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Limitation of While Prota endeavors to ensure that every new update is tested, Prota
Responsibilities shall not be held responsible for any losses caused by documentation,
software, or usage errors.
In addition to Prota License Agreement Terms, it is the responsibility of
the user:
e to check of results generated by documentation and software,
e make sure that the users of the software and their supervisors
have adequate technical capabilities,
e make sure that the software is appropriately used following the
reference manual and documentation.

Intellectual ProtaStructure is a registered trademark of Prota Yazilim Biligim ve

Property Miihendislik A.S., and all intellectual property rights belong to Prota
Yazihm Biligim ve Miihendislik A.$. Documentation, training, reference
manuals, and any program component cannot be copied, distributed,
and used in violation of the license agreement.

Trademarks ProtaStructure®, ProtaDetails®, ProtaSteel®, and ProtaBIM® are
registered trademarks of Prota Software Inc. Prota logo is a trademark
of Prota Software Inc.
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Introduction

As Prota, we have been developing leading Structural BIM software for more than 30 years.

ProtaStructure 2021, which we delivered in July 2020, was an important milestone in achieving our
mission and commitment. As you know, ProtaStructure 2021 came with 64-bit architecture,
multi-threaded operations, and the latest technology platforms.

Despite the challenges of the global pandemic around the world, we were able to continue our
development and customer services without significant interruptions during 2020 and 2021.
ProtaStructure 2022 is the result of our team’s devotion and hard work.

To provide you with a more integrated experience, we have migrated our FE Floor and Foundation
Module to 64-bit and integrated it with the main program. We have achieved performance gains of
up to 10 folds in modeling, general usage, and visualization.

We have introduced new seismic checks such as Seismic Joint Spacing Calculation, Forces on
Non-structural members, Target Displacement Calculation in Pushover Analysis, retrofitting, and
member assessment with CFRPs various international design codes.

As a result of user feedback, we have developed new reports and enhanced the existing ones, such as
integrated slab and mat foundation design reports. Besides, a more refined user experience awaits
you in slab and mat foundation design. The loading system is redesigned from scratch with a more
flexible, scalable, and visual approach. Snow load calculation is now automatically done to EC and TS
codes. Imperial units, steel domes, arch, and curve-shaped frame members can be counted among
the new features.

Additionally, you can create custom beam rebar patterns and create templates that include rebars
with more than two layers. Staged Construction that considers the long-term effects of creep and
shrinkage is also introduced with ProtaStructure 2022.

Significant enhancements are made, and new features are introduced in data communication with
BIM platforms. Bi-directional SAF Data Exchange is the latest addition to our BIM collaboration
arsenal.

ProtaSteel 2022 is completely migrated to a 64-bit platform. The user interface is redesigned from
scratch, promoting practicality without compromising habits and usability. In-product instructions
and wizards are provided for productivity.

We are confident that you will enjoy and benefit from the new features and improvements in
ProtaStructure Suite 2022. You will be able to find the details in the pages to follow.

Thank you for choosing ProtaStructure.
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Extended Localization and Code Coverage

New Report and Ul Languages

With ProtaStructure 2022, we have supported Polish, Romanian, Serbian, and Slovene languages.

You will be able to set Ul and Report languages separately. English, Spanish, Portuguese and Turkish
are among the other supported languages.
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Imperial Unit System

Imperial units can now be used during modeling, analysis, design, documentation, result review, and
detailing.
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Seamless Switch Between Unit Systems

ProtaStructure 2022 offers three preset unit systems widely adopted by structural engineers
worldwide: SI, MKS, and Imperial. The unit system is automatically adjusted based on the selected
template and can be changed or fine-tuned later on by the user. Navigate Settings > Unit and Format
menu to control the units.

Level Mark, Analysis Length, and Displacement Units

New unit selection entry, “Level,” is introduced with ProtaStructure 2022. As a result of user
feedback, the level mark unit was differentiated from the member length unit.
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Options
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Besides, ‘Length’ and ‘Displacement’ units used in the analysis are also exposed to user choice. You
can change these units any time you like to see the analysis results in desired units. In ProtaStructure
2022, analysis is done with constant internal units, so you don’t need to repeat and update the
analysis after you change any units.

Important Note:
The only limitation is the Post Analysis Reports created during the analysis. After changing the length
and displacement units, you will need to repeat the analysis to see these reports in the correct units.

Extended Code Coverage

The following new codes are implemented, and existing code support is extended in ProtaStructure
2022. Design guides for code support can be found in our Help Center.

Romania Seismic and Snow Loading Codes (EC8, P100, EC1)

Wind Load Calculations to Colombian Seismic Code Title-B — Reglamento Colombinao de
Construccion Sismo Resistente Titulo B — Cargas (NSR-10)

Wind Load Calculations to Peruvian Loading Code, NTE020
Peruvian Seismic Code, NTEO30

Peruvian Concrete Code (RC Beam Design)

Brazilian Design Codes, NBR (RC Beam Design)

Indian Design Codes, NBCI (RC Beam Design)

Indonesia Seismic Code 2019 (SNI1726-2019)

Indonesia Design Codes 2019, SNI (RC Beam Design)
Philippines Structural Design Code, NSCP (RC Beam Design)

Automated Calculation of Snow Loads

Snow loads can be automatically calculated to EN1991-1-3 (Base code and Romania Annex) and
TS498 loading codes.

ProtaStructure” ProtaSteel ProtaDetails’ ProtaBIM’
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Stage Construction Analysis with Creep and Shrinkage

Staged construction analysis can now consider creep and shrinkage in addition to elasticity variations
with time. For this purpose, variation of time-dependent properties (Elasticity, Creep, and Shrinkage)
of concrete is introduced with ProtaStructure 2022.

Although highly parametric new models are developed, predicting creep in reinforced concrete
structures still maintains its uncertainty. This complexity is due to the material itself and the problem
of assessing time-dependent deformations and loss of prestressing forces, which are usually not
considered in structural analysis. One can tackle this uncertainty and complexity in creep prediction
to a certain degree by adapting the code procedures that give general guidance.

In ProtaStructure, time models specified in FIB Model Code 90 and EN1992-1-1:2004 can be used.
These time models are used explicitly in staged construction analysis. Creep and shrinkage strains are
incorporated in the analysis depending on the time between stages and post-construction.

Time-dependent parameters and staged construction data are also communicated to
general-purpose analysis software, including SAP2000.

To specify these parameters:

1. Open the concrete material properties dialog.
2. Click on the “Time-Dependent Properties...” button.

Concrete

Concrete

s General

c208 Material Name : C300
C240

230 Material Color : [ 192, 192, 192 v

G300 Mechanical Properties
320 f—
Cas0 Modulus of Elasticity : 3733706.5 psi
C400 Shear Modulus 1 1555703.8 psi
€500
00 Poisson's Ratio ;0.0
Thermal Expansion Coeff, : 0.00005000 (1/°C)
Unit Weight ¢ 0.150 kipffft3
Design Parameters
Characteristic Compressive Strength (Fck) ¢ 435113 psi
Characteristic Tensile Strength (Fctk) ¢ 278.47 psi
Material Coeff : 150
Time Dependent Properties
Time Madel : CEBFIB90
Compressive Strength and Stiffness : 0.000
Creep : 0.000
Shrinkage : 0.000

& | %X

Apply to all members of this material dass in this storey Time Dependent Properties. .. W 0K *® cancel

3. Check the “Time Dependence Options” you want to consider in the staged construction
analysis. If you wish to partially consider these parameters’ effect, you can enter values
between 0 and 1. Entering ‘0’ or unchecking the related option will deactivate the parameter.

ProtaStructure” ProtaSteel ProtaDetails’ ProtaBIM’
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Time Dependent Material Properties (C300, fcm8 = 30 MPa, Ecm2 = 25743 MPa)
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4. Select the “Time Model” that you want to use. Available options are CEB FIB 90 and

EN1992-1-1:2004.

5. Specify other parameters like Cement Type, Relative Humidity, Start of Shrinkage, and

Aggregate Type.

6. The time models will be automatically considered in staged construction analysis once you
assign the concrete material that you have edited to structural members (especially columns

and walls)

New Seismic Checks and Calculations

Seismic Forces on Non-Structural Members

ProtaStructure 2022 can calculate forces acting on non-structural members and their connections to
the building to ASCEOQ7, Eurocode 8, and TBDY2018. Specify the non-structural members and their
properties, and ProtaStructure will automatically calculate the story accelerations and forces
depending on the analysis type. The non-structural Member Force Calculator is located under the

“Loading” ribbon.

