8
Zone | [slands until 10Km from the coast v oL v‘ ‘CDE” v‘ [ =
Altitude from sea level (m) ? | A 500
Mean Wind Velocity {m/sec) Vb,0| 33
:'1 Snow Density (Kg/m3) | 2 | p 125
%_ Directional Factor Cdir | 1
N Season Factor Cseason 1
ST 4 EC1 SNOW PARAMETERS Ao [1_d] Cloun2 e
0 Sea or coastal area exposed to the o Inbun ot = cane [ramvies (v (] 3ovien View
i Regulation v
so(my 00 Topography |Normal
n.1_ - Exposure Factor Ce L

Orthography Factor _ Thermal factor Ct 1
Cliffs and escarpments v UF'W""‘_j Snow Density y kN/m3 3

Zone TII (The Rest Greece)

Snow Load (at sea level) Sk,0 kN/m2 0.8

Altitude (from sea level) A m

Snowr Load (at Altitude A) Sk k/m2

Roughness Factor F=-180H=-0.701=-0.20G =-1.20 F =-1

Accidental Snow Load

[] Automatic Calculation Cr(z)

Design State | 06 4 (o exceptional falls/Ho exceptional drif

Exceptional Loads Factor Cesl 1 I i

A
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STEEL CONNECTIONS |

Beam to Column on the strong or on the weak
axis with bolts and end-plate, bolted or welded

Hollow Sections

Angle Cross Sections

Beam to Beam

Column Base

Flange and Web Stiffeners and Brackets
Beam continuity rehabilitation

3D display of the Connection

Detailed check results

Detailed drawings

More than 120 Connection types I

Why SCADA Pro

Steel connections

>

L = Hg

M

Beamto Beam Type B

Beam to Column
(Flange) I

Beam to Column
(Flange) T

Beamto Column
(Flange) -T

Beam to Column
(Flange) +

Beam to Column (Web)
r

Beam to Column (Web)|

T

T

{Beamm Column (Web)| |Beam to Column (Web)|
E +

Beamto Grider T

Steel connections

Beamto Grider+

an

n

.

Angle Cross Sections
K

Angle Cross Sections

Angle Cross Sections

Angle Cross Sections

=f
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N

i

Angle Cross Sections

Hollow Sections
(Trusses) K

Hollow Sections
(Trusses) KT

Hollow Sections
(Trusses) N

1

4

A

&

Hollow Sections
(Trusses) T

Hollow Sections
(Trusses) Y

Hollow Sections
(Trusses) X

Column Base



 DESIGN: Checks

Steel members and connections - EUROCODE 3

Checking of all structural members in bending and torsional

buckling.

All necessary checks for the ultimate and serviceability limit states

Analysis and design of composite construction (steel and

reinforced concrete)

Design of more than 120 types of steel connections (welded or
bolted) with 3D visualization of the connection detailing

Plan, elevation and section view connection detailing with

capability of exporting and saving in DWG file format

Layer: Steel Columns

Steel Design - Layer Data
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Bolt Holes Geometry
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TIMBER |

Design and checks of all members
according to Eurocode 5 and the

Automated templates for typical
respective national annexes

Rich library of typical sections
structures




Why SCADA Pro

TIMBER CONNECTIONS |

e Connections with metal dowel type fasteners (nails,
bolts, screws, dowels, staples)

e Steel and timber plates
* Placements angle and fasteners arrangement
e 3D display of the details

 Detailed check results

Node and timber members (Connectivity) General Parameters “
Seg./no. Name Type Direction Prior. Plane ™ Fastener Cutting of members
. 990 | Continuous ﬂ 0 Type |Bolts w Main member Connected members
2 1313 Connected j Grade 4.6 v ol ~
3 157 Comected | 2 Fuk{MFa) | 360 B *
4 1309 Connected ﬂ 3
5 985 Main x4 Plates
= 20 Cconnected | 5 Type |Steel w | /5235 w
Name 990 | Grade c20 v Number | 3 Thickness 10
b(mm; | 100 h(mm] 100 Angle | 359.9 Grain angle / Panel axis 0
b Emiber ERTRTIy (T, [v]width of slot same as thickness of plate
Width of slot (mm) 20
Side plates
Uniform placement of plates
Distance between plates el {mm) 0 Bolt parameters Cancel
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Why SCADA Pro

Page : 1

O DESIGN: Checks

Timber joint 11

Timber members and connections - EUROCODE 5

* Design of a cross-section for the ultimate limit state

* Design checks of a cross section under tension/compression parallel/vertical
to the fibers