L =] k& -
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Seismic Force

According to ASCE 7-16 13.3.1 horizontal seismic force, Fp, is defined as,” The horizontal seismic

design force (Fp) shall be applied at the component's center of gravity and

distributed relative to the

component’s mass distribution”. Calculation details are given in subclause 13.3.1.1 which states the

formula (13.3-1) given below.

0.4 a, Spg W, z

_ » Sps Wp z

E = % (1+23)
!P

ProtaStructure’

Seismic Coefficient

According to EC8 4.3.5.2 [2) seismic coefficient, Sa is defined as, “Seismic coefficient applicable to non-
structural elements”. Calculation details are given in subclause 4.3.5.2 (3) which states the formula

(4.25) given below.

Se=aS[EA+)/0+ - T"/TI)Z) -05]

ProtaSteel ProtaDetails’
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Seismic Separation of Buildings

To avoid pounding damage in adjacent buildings, we must provide spacing between structures. The
calculation procedure is well defined in seismic codes. If you need to design the seismic separation
between two buildings, you can use the “Seismic Joint Design” tool in ProtaStructure 2022. It is
located under the “Analysis” tab on the ribbon. With this tool, you can either load the displacements
of an existing ProtaStructure model or enter the second model’s displacement values manually.
ProtaStructure can perform the calculations to ASCEQ7, Eurocode 8, and TBDY2018.

‘ B ) {9} = ProtaStructure
Building Setout Modeling Loading Review Analysis Design Drawings & Reports BIM Dizplay Views Help
—H W dddof
i e
g 3 = = X B 3 E
= | — — £ 5 T 1
Analysis  Buiding FEFloor FE Raft Foundation  Update Delete Seismic Monlinear ~ Existing Building Analytica Auial Load
Manager Analysie  Analysis Analysis SteelBars  SteelBars  [Joint Design Analysis Aszesement Mode Comparizon Report
Analysis Post-Analysis
Seismic Joint Design — O X
¥ Direction Storey | X Direction Storey % ¥ Direction Storey | ¥ Direction Storey | ¥ Direction
Displacement, Displacement, | Direction | Displacement, Displacement, | Seismic
Storey CurrentModel | SecondModel | Seismic | CurrentModel | Second Model Jont, | | Stuctural Parameters Svmbol | Value
(rm) {mm) Jont. (mm) {nm) (mm) Calculation Details
9.6 4.4 15.8 17.1 17.1 36.2 Importance Fa
2= 32 L o 138 - Defiecton Amg According to ASCE 7-16 12.12.3, “Separations shall allow for the maximum inelastic response
= — displacement (6). u shall be determined at critical locations with consideration for translational and
& 20 2.3 torsionsl displacements of the structure including torsional amplifications, whers spplicsble
02 E “0 s using the following equation:”.
0.1 0.2 0.3 0.3 0.5
Cd Smax
5“ - d Umax
3
Bmax= maximum elastic displacement at the critical locatian,
According to ASCE 7-16 12.12.3, "Adjacant structures on the same proparty shall be separated by
at least Sur, determined as follows™
Byr = \5!\{12 + 6’
Use First Building's Displacements B\l and BM2= maximum inelastic response displacements of the adjacent structures at their adjacent
edges.
Second Model oK Cancel J

Extended Strong Column-Weak Beam and Joint Shear Checks

ProtaStructure 2022 can perform strong column checks of RC and steel special moment-resisting
frames according to ACI318, Eurocode 8, and TBDY2018.

Checks for Steel Frames

Strong column checks for special moment resisting frames can be done to AISC341, Eurocodes, and
Turkish Codes.

Enhanced Reports

In addition to new code coverage, the strong column-weak beam and joint shear check report are
rewritten from scratch to include more visual components with intelligent notifications.

ProtaStructure” ProtaSteel ProtaDetails ProtaBIM’
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Strong Column-Weak Beam and Joint Shear checks can now be reviewed for a single column and
beam while designing their reinforcement. In this way, you can fine-tune the design while keeping an
eye on these global seismic checks.

Visual Interrogation

These checks can be reviewed using the new visual interrogation options.

Strong Column - Weak Beam Check

Joint Shear Check

I
[ warna
[ e somus

Discontinuous Beams in Joint Shear Check

Discontinuous beam in plan or elevation can now be optionally considered in Joint Shear Checks. You
can set the “Continuity Tolerance” in plan or elevation. If the distance between beam faces is larger
than the tolerance in a joint, they will be considered discontinuous. “Continuity Tolerance” settings
can be accessed via the “Settings > Beam > Design” tab.
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—Joint Shear Check

$ Vertical Continuity T
Toleranee: | 70 ¢
Sy Plan Continuity
4 Tolerance: 30.00 cm

Distance is measured between near sides of beams.

Target Displacement Calculation in Pushover Analysis

A vital step after pushover analysis is to find the demand that a target code spectrum requires (a.k.a,
performance point). A target displacement identifies the performance point. After plotting the
capacity curve, ProtaStructure 2022 can detect the target displacement value according to FEMA356,
Eurocode 8, and TBDY2018.

0.8 4
08 i
074}

05§

Spektral fvme (g)

0 i
i —— | 54.=18.3542 cm
03 4§

02 i

0.1+
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Spektral YerDegistirme (m)
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Retrofitting and Assessment with CFRP

ProtaStructure can retrofit and assess beam and column members confined with Carbon Fiber
Reinforced Polymers (CRFPs). The CFRP confinement positively affects the shear resistance and axial
load capacity of members. Currently, ProtaStructure can consider these effects according to the
TBDY2018 seismic code. CFRP definition can be assigned to the members using the “Retrofit Using
FRP” command on the member’s right-click menu or contextual ribbon tab.

— x FRP Design - X
e nfor
Lo N ayers, nf 1.0
= fectve Thidness, amm
713 m St Wi, wf 1000
Filet Radus, rc 30.0 mm Fillet Radius, rc 30.0 mm
rg, s 1713 mm . T, Spacing, s 21805 mm F.ﬂf 5’70) d
Vo of Sestcty, £F 155000.0 VPa w, />\\<_ Mods of Elastty, EF 155000.0 WPa
Utmate Stran, =fu 0.018 ' Ultmate Strain, efu 0.018
St i, of StaiLint, <
PR - W [
Continuous PR Continuous FRP t
4
FRP Contributi — FRP Contribution- \\[
Shear Contbution, U ) |~ Shear Contuton. vF o Z
Compressive S rength, kc S h Column Options ProtaStructure 2021 (5.0
— _L Wember wfomator HEIP Column
e —— ) )
e et Ot ¢ e sennopy L Edit SectionMaterial Insert Column Jacket | J Retrofit Using FRP =
fecures Sheer Capacty Reaured Shear gr} Edit Materials Steel Corrosion Ratio
Extend Caolumn
Report o Cancel Report Steel Realization Ratio to Member

We have developed a batch design interface for fast definition of FRPs and copying these definitions
between members. You can manage your FRP retrofit designs collectively and get a detailed design
report that includes all retrofitted members. The batch design interface is accessible at Design
Ribbon Tab > CFRP Batch Design.

Analysis Design Drawings & Reports
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New Tools in BIM Integration

BIM integration is always a significant priority item in the ProtaStructure development roadmap.
Projection of the changing norms, digitalization, stringent emission standards, and carbon footprint
reduction in structural engineering passes through the application of BIM technology. We strive to
improve our BIM collaboration infrastructure and introduce new capabilities with each new release.

Bi-directional Communication with SAF Files

SAF is an initiative from the Nemetschek Group to improve the collaboration between structural
engineers by developing an open exchange format for exchanging data between structural analysis
software based on the Excel format. It focuses on a practical, easy-to-use design that structural
engineers can use in daily practice, and it is meant as an open format.

SAF communication is currently supported by leading structural and architectural software, and Prota
is also participating in this workgroup.

The first implementation of the SAF format is provided with ProtaStructure 2022 and more to come
with future updates.

Building Setout Modelling Loading Review Analysis Design Drawings & Reports BIM Display Views Help
L W | W | ﬁ s R\/ | W | W )}‘ @ ‘ TN
i@ (55 ad R ? |re LJ st [For| L AN
IFC Import  Export D¥F Import Export SAF Import  SAF Export Revit  BIM Integration ExportImage Export STLFile Export Exportto  Export Export to
IFC File DXF/DWG File Import Status of Active View (3D Printer) 3D PDF SAP2000 to ETABS OpenSEES
BIM Links Analysis Links

Improved Revit Integration

User feedback is implemented, and enhancements are made in our dedicated Autodesk Revit Add-on.
It is also adapted to work with Autodesk Revit 2022.
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Streamlined Ul and Dialogs

All BIM Collaboration dialogs and wizards have been aligned to provide a similar user experience.

Improved Analytical Links with SAP2000

SAP2000 links have been enhanced to export FE Floor and Foundation models in addition to the
Building Analysis model. All selected analytical models can now be exported at once.

Time-dependent concrete material properties and staged construction data are also communicated
to SAP2000.

B SAP200D Analysis Model Export m] 'Y

Building Analysis

+'  Building Analysis Model 07/08/2021 13:19:40 SAP2000 - Version 9 Data File Export
FE Storey and Foundation Models SAP2000 - Version 10 Data File

+ ¥ Storey: 3 FE Floor Model 03/08/2021 16:06:09 SAP2000 - Version 15 Data File

+ ¥ Storey: 2FE Floor Model 03/08/2021 20:37:43

+ ¥ Storey: 1FE Floor Model 09/08/2021 20:37:45

W Storey: 0 FE Foundation Model  06,/08/2021 17:27:10

v x
CK Cancel
Analysis Results in CSV Format
We have received much user feedback for exporting the [ s reans - 0 x
analysis results in comma-delimited (CSV) file format. In .
ProtaStructure 2022, we have provided this so that you foaceens L e
5 P ' y
can export and interpret the results in your custom T =
. | Live Loads v vz
spreadsheets or utility software. You can create the CSV 5 atem e Lo 1 v
files using the “Analysis Results Report” dialog. ) o
| Equiv. Static Seismic ¥ (E+)
| Equiv. Static Seismic Y ()
G+
G+Qp1

U =
aes CSY.... Y

Sortby loading

“|report Exit
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Flexible Loading System

One of the revolutionary features in ProtaStructure 2022 is our new and flexible loading system.

Don’t worry! All the standard loads are automatically calculated and decomposed on the members.
You may still need to apply additional loads in any orientation and load case. For this purpose, you
can use the new interactive load editor.

For example, you can now apply horizontal loads on the beams along their lateral axis.

In addition to this, point and uniform loads can be manually applied on truss joints and truss
members.

You can also visualize the loads in the structure in 3D. You can view the entire storey with the loads
applied and even insert new loads on this view.

We are sure you will find a lot of flexibility and interactivity in our new load editor.

Assign Loads in Any Direction and Visualize in 3D

You can now assign loads on members in any direction and any load case with the help of the new
“Load Editor” and visualize them in 3D for better inspection.

2 kN/m

500 ey

Rz =10.729 kN

/

AN

1kN

Rz =11.771 kN

Manual Loading on Truss Joints

In ProtaStructure, trusses usually resist indirect loads automatically transferred from purlins,
claddings, frames, and connected beams.

ProtaStructure” ProtaSteel ProtaDetails’ ProtaBIM’



rp\g PLOTA Introduction = Page - 20

ProtaStructure 2022 can now assign manual loads on truss joints and chord spans.

2 kNfm

L3-2kN //”if".sk. QA

Static and Dynamic Soil Thrust on Basement Walls

In ProtaStructure 2022, we have developed a new soil thrust calculation wizard. It can calculate static
and dynamic loads soil with or without water table, including surcharge loads according to
geotechnical principles for cantilever and basement walls. Any number of soil layers and water table
can be defined.

The dynamic load calculation depends on the selected seismic code if the wall in question is the
basement wall. Currently, only TBDY2018 seismic code is supported for dynamic basement loads.

In summary, this wizard can be used for all codes as a means for the calculation of the soil loads on
walls following the geotechnical principles. You will see the same wizard powering the pool macro in
ProtaDetails.
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1IF Soil Model - X
Input .
P Model Label : | Soil Model 1 wall Height : 400.00 cm

Soil Model Model Type : | Cantilever Wall [v] wall Angle :

Settings

Soil Profile loadSide: [actve  [v] Calculation Step Size : 10.00 em

Surcharges Load Term : u Water Table Level : H
Results

Results

All cases are assigned.

Print Report
oK Cancel

Enhanced Load Visualization

The most-reported feedback from our users was the lack of 3D visualization of the loads assigned on
the structure. Although ProtaStructure had several dialogs and editors to visualize the loads, it was
impossible to picture them all together in 3D before the building analysis.

With ProtaStructure 2022, you can visualize the loads on the entire structure or a part of it.

F O - Storey: 1+3.00m)
LoadTypes | iew Options

9 L & 4 m = B v X =

Rectanguisr  PolygonUniform | OK  Cancel Report
iform Areaload  Area Load

Py V& =

b
i
SARPR R QI G B

(]
aLl

o

a[ll] ]

User-Defined Vertical Load Cases

Thanks to the new loading framework, you can now create more than one Pattern G (Gravity),
Pattern L (Live Load), and User-Defined Vertical Load case and assign loads to them. In addition to
this, you can specify if user-defined vertical load cases will contribute to seismic masses or not. In the
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previous versions of ProtaStructure, our users could create user-defined vertical load cases but could
not assign any loads to them.

User-defined vertical load cases are not automatically considered in the load combinations. So, you
must add them manually to the load combinations. To define new additional vertical load cases:

1. Go to the “Building Analysis > Pre-Analysis > Loading Combinations > Load Cases” menu
2. Click the “Add” button

Load Cases
Mo | Label Type | Pattern |Direction | Eccentricity Use Cracked Sections | Description
16 dg ~
2 | Gc by v/
30 Iy
4 Qc g v
5 Qpl by =_
6 Qp2 g _=
7 Ez g W/
8 G_eqg b ¥ v/
e 1 O
10 G2 b
11 [Ex+ - 1 =] v
s # x a v X
Add Edit Delete Help OK Cancel

3. Change the Label and the Description.

4. Following load cases are automatically generated by the ‘Loading Generator.” They can not be
edited or deleted.

a. Dead Loads

b. Live Loads

c. Pattern Dead Loads
d. Pattern Live Loads

e. Dead Loads with Cracked Section (Dc or Gc)
f.  Live Loads with Cracked Section (Lc or Qc)
g. Vertical Earthquake Loads

You can not define a second Dead or Live Load case with the same pattern. You can define as many
dead or live load cases with different patterns. ‘Dead’ and ‘Pattern Dead’ load cases automatically
include the self-weight of members.

If you want to define a new vertical load case without the self-weight of the members, pick the “User
Defined Vertical Load Case” option. You can check “Include In Seismic Mass” to include the loads in
seismic mass calculations.
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Load Case Editor

st |

Load Case Description

|Equiprner1t Loads |

—Load CaseType—————————————
| Pattern Dead Load

() Pattern Live Load

User Defined Vertical Load

User Defined Lateral Load

() Thermal Load

Define the pattern by entering '1' for loaded spans
and '0' for unloaded spans. Leave this field blank
for cases that all spans are loaded.

Indude In Seismic Mass

T
Load Types View Options
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Slab: D102 -Loads

p
Ell g 4 m v = & &|vx
Thermel | Point  Uniform Walllosd FullUniform  Rectangular  PolygonUniform | Report | ZoomExtents | OK  Cancel
Load Load Areaload  Uniform Area Load Area Load
Surface Loads
o vi|e
- Loads
L
( Self Weight
" Line Load

Line Load 1553.93
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Roof Live Load, Snow and Rain Load Cases

Separate load cases (and combinations) for roof live loads, snow, and rain loads can be automatically
created in ProtaStructure 2022. While snow loads can be calculated automatically by the program,
other loads can be assigned manually to these load cases.

u‘ "c- -
Sab x afr

General | Loads Load Types View Options

]
Self Weight: | 2,943 kN/m2 & L

NErma Point  Full Uniform Partial
Room & Load Load AreaLload  Uniform Lo
Dead Load: | 2.33 kN/m2

Gener... Fri
[ m
Imp. Load: 2.0 kNfm2 G W ldm mp H
Roof Load: 1.0 kMfm2 i3 A
Q
Snow Load: 0.0 kNjm2 Qp 1
Rain Load: 0.0 kNjm2 Qp2
Qr
Slab Does Not Contribute 5
to Floor Diaphragm R v
+F Update x Close

Copy and Paste Loads

As the variety of the available loading options has increased, a more advanced load copying
functionality is developed. Previously, you could only copy infill wall loads and user-defined loads on
beams. Now, you can copy and paste any type of load between members in any load case using a
single user interface.