* Check of a cross section under bending/shear/torsion

* Check of a cross section under combined stress

General parameters

Steel plate
. . . . ono Steel dlass 5235 |Timber slot width same as plste thickness [
) D f t t I b f t h It t I t t t b t b | t fu (MPs) 350.000 | Timbar slot width (mm)
esign Ot a structural membper 1or the ultimate IImIt State (memper Stablil NamperaTpBies B e s 7
Thicknass (mm) linnan Inistanca natwsan nistas a1 fmm
Sids pistes T
. . . . = =
* Column design check in compression buckling E— T =
Wember | Type
. . .
. Beamd heck lateral-t | buckl
ea esign check lateral-torsional bucklin e —
u 1157 | TuvBsbpsvo
Structural Component Parameters 1308 | EuvBeduevo
° H H - . H 985 | Kupo Miag
Design for the serviceability limit state
Capacity Design Steel Timber structures
. . . " N Selectall Deselectall - Sl s s
. Deflect trol, vibrat trol |
eriection control, vibration contro Lnes oicles copy Past o s
Caoncrete Columns ym 13 125 bh 100.0/100.0 {mm)
3 q Solid Glulam |1 Joint characterisfics
Timber Design (Layer) n Tiee s
Diametar F] 0.000 )
Layer: Timber Beams VERIFICATION NOT OK [ capactty Design Ampification Service class Class 1 N Washer dameter 0.000 )
Piug jsngth of dowel ()
Different Cross 100x100 v CHECK SELECTTON Load duration class | Permanent i Fele folerance 0.000 {mm)
Number of fastenzr s g
%] kh computation (8 3.2-3.3) 1
Description| Membi Comb. N vy vz Mx My Mz NO Auto| | N || MV MX M- MSV | MEV-N P ¢ ) Number of fastener columns [
ke (&6 6] 0 ker (&ST 7J 067 Diztance between rows 82 0.000 {mm)
Max N 705 1 3440 325 o008 000 001 oo [ MO R @ E [N [ <Y (808, Defance befveen o a1 0 gnrn‘ )
N 937 1 2538 017 -0.00 000 000 -0.01 | [ HEREEREN kshape computation (& 6.1.8) 1 Placement angle TapaNinin omig weg
xqv | 495 23 23.87 301 041  -0.01  -0.08 150 | [ M EENERETN fam comptation (& 6.1.6) 1 5“""9: Vz‘ :"3‘
Cross-Section Design lor | @ n e sw s om oes || M R EE R R SO, e 1=
%Qz 726 59 21.55 -2.32 2.44 0.00 0.22 0.05 | [ E B EREECONEN O Eceantricity 0.000 (rmm)
‘oz 628 55 2653  -2.81  -2.40 -0.00  -0.20 010 | [ EEEEE N [ 1 ' 55:’:;:’[‘:’;;:‘"”5 fo plate edge = oo
‘ X MX 746 23 -0.63 112 0.04 0.06 0.04 019 | [ T M FE M M [~ [ Py PFerpendicular to grain 0.000 mm)
Buck“ng Members |nput 1Mx 613 59 -228  -0.93  -0.18  -0.06 013 -0a3 | [ FE EF EFEFE[ NV I Total number of acfive fasteners tl
| kmy | 735 59 1200 003 168 000 104 000 | | E MEE E N T Hole diameter (mm) )
My | 734 59 1312 -0.01 194 001 -0z 00t | [ E M EEE N
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Why SCADA Pro

Mooy

Rich library of masonry units, mortars and walls

» Automated templates for typical structures -

* Modeling with 3D finite surface elements e

Ly1 fem) 300.00

e Automatic “Front View ldentification” from dwg file

Dwvide
Statxfem) 00
Staty em) 00

* Unreinforced - Reinforced - Confined masonry e o

Widhen) 3000
Thickness (.. 2000
Openng 2

 Automatic load distribution tool on surface elements i —

[ open ][ save ok | [ cancel
Properties of masonry .
Automatic distribution of loads on ti
Masonry Brick blocks wall - M2 25 em v Type Existing
Concrete jacket o Load Deni Losd v
: s @
Name | Masonry Brick blocks wall - M2 25 cm hickrs [0 i B “9& 3 i v — = .
Type  |Load-bearing v || single-leaf wall vl|[ =2 Cocrate Steel R - Drtrdion Dete =
. - Surface
C20/25 v S500 W LA LQOOX W X AT maliXg 7 ARLEKS S o
Masonry uni Common brick 6x9x19 v ebeutn Tavo 2 x
®8 |/ 10 cm fRd,c(MPa)= 0 Moo Seluct graphcaty
Thickness 25 fb=1.6733 fbc=2.0000 £=15.00 s
Anchorage | Without any additional car v o
Mortar Mortar Cement-M2 v pge
o Value Coordinate (cm)
General purpese designed masonry mortar fm=2.0000 P Not Pick
Wwall ? &1 0 1 (em) |0 t2 (cm) | 0 Py Wot Pick
o ot Pick.
Shell Bedded Wall o2
-~ ok Pick
Total width of the two mortar strips g (cm) 0 ? <4
i M its - Mort > | s pe o
asonry units - Mortars o defied by three
T Filled 4 o points
W "'E“ []Bed joil  Masonry units Mortars S 2 Distributon
Masonry uni E V] | Stones 20x20x50 v Mortar Cement-M1 v : o500 3 s
Thicknest 2%00000snte
Thickness 0 T Stones 20x20x50 Name Mortar Cement-M1 = 2
Specific o
Martar Type Dimensioned natural stone units v Type  General purpose designed masonry mortar v || ? P
Comprest Py
Masonry units - Class I v 2 Group |1 vl 2 Resistar | M1 v | Compressive strength fm 1 o 2 y
Modulus A 20 A
Wall > 1 0 t1 (cm) | 0 2 (em) |0 Mot sy ) )
Resistance calculation from dimensions New Save B 5 tount
Charact@ dx dy dz a 1 su  aun,00,2m0 e e
Nfmm2
L"mm dyl— 200 | 200 500 115 | 7
aximun
—— e
Concrete mill fek (N/mm2) Thickness T fukmax & dz
= Mean compressive strength foc | &
c20/25 20 0 Flexural
Save (N/mm2; - " 7 2% tm
Specific weight € (KN/m3]
Data reliability level Execution cantrol Flexural P oht = ) Neve 0
Sufficient ¥ dass 10w Bxit (N/mm2; Compressive strength fb 02
1 - Save
Eurocodes