B Copy Loads - O X

G(1) D201-G-Gload -D101

o] ¢} D201-Q-QLoad - D101

G_eq(2) Line Load {0} D201-G_eq - Area Load 4
Thermal Load {0) D201-G_eq - Area Load 5
Wall Load (0)

Select\Deselect All
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Better Loading Experience for Corewalls

With ProtaStructure 2022, corewalls can be loaded before or after merging the corewall panels. The
loads that are defined before the merging are preserved.

Wwee & - Wal; P31 -Loads - o x
Load Types | View Opt
S oL & @ 8 @ mee 2@ G|/ x
Solload | Pomt Unform  Partel  Wallosd Partel walhea | g Report | ZoomExtents | Ok Cancel
load  Load  Urifor Load Walllosd  Load
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Pr o <> S| || LoadPropertes
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Detailed Load Profile for Infill Walls with Openings

ProtaStructure 2022 can optionally calculate a

1.344
. . . . . . /’;-‘\ —
detailed load profile for the infill walls with openings. _— T/ I
The exact position and dimension of the openings are ’
0.993 0.993 0.99 0.993 0.993 993
considered, and the load profile is calculated ol o7
accordingly. [+ . 50 150 225 375 ) !!'V\/
o | : l )
You can activate the detailed load profile calculation : !
by unchecking the “Uniformly Distribute the Loads of
Infill Walls with Openings” option in “Load Editor
Settings.” .
optons %\ [T
e 0712 0712
+ @ rromsrctre tmonmert | um,m.yD‘s.,‘.,u.i.hmmnnﬁu\ua.‘wmums| - l l
b == Project Preferences ).313
[ Unit and Format I T ]
» Pz Label -
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[] Lateral Drift & Bracing
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+ ¢ Beam

» .~ Slab

+ A, Foundation

Stairs
I0[ Retrofit wall

b ¢F Steel Settings

+ [ Analytical Model Settings

44fj" Load Editor Settings
Single Element View Settings
Multigle Flenent Vie Setti
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Rib Slab Loads —Automatically Decomposed in Building
Analysis

In previous versions of ProtaStructure, ribbed slab loads were automatically decomposed by Yield
Lines Method or FE Decomposition Method ‘before’ building analysis.

With ProtaStructure 2022, rib beams are always automatically included in the building analysis
model, and loads are transferred automatically during the analysis using the connectivity information.

Automatic Height Adjustion for Infill Wall Loads

The height of infill walls can now be automatically adjusted when the storey height is changed.
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New Modeling Tools

Steel Domes

You can now insert steel dome members in your models with the help of a highly parametric wizard.
Domes can be inserted by picking two points defining their diameter or selecting a slab hole.

L Purlin f 1T \]Z Rotate the Coordinate System
m g @ 0 Girt @ “l“ La IV Selection Filter

Column  Beam  Truss Frame Cladding) Steel Support  Floor Plan Flane )
P Brace Dome Types  Section Definition [y Clear Selection

Steel Members Tools

fop 9% 58

Curved Frame Members

Frames that are curved on horizontal, vertical, or any inclined plane can be inserted with
ProtaStructure 2022. To insert such frames:

1. Select the “Curved” option on the frame properties window,
2. Pick two points on the screen and specify the apex distance.
3. Enter the “Plane Normal Angle” to change the 3D orientation of the frame member.
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Frame Member x

Gen 30

Label: 155
Type: | General v

Storey:

Section: | T | W12-12x6 1/2x27

N V2 V3 T M2 M3

7z

Insertion Method: |~

Plane Normal Angle: |30

Apex Distance: |50

+ Update ¢ Close

Improvements in Brace Insertions

Significant improvements are made in brace generation and insertion in ProtaStructure.

1. Plane Normal is now displayed in 3D view. This visual hint will help you to visualize and locate
frame rotation.

2. Connected elements are shown in a translucent manner for a better presentation.

Frame labels are displayed, and frame ends are marked in 3D view.

4. The frame's end offsets and in-plane rotations composing a brace can be adjusted
independently.

w

New Visual Interrogation Options

Following new visual interrogation items are now available with ProtaStructure 2022:

1. Strong Column - Weak Beam Check Status
2. Joint Shear Check Status
3. Member Performance Assessment Status
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Joint Shear Check Strong Column - Weak Beam Check

New Slab Insertion Method: Pick Closed Slab Edge

Slabs can be inserted now by selecting a closed slab edge line n the screen without the need for
surrounding grids.

1. Select the “Pick Closed Slab Edge” option on the slab

. . . . Beam Region W
properties window and pick a slab edge object on the screen. Axis Region
2. Alternatively, you can select the “Beam Region” option and Beam Region
. S . + Update | Pick Axis
pick a point inside the closed slab edge object. In both Pick Points
methods, you don’t need the existence of surrounding grids. Pick Closed Slab Edge

Splitting and Joining Beam and Frame Members

Colinear beams and frame members can now be merged or split for a more straightforward model
modification.

Extended Steel Profile Library

The steel profile database is extended for Vietnamese and Malaysian high-strength Z and C profiles.
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Column Steel (HE300A) Purlin Cold Formed (CA00<100x27x4)
Datsbase | Project Lasx25x3 Datobase | Froject General | Properties
H 8 t Cold Formed v Section Name: [C400x100x27x4 Material Color B 51, 153, 255 |
BRI <1 ® Baieacs:
B B e e e 5 T
5L 0.00an
@ | <D g 2 Re [ oom 52 0.00an
I L a5 45 4 5 H o . 0.40am
50 50 4 5 6 E WL+ L 270em
HI
D e 60 60 4 5 - R1 0.30em
b E SIGMA R2 0.00 em
mES & | % 5 s 8 at 0.00am
70 70 6 E SIEMA+ a2 0.00 cm 5..
e 75 75 6 9 12 H mm 61 0.00em |+ Hide Labels
B 25 mm B2 0.00 cm
80 80 6 w
I 1 H1 3mm 1 Section Angle: |0 D
0 75 9
o 3mm |: c Mirror About:
I H 20 6 7 10 13 R1 4 mm
100 75 7 10 R2 2mm Materials-
M 1.120195 kg/m Profile [Default]
C- 100 7 10 13
AXX 142.7 mm2
@y | & m 0mma
I 125 75 7 10 13 22 0mms
Well 0 mm3
T 0 w13
< We22 0 mm3
1@ 130 9 12 15 it o
O s 150 9% 9 12 wp22 0mm3
w0 o 12 15
Qeee - v
Reset to Defaults
select | (X Cancel
¥ oK XK cancel

Enhancements in Performance and Memory Usage

ProtaStructure 2022 has optimized visualization, general usage, and memory management
performance. Depending on the project size, we have achieved overall performance gains up to 10x in
modeling. The performance improvement can be recognized better in larger projects.
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Transparency and Quality in Design

In the past years, we have received a lot of user requests regarding the reports that we generate in
ProtaStructure. The following titles summarize what we have done new in our design and
documentation system.

Design of Steel Domes

Design of the individual members in a steel dome can be done in ProtaStructure 2022.

D101 - Steel Truss Design

Design

» Type: Crown Beam

» Type: Horizontal Brace.

4 Type: Longitudinal Beam
F101  TUBOLZOX120X10 Compact 151<200 0.16 <1.00 ass 7 (Combined)
F102  TUEOLZX120(10 Compact 151<200 020 <1.00 v (Combined)
F103  TUBOLZX12010 Compact 151<200 019 <100 % (Combined)
F104  TUROLZX12010 Compact 151<200 0.15 <100 ass v (Combined)
F105  TUBOLZX120X10 Compact 151<200 017 <1.00 ass 7 (Combined)
F106  TUBOLZX120(10 Compact 151200 018 <1.00 v (Combined)
F107  TUBOLZX12010 Compact 018 <1.00 % (Combined)
F108  TUBOL20X120¢10 Compact 019 <100 v (Combined)
F109  TUBOL20X120X10 017 <1.00 ass £ (Combined)

‘H]D-

0.85

New Beam Rebar Patterns

In ProtaStructure 2022, we have developed a flexible rebar patterning system that integrates custom
patterns accurately and efficiently. The pattern editor itself is not released to our users yet, but you
will be able to benefit from its substantial advantages.

As a result of user feedback and localization requirements, we have placed several preset rebar
patterns to meet the beam design and curtailment needs. You can review these patterns via the
“Options > Beam > Rebar Patterns” menu.
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Options
P! Rehar Patterns Rebar Types Curtailment Options
» ° Protastructure Environment ~ | | | Bent-Up Pattern 1 Top Bar Label Top Bar
+ @ ProtaDetails Environment Standard Pattern 1 Support Top Bar 1 Type Top Bar
Standard Pattern 2 Support Top Bar 2 IDefault Rebar Layer L Bar atLayer 1 ! vl
+ == Project Preferences Standard Pattern 3 Bottom Bar 1 | Default Left Extension = Extend Left to Short [
Gq Unit and Format Bent-Up Pattern 2 Bottom Bar 2 Default Right Extension —.| Extend Right to Short w
» HE Label Standard Pattern 4 Support Bottom Bar 1
[zl Codes Standard Pattern 5 Support Bottom Bar 2
Standard Pattern 6 Web Bar Pattern Summary:
e Ame ot Tyess
4 ¢ Beam Mumber of Bottom Layers: 1
Design Sample Drawing
Parameters
I Rebar Patterns 1
[y Steel Bar Selection a
»  Curtailment rT | i | T
» Detail Drawings = | -
¢? Detailing I i | | | |
» ~ Slab |- i |
2 /i]; Foundation o o
& stairs | 1
i} Retrofit Wall
b ¢# Steel Settings [ 1
b %& Analytical Model Settings Y- -
41f Load Editor Settings i
Single Element View Settings — - § ’ -
Multiple Element View Settings
ﬁ_:ﬁ']Scales - : .
+ £ Rebar IBeam Type: |Floor Beams vl Span No: Y] 3
+ ] Plan Details

Help F1i Cancel

A brief walkthrough on how to use the rebar patterns is as follows:

Rebar patterns differ for Floor, Rib, and Foundation beam types. This setting can be switched
using the “Beam Type” list at the bottom of the window.

A dynamic live drawing exhibits the selected options on the user interface for easy review.
This review can be adjusted for up to three spans.

The label and type of rebars are fixed and cannot be edited. The rebar types constitute the
backbone of the pattern system, such as Hanger Bar, Top Bar, Support Top Bar, Bent-Up Bar,
Bottom Bar, Support Bottom Bar, Web Bar, and so forth.

Click one of the rebar types. The settings for the selected type will be displayed on the right.
The Default Rebar Layer controls the layer where a specific rebar type is placed initially. The
curtailment algorithm will put the rebars on the same layer starting from the top if given the
same layer.

If the algorithm fails to place all bars in the first row, it puts the top bar with “Extend Left to
Short” or “Extend Right to Short” options on the second row. If “Default Rebar Row” is set 2,
this rebar is placed directly on the second row.

ProtaStructure provides up to 3 default rows. However, this does not mean that number of
rows is limited. These are just default rows, and as explained above, the algorithm decides
the actual row. It means if you have a deep beam with a narrow width, you can even have six
rows of top bars, although you only have one layer of the top bar.

Set the default right and left extensions for the selected rebar.

ProtaStructure” ProtaSteel ProtaDetails’ ProtaBIM’
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Modified Beam Rebar Editor

Since now it is possible to add an infinite number of rebar layers, we had to modify the Beam Design
interface. The Minimum Rebar Area and Spacing indicators are moved to the top to allow the rebar
groups to expand downwards as necessary.
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T -

Beams | Rebars

Reinforcement Data - Axis: D

Bottom Bar 2
Support Bottom Bar 1
Support Bottom Bar 2
Web Bar

el 4 Previous Span Copy Bars =
] == H v X
— P Nextspan paste Bars
Select  Diagrams  Detal Mot Scaled Design  OK  Cancel
Bars Drawings  Moment Values Span| 3500 PasteBarsto Al Report
CopyfPaste Repo Exit
Top2Bot2sups2 1 2 3 4
! 15000 ! 15000 ! 15000 !
se1 < sB2 i~ s83 =
167.18 5650 10228 123,42 a2 12433 10229 5650 167.05
Required As(mm2
SO S g1 1371 ma > axn 8395 5130 %P 242 1379 o160 X0
I 2500500 | 250x500 | 2s0x500 | 1
: . : :
500 4500 500 4500 500 4500 500
b + t + + + + 4
prapw— \
As-min (Top) 15105 150,38 15105 15105 150,38 15105 15105 15038 15105
As-min (8ot) 15105 15105 1505 15105 15105 15105 15105 15105 15105
S-Bar-CL (Top) caas < FFTES EYTIS P FETE <aa> PETIS <
s-Bar-CL (Bot) caa> <44 <44 caa> <aa> can> <aq> caa
Deflection Check L/d = 9.93 < 503,67 /g =993 < 126,14 Ud =993 < 50352
¥-Sup. Links o ] o [l [l o
Links 1H8-300 1H8-300 1H8-300 1H8-300 1H8-300 1H8-300 1H8-300 1H8-300 1H8-300
Hanger Bar 5H8 5H8 5H8
Top Bar L
Top Bar 2
Support Top Bar 1
Support Top Bar 2
Bottom ar 1 58 sH8 58

New Slab Design User Interface

We have redeveloped the slab design user interface to make it more user-friendly and productive,
enabling you to copy/paste the bars and see the design details in a drill-down approach.

The existing “Slab Analysis and Design” button opens up the new design interface.

To edit the rebars, click on them and use the in-place editor similar to Beam Rebar Editor

Note that the right support bar of the first slab is the left support bar of the second one.

Therefore, they are linked and edited together
® You can copy the support and span bars selectively between the slabs of the same strip
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B - Slab Analysis and Design - o x
Design
~ =0 == —
= EHEl j::h (=73 7 m = Al | 3 Mark AllSiab Strips
Interactive  Slab StripDesign CheckSiab | Seftingsand  Fiter  CopyBars [, Desian | [ Remave Print Marks
Desin  (BatchMode)  Thickness | Parameters Report
Design Edit -
SabStip | Storey Type Analysis Results Source | Slabs U. Ratio Desion Status Print | Rebars
D104 (h=12.0 am) 1498/36 + 1408/36 + 1208/40 ~
Xt 1 Span Strip - D103 (h-120cm)  0.82 v v 1498/36 + 1498/36 + 1208/40
D105 (h=12.0 cm) 1408/36 + 1498/36 + 1208/40 + 1208/40
xz 1 Span strip - D102 (h=120m) 0,82 v V] 1498/36 + 1408/36 + 1208/40 + 1208/%0
X3 1 FE Span Strip Buiding analysis D101 (h=12.0am) 0,67 v W] 1498/36 + 1998/35 + 1208/40 + 1208/40
D104 (h=12.0cm) 1408/36 + 1408/36 + 1208/40
x4 1 Span Strip - D102 h-12.0cm)  0.82 1 12 100120
D101 (h=12.0 cm) B o7 Slab Analysis and Design : X2 (Span Strip) - B %
xs 1 Span strip - D03 h=120m) 0,82
X Slab Design
X5 1 Span Strip - DS (h=120am) 0,82 v =
s 2 Span Strip - D1 h=120m) 0,82 o D CopySwportears | X
‘ k - . = Copy Span Bars
x7 2 Span Strip - D2 (h=120am)  0.82 Design Report | oK Cancel
D04 (h=12.0 cam) 2. Copy AllBars &
x8 2 Span strip - D3 h=120am)  0.82 -~
D205 (h=12.0 cm)
D204 (h=12.0cm)
X ¢ ) AsLeft Support As-Span AsRight Support
8 2 FE Span Strip Building analysis D02 (h=12.0cm)  0.64 Seb Type requred requred required Left Support il Right Support
D201 (h=12.0 am) » Provided Provided Provided Sup Top pi
s 2 Span Strip - D3 h=120m) 0.8 @2 (@2 (@2)
Y10 2 Span Strip - D25 =120 0.89 . = = 1
D304 (h=12.0cm) 177 L77 177 53/36
¢ ) D104 08/40
Y10 El Span strip - D302 (h=120am)  0.8% =) 265 279 279 140 () M
D301 (h=12.0 cam)
Y11 3 Span Strip - D303 (h=12.0em)  0.89 - - . [
12 3 Span Strip - D305 h=12.0cm) 033 D105 s s it osfad :13:
x12 3 Span Strip - p:ih=12.0am) 082
x13 5 Spzn strip - D302 (h=12.0cm) __0.52 N
- 8/36 (8)
ue 177 177 177 98/% (8 S840 ()
279 279 265 08136 (B)