g Why SCADA Pro

Q DESIGN: Checks

New masonry building (EC6)
|

Piers and the spandrels of a masonry wall - EUROCODE 6
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* Check out of plane bending perpendicular to the
horizontal joint

e Shear verification

[ [ tows1]

* Testing to vertical loads on the top, middle, and == e ’ e T
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Why SCADA Pro

Q ASSESSMENT

* Reinforced Concrete Structures e Masonry Structures B sscssment €9

* Contains the Eurocode 8, Part 3 (EN1998-3) provisions and ¢ Contains the provisions of EC8, Part 3 about the
design checks for the assessment of existing buildings assessment of bearing masonry structures under

 Nonlinear static analysis method (Pushover) and Linear seismic loading.

static analysis considering the uniform behavior * The design code recommendations are applied on
factor q and the local ductility factors m methods masonry structural elements that resist against in-

 Accurate derivation of the stress resultants and the plane lateral forces.

deformed shape of the structure * The corresponding structural elements are the

* Direct location of the “weak” regions on the structure piers and the spandrels of a masonry wall.

* Definition of the nonlinear relation of the bending moment
versus the plastic hinge rotation of each end of the
structural element e -

* Analytical
calculation of
all necessary
parameters in
each step of
the Pushover
analysis.




Q REDESIGN

 Reinforced Concrete Structures

jacket and shotcrete jacket

Column Editor - -ciEa
B e

e

Beams reinforcement choosing
material and side

Beam structural reinforcement Ex|
Top flange
540 o ox
Length Thickness =
Do not participate in the bending cancel

resistance check

Rekabiltation

Defoutt

Protection
e side Right sde
ngth | Lengin
Thickness | 10 Thickness
ot partiopate in the bending
stance chock
Rebars Revars
Cormer °6 Comer .
®
6 Intemedate °
Dowls - Suspensors. Design Checks Report
Diameter s v Bottom flange
Anchorage Length Length 40 |Thidness 10
Strrups Do not particpate in the bending
resistance check
®6 v /[0 m
Rebars

Uttmate Moment Resistance ehaiy

el Reinforced T |elis difem) |20

Columns reinforced cast concrete

Fiber reinforced polymers (FRPs)

Integration of the Sika products and
the calculating program for chemical

and mechanical anchors of Fischer
company
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Why SCADA Pro

Masonry Structures

The reinforcing method of a masonry structural
element is modeled by applying single or double

leaf reinforced concrete jacket

Properties of masonry

Masonry Brick blocks wall - M2 25 cm v

Name Masonry Brick blocks wall - M2 25 cm

Type  Load-bearing v | single-leaf wall v 2
Masonry uni Common brick 6x9x19 v
Thickness 25 b=1.6733 fbc=2.0000 £=15.00

Mortar Mortar Cement-M2 ©

General purpose designed masonry mortar fm=2.0000

Wall ? &1 0 ti(em) 0 t2 (cm) |0
Shell Bedded Wall
Total width of the two mortar strips g (cm) o ?

e
Masonry uni =t2

Thickness 0

Mortar

Masonry units -
Wall 2| wu 0 t (em) 0 ©2 () o Ll

(T m fick (W/mm2) Thickness

New
c20/25 20 0
Save
Data reliabiliy level Execution control
Sufficient v e T v Exit

Type Existing

Concrete jacket
Thickness | 0 single-Leaf v
Cocrete Steel
€20/25 v S500 v

® 8 |/ 10 cm fRd,c(MPa)= 0

Anchorage | Without any additional car

Filled vertical joints (3.6.2) ?
[]Bed join of thickness >15 mm

Thickness (Equivalent) 25
specific weight 15
Compressive strength fk 0.794381

Modulus of elasticity [ 1g0p || 0.794381
Gl

Characteristic strength fvk0

(Wmmz) o1
Maximum shear strength

fvkmax (N/mm2) 0108766
Flesural strength fikd 01
(N/mmz)

Flexural srength fk2 02
(N/mmz)
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