Check Design for User-Defined Column Links

ProtaStructure checks whether the user-defined links are sufficient according to the selected
concrete design code. By default, ProtaStructure automatically calculates the diameter and spacing of
the column links depending on the user settings. However, you may want to do optimizations and
customizations in your design. To enter and check user-defined links:

® Go to the “Shear Design” tab on the column design dialog.

e To change the automatically calculated values, check the “Edited” checkbox and enter new
values for diameter and spacing,

® ProtaStructure will check the provided links and state the design status on the screen.

e If you click OK and exit the column design dialog, the design status of the column will be set
to “Fail” if the links are not sufficient.

® Also, design status will be set to “Fail” if a batch column design is performed with the “Check
existing reinforcement (Do not reselect bars) option.

ProtaStructure” ProtaSteel ProtaDetails’ ProtaBIM’
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b1/b2: |

el[ez:‘

L1/ |

Loading:

User Defined

Select Marked Combinations as User Defined
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| e |
Steel Bars L\nt Shear Design ‘ *ndamass | Settings |

€25 /5420

—Shear Design —Liny
Dir:1 Dir:2
vd*D 5,347 4522
Ve 0.000 0.000
Ve 10.189 5.724
No. of Link Legs -1:
Calculate -Z
N Mi1 M22 vi v2
Mo Label
‘ ® ‘ (t.m) ‘ tm) ‘ ® ‘ ®
1-Top 9.042 0.22 3.20 1.274 0.091 G+Q
-Bottom 10.932 -0.10 -1.39 1.274 0.091
2-Top 9.042 0.22 3.20 1.274 0.091 GHQs1
-Bottom 10.932 -0.10 -1.39 1.274 0.091
3 -Top 9.042 0.22 3.20 1.274 0.091 G+Qs2
-Bottom 10.932 -0.10 -1.39 1.274 0.091
4 -Top 0.148 -1.46 -1.62 Sl 2771 GeHQc+Ez+Ex+
-Bottom 1.762 1.81 3.98 Szl 2771
5 -Top 2.766 1.56 251 5.320 2.817 GoHQc+ErEx+
-Bottom 4.381 -1.87 -4.27 5.320 2.817
6 -Top 0.755 -0.87 -0.85 -2.571 -L683 GoHQc+EzHEx-
-Bottom 2,370 1.09 2.04 -2.571 -1.683
7 -Top 2.158 0.97 1.54 2.900 1.729 GcHQc+Ez-Ex-
-Bottom 3.773 -1.156 -2.33 2.900 1729
8 -Top 1.108 -2.08 0.15 -0.555 -3.920 GcHQc+Ez+HEY+
-Bottom 2.722 2.57 0.43 -0.555 -3.920
9 -Top 1.806 2.18 0.74 0.884 3.966 GcHQc+ErEy+
-Bottom 3.421 -2.64 -0.72 0.884 3.966
10 -Top 0.797 -2.38 -0.34 -L792 4476 GoHQc+EzHEy-
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New Settings for Slab Design

Column Node

Interpretation Options,

Inclusion of Wood-Armer

Combination Options can now be accessed via “Slab Design Settings.”

Previously these were located in the FE Floor Analysis menu.

Options

+ € ProtaStructure Environment
+ @ ProtaDatails Environment

Suppert Top Steel

} == Project Preferences
{5 Unit and Format

+ iz Label
) Codes

Interior Support:
Exterior Support:

Cantilever Support:

+ (] Column & Shearwall
b ¢ Beam

Extend by 'd

Parameters

4 i Slab

Design
Rebars
Appearance
+ A Foundation
& Stairs
id Retrofit wall
} ¢ Steel Settings
» [ffin Analytical Model Settings
» §fi* Load Editor Settings

Ribbed Slab Filler Blocks Unit Weight:

Extension
Lengths

Min, Moment
(% of Span)

0.25 xL 50
0.25 xL |50

0.25 xL

0.450 t/m3

Slab Steel Concrete Cover: 0.0cm

Enter 0in This Field to Use Design Code Value

slab Design Combinations

® Use All Combinations

(7! Scales

+ &) Rebar

» £ Plan Details

Use Only Vertical Combinations

7= Template Management

slab Span Lengths in Analysis
® Lise Clear Span

Use Centerline Span

Suppart Band Beam Width
) Use 25% of Non-adjacent Siab Edge

25% of Short Edge Of Slab

Column Node Interpretation

® Include Column Node Results
Ignore Column Node Results
Average with Nearest Node Results

Wood-Armer Effects in Design
Indude

®) Ignore

Help F1

Enhanced Design Diagrams
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Effects, and Slab Design

Column, beam, and frame member “Design Diagrams” now have an option to display analysis results
from “Building Analysis”, “FE Floor Analysis”, or “Merged” results of these two. In the “Merged”
mode, vertical load case results are used from “FE Floor Analysis” while the rest of the load case
results are collected from the “Building Analysis”. These options are only displayed if an “FE” analysis

is performed.
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% Beam Design Diagram R =

84.300 88.955

opte
66.9
. 55.374 , 52 53.502
2,
jsgram 2877 23
i 2 O 9332
On Vv [ V2 (kN)
Or VM [M2 0 7178
Oe O - 1 10560
ectionDispla E )
65349 62731
29

99.970

81449
2 74320 72514
«c -54.383
"
o
(o
Esason M33 (kN.m)
GeraeEx. {|
cor 17,5341 4217 14056 21280 21 otes
RN 34.086 32.50432.169
ceicer 34507 43840 43.954 3743
R
2 2 2 2
Frame ID £ % 77 %
K304 K305
L=4.00 (m) L=4.00 (m)
iRt - (3] [ [ [ <
FEFloor Analysis Results % X
Report || ot

Mat Foundation Punching: Soil Pressure Under Each Column

In the previous versions of ProtaStructure, an overall average soil pressure was used in the mat
foundation punching checks. With the new version, average soil pressure is calculated inside the
tributary area of each column.

You can specify the dimensions of the tributary area. In this way, punching checks become more
accurate.

()
\

WA

A

A

Y/}

Column and Wall Punching Check - Storey: 0 ( +-0.00m)

—Column Punching Perimeter Op
Polyi Chedk Column Perimeter
olyline
Circular Indude Load Within Punching Perimeter
Erms Indude Horizontal Load Combinations
Columnjwal Inserton Diam-1 SDE“’(‘% Diam-2 5”“2‘;% “Ed“f:“;n’)‘ == EEW;;',
s1 [} 8 20 8 0 0 -12.233 ]
s2 0 8 20 8 0 0 -16.619
s3 0 8 20 8 0 0 -20.896
54 0 8 20 8 0 0 -19.867
S5 0 8 20 8 0 0 -18.063
56 0 8 20 8 0 0 -16.471
s7 0 8 20 8 0 0 -17.13
S8 0 8 20 8 0 0 -.083
59 0 8 20 8 0 0 -10.759
s10 0 8 20 8 0 0 -10.37
s 0 8 20 8 0 0 -13.279
—FloorSlabs Merge Option: Kolon Ortalama Zemin Gerilmesi Hesab: =
[~ indlude Column, Wall and Beam Edges Cekirdek Alan Ofset Mesafesi:
Y —— o Buraya kolonun ortalama zemin gerimesi cekirdek
‘ stcnHoor Area | | Seieha | 2lan hesabi igin kenardan ofset mesafesin girin. =] X
Caleulate | | Close

New Ul for Rebar Diameter Availability

As a result of the introduction of imperial units and imperial rebar grades, a new user interface and
workflow were needed for specifying rebar diameter availability.

First of all, you will not see the Diameters column on the Material dialog anymore.
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Material

Storey Hawving Different

[#][x]

“a Material *
Default Materials Concrete Columns c25 5420
Foundation Floor

4 Concrete Walls C25 5420
Longitudinal Web Bar 5420
Haorizontal Web Bar 5420

Concrete Beams c25 5420
Slabs C25 5420
Rib c25 5420
Links 5420
Steel Columns 5275
Steel Beams 5275
Truss Members 5235
Purlin Members 5235
Girt Members 5235
Brace Members 5235
Frame Members 5235

v

oK ||x Cancel |

Rebar diameter selection can be made using the “Edit...”

dialog.

Rebar

—Rebar
SD24 (Round Bar) General
5040 (Deformed Bar) Material Name SD40 (Deformed Bar)
SD50 (Deformed Bar)
S50 (Deformed Bar) Material Color I 255, 0,0 E
SBPDN 930/1080 Mechanical Properties

SBPDN 1080/1230
SBPDN 1275/1420

Modulus of Elasticity
Shear Modulus

29007547.5 psi
11156737.9 psi

Introduction = Page - 38

button on the Rebar Material Properties

Poisson's Ratio 0.30
Thermal Expansion Coeff. 0.00001200 (1/°C)
Unit Weight 0.430 kipffft3
Steel Bar Parameters
Minimum Yield Strength 58015.10 psi
Ultimate Strength {Fu) 0.00 psi
Bearing Strength 0.00 psi
Material Coeff 1.15
Rebar Symbol D
Rib Type Type 2 E
Imperial Fioak O
Metric Prestressed O
lE‘ Rebar Diameters Edit... I
|| Apply to all members of this material dass in this storey
ProtaStructure’ ProtaSteel  ProtaDetails’ ProtaBIM’
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$420 Rebar Table - m} =
[] column Label Diameter (mm) Area (mm2) | G... |
[ wal 8 8.0 50,266 =
E 2;‘“ 10 10.0 78.54 O
] rib slab 12 12.0 113.097 O
[ Footing 14 14.0 153.038 O
] links 16 16.0 201.062 O
[7] Longitudinal Web Bar 18 18.0 254,459 O
["] Horizontal Web Bar 20 20.0 314,159 ]
[7] Generic 22 22.0 380,133 O
24 24.0 452,339 O
25 25.0 490,874 Og
fe' 6.0 530,929 O
b 23.0 615,752 O
a0 30.0 706,858 O
32 32.0 304,248 ]
34 34.0 907,92 O
35 36.0 1017.876 O
38 38.0 1134.115 O
40 40.0 1256.637 O
42 42.0 1385.442 O
44 4.0 1520,531 O
4% 45.0 1661.903 ]
Show All B 8.0 1309.557 O
Unit: Metric
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Design Reports with Step-by-Step Calculations
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Providing transparent design documentation to our users is the number one priority. We have been
investing a lot of time to fulfill this.

This version provides step-by-step design documentation for RC Beams, Pile Caps, and Pad Footings,
including code references.

Detailed RC Beam Design Reports

Design reports for RC beams now include more details, including formulas, step-by-step calculations,
and code references

Requred Shear Reinforcament
Maximum Spacing

Detailed Pad Footing and Pile Cap Design Report

= = Reinforcement Data - Axis: D
Beams | Rebars i
— = Beam: 1B1 ( Left Top Section )
= | b =] 4 Previous Span Copy Bars
Bl B 3 B = =
— B Next Span Paste Bars Rectangular Section Details
Select | Diagrams  Detail Display Mot Scaled = Design Design oK
Bars * Drawings Moment Values Span | 3500 G| | PasteBarsto Al | Report | Report(Mew) s =
Width Depth o i
Copy/Paste = Clear Cover Clear Cover
b (mm) b (mm) d (mm) ey over ) g
Standard Pattern 2 o 2 e — ehon
—h— 3 0 0 75 75 75 75
1 | ivd 1 182
197 7 F2) 0
Required As(mm2) w@ o o ; = Bending Design
250x500
) - . Factored Moment at Secion M. = B7kNm
500 4500 s00 Sirength Reduction Factor = 03 (ACIH1B19, Table 21.21)
[ + + Resistance Re= M/ (gbd?) = 073
Extra As(mm2) | ‘ ‘ Enuivlent Recangular Compressve Svess Block Focir 1 = 08510056 - 28117 = 054, 28MPa << 55 NP (ACIHB-19, Table 22243
Rsmin (Tog) e e e e Reinforcement Rato 8= DG (1 (1281085 ) = 000
fs-min (Bot) joot pooy oot oot Requred Are of Tension Reroroment Ao = pbd = 197 e )
S-Bar-CL (Top) PETETY PETETY PITEY PETTEY Winimurs Area of Flesarsl Reinforcamant Pore = Max[025 Wb 414, 14bdf ] = 372mm? (ACH1B49, cl9.642)
s-Bar-CL (Bot) <33 <> <49> 49>
%-Sup. Links 1000 1000 1000 Aoshomn — Ao = Asme = S12mmt
Links 1R8-100 1R8-225 1R8-100 1R8-100
& >0.005 — Tens Jon. Sacti be designed, A
Top Bar 2D16) ‘ :
Support Top Bar 1 2016 Shear Design
SEeiicEE Sirength Reduction Factor @ = 075(ACI}8-19, Table 212.2)
Bottom Bar 1 3012 Moddfication Factor A = 1.0 for Normahwaight Concrate ( ACI318-19¢1.19.243 )
2D12 Spectied Yield Strength of Transverse Reinforcement fe = 240 00 Nim?
EEEREDE ' = Factored Shear Foros at Sestion Vo = 000N
Support Bottom Bar ipi0 Shear Sirength Provided by Concrete e ATAE bad = TA20KN
Nominal Shear Strength of Shear Remforcement. = -T420
Web Bar B "
Mnimum Shear Reinforcement - L 0.35bu/fe] = 00004 m (AGII16-19 Table 9.6.3.4)
Limit on Cross-sectional Dimersions g 7HN (ACIHB19 Table 97.622)
Limit flegs Vimiz = 033 4% bed = 21823 KN (ACRAB-19cl22512)

V. <05 ¢V — No shear reinforcement is required at the section. Provide minimum
‘shear reinforcement for safety.

Bels = Auminls = 00008m
Sowe = o (42,600 mm ) = 00000 m (ACI18-10 Table97622)

Design reports for pile caps and pad footings now include more details, including formulas,
step-by-step calculations, and code references

IN=N+TW

EMi=Mx +Vx (h- M) +Ecot N

IMy=My +Vy (h- i) +Ecca N

Comer stresses,

01=IN/ Ly - 6 ZM: / (LILA) - 6 ZMy / (LAL)

02= IN/ Luly + 6 EMu / (Luly?) - 6 IMy / (LiLy)
03=IN/LLy + 6 IMu/ (LiLy®) + 6 ZMy / (L2Ly)
0= IN/ Lily- 6 EM: / (LiLy®) +6 ZMy [ (LiLy)

IMx
Comb IN (kN) (kN.m)
Comb #1 39755 423
Comb #2 39755 423
Pamh #2 207 AR 402

IMy
(kN.m)
0.38
0.38
na2e

ProtaStructure’

Shear capacity is calculated according to EC-2,

(6.2.8) Veger = 0.2 k (100 p £)"(1/3) + (0157 0.2 5 * dy * d = 144 12 kN

(6.3N) veizz = 0.035 (k * 15) (f* 0.5) + (0.15* 0.2* s * o * d = 220.84 kN

Vee = Man(vede1, Vecg) = 220.84 kN

Vixof = Ot Gt Ly + ((Omax - Oct) Gt Ly 1 2)

Wyt = Oct Oyt L + ((Oman - Oct) iyt L 1 2)

ol o2 Viteed = Oet Oz Ly + (O mae - Of) thonz Ly 1 2)
(kNm2)  (kNm2) (K
207 51 22741 2 _
07 o1 297 41 5 Viyd = Oct vya L + ((Ormax - Oer) thyz Le 1 2)
N7 EA 97 A4 290 2R N0 AR
ProtaSteel ProtaDetails’ ProtaBIM’
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New Slab Design Report

We have modernized the slab design report and decorated it with visually appealing tables and
intelligent notifications. Slab design reports are now more comprehensive and automatically created
in batch mode for selected slab strips.

Slab Analysis and Design

Slab Strip : X1 -- Storey : 1

Materials : C25/S420

WMo -Lott
d g L1 | Csupport | Cspan AS | rsquirsd AStrsquirsd AS Rasquirsd Span
ST b | @ | Le |t | M | ™| A it | Asunmiss | Asneiss | SUPOMt | penup | SUBPOTt
ype em | tim? em tm tm T‘:“ cm? om? om? hd StrBot P
D101
101 | 0589 |47500| 003 | 003 | 023 177 177 177 8/36 (B1)
120 | 0.000 {47500 061 | 046 | 081 265 279 1065 WM | jep gy | 21010
10.1 | 0.589 {47500 0.03 | 003 | 081 177 177 177 oloro ) | R8E)
120 | 0000 {47500 061 | 046 | 061 1065 279 279 Tl o8 By
D03
101 | 0589 |47500| 003 | 003 | 061 177 177 177 o838 B) | oug 7y
120 | 0.000 |47500| 061 | 045 | 023 279 279 265 8/36 (B1) !
Slab Strip : X2 -- Storey : 1
Materials : C25/S420
| g | Lt | Couport | Copan M;r" ASinquss | ASuwmans | ASmowra | guoon Span Supportgs
Type | 13| M| o | gy | ASummier | ASunmis | Asnomiee | Cgprop | P | swtep

Comprehensive FE Mat Foundation Design Report

We have developed a detailed report that combines all aspects of a mat foundation design, including
FE contours, soil pressures, rebar design, punching checks, etc.

Finite Element Foundation Report — X

Please Select Load Cases and
Combinations to be Reported

General FE Informations

G A

Gc v Add Notification Summary To the Report v Add Finite Elements Nodes Information
gc | Add ColumnShearWall Loads Transfered to Foundation ‘ B . ‘
Qp1 [‘-,mu-.-.nfiu. I ‘
qQp2 Analysis Results Source
Ez Direction 1 Top Moment (M) : 146+ 1.6Q
Ex+
Ex- 2
®) FE Floor Analysis Results
Ey+ =
Ey-
P Contours
Py v Add Base pressure FE Contours
1.4G + 1.6Q
1.4G + 1.60p1 | Add Foundation Design Moments FE Contours
1.4G + 1.6Qp2

1Gc + 10c + 0.3z + 16w+ +C | Add Required Rebar Area FE Contours (Local)

1Gc + 1Qc + 0.3Ez - 1Ex+-0..
1Gc + 1Qc + 0.3Ez + 1Ex- + 0.

+| Add Required Rebar Area FE Contours {Wood-Armer) ! i)

1Gc +1Qc +0.3Ez - 1Ex--0.3 E >
1Gc +1Qc + 0.3Ez + 0.3Ex- + w = :
Select\Deselect Al = ! % 118
- ]
Direction 2 Top Moment (Mszre) : 1.4G # 1.6Q
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Minimum Slab Thickness Checks

In ProtaStructure, slabs can mainly be designed in two different ways:

1. Code-based Coefficient Method
2. Finite Element Method

Slab types are essential in approximate moment calculation in code-based coefficient methods. Slabs
are classified according to their continuous and discontinuous (or free) edges.

Codes also dictate minimum slab thickness values used in the design. ProtaStructure 2022

introduced a new report that summarizes the slab types and minimum thickness requirements to TS
codes. US and Eurocode implementations will follow.

You can access this report by clicking the “Check Slab Thickness” button on the Review or
Drawings&Reports ribbon tab.

Loading Review Analysis Design Drawings & Reports BIM Display Views Help

? _ : _
¢ O {é_i: ] x =
1 h - l_l
i * o
5 Delete Fix the Purge  Refresh Connectivit] Check Slab Visual Design  Colu
Unused Axes  Almost-Orthogonal Axes  Sections Information Thickness Interrogation = Status  Sechi
Sizb Thickness Calculations - O X
Filter
. Label Starey Type Description Provided iab Thickness (am) Minimum Slab Thickness (cm) Status
LI
 — g ]
Pass Two Way (Three ‘ ‘
D101 1 Edges 12.0 1
Faied Discontinuous) Slab Minimum Thickness Checks
Storey 1 Two Way (Two
Storey 2 D102 1 Long Edge 12,0
Storey 3 Discontinuous)
Two Way (Two
D103 1 Long Edge 12.0
Discontinuous)
. Two Way (Two
Di04 1 Neibouring Edges 12.0
Discontinuous)
Two Way (Three
D105 1 = Edges 12.0
Discontinuous)
Two Way (Three
— 120 | Defintons
Discontinuous) — ——
]
Two Way (Two
D202 2 Long Edge 12,0
Discontinuous) = [~
= |
Select\Deselect Al Generate Report. TE
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Member Loads Report
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A detailed report is created that summarizes all the load information in the model. You can generate
the report with filtering members and load cases.

Analysis Results - m} ®
Results
| Select All | Select All
v G | Paint Load
v G1 | Line Load
vl Q /| AreaLoad
v Q1 | Wiall Load
v] Qpt | Thermal Load
vl Qp2 /| Decomposed Line Load
| Sail Load

® Sort by Load Type

Sort by Load Case

Previous

Exit

Member Properties Report

Member Loads
1 (50.0/30.0 cm) L: 300.00 cm

[ Label | Descipion | LoaType | LoaiCase | Direction | Postionfem) |  Wagnhudef]

[Ponilosd 5| [ Porilosd | 61 | Gebax | 20000 ] H0]
$2 (50.0/30.0 cm) L: 300.00 cm

[ Label | Descipon | LoadType | LosdCase | Direction | Wagnitude (tim)]

| Line Load | | lire load | Gl | Gobax | 10.00]
K101 (25.0/50.0cm L:500.00 cm)

[ Label | Descipion | LoadType | LoadGase | Direction | Wagnhude tim)]

[SelWent [ SefWeomt | Lislowd | 8 [ Gohaz | 313

‘labe\ | Dexripﬁonl Decomposed By \ Load Type | Load(:ue| Direction | Po‘r\t‘ Position {cm) \ Minniude(tlm]‘

Whols structure is considered as a single integrated 30 modsl for the analysis. Therekore, reactions transiered by the secondary beams are
considered naturally to the main beams,

K102 (26.0/50.0cm L:500.00cm)

[ Label | Descipon | loadType | LoadCase | Direction | Wagnitude (im)]
[SelWegrt [ SeWegnt | Tislowd | o T ooz | 17
[Label [ Description | DecompusedBy | Load Type | Load Gase | Direction | Point | Position (cm) | Wagnitude ftim)]

Whoe structure i considered s a single integrated 3D mode! for the analysis. Therelore, reactions transferred by the secondary beams are
considered naturally to the main beams.

K103 (26.0/60.0cm  L:500.00 cm)

[ Label | Descipion | LoadType | LoadGase | Direction | Wagnitude (tim)]
T [ offemnt |  Ureload | 5 T A EAE]|
[Label | Description | | Load Type | Load Case | Direction | Point | Positionfcm) | _Magnhude ftm)]

A new report now summarizes column/beam/frame end release conditions, support assignments,

splice locations, and isolator assignments.

You can access this report by clicking the “Member Properties” button on the Review or

Drawings&Reports ribbon tab.

IO 2022 .U | UL auyEUSEIE

Drawings &Reports | BIM  Display  Views  Help

= 8 B EE
dation Beam | Pad Base &Pie Protasteel Quantity Report
evations. Cap Details Extraction Tables | Manager

Steel Detaiing Rep)

Strong Column Checks
Joint Shear Checks

Analysis Model Echo

Storey

Eigenvalue Results
Sway Classification

Beam Load Analysis

Analys its Report

Steel Beam Design

Steel Column Design

RC Beam Design

RC Column'Wall Design

Seismic lsolators

Member Loads
Slab Loads
Wall Types

Member Property Assignments ]

Check Slab Thickness

Strip Footing Design
Pad Base & Pile Cap Design

Geotechnical Report Pre-Design Summary

FE Foundation Report

i
|
B9 [ |

ProtaStructure’

Element End Releases, sclator and Splice Report had

Structural Members
Select All

» Columns
» Beams

515torey -
52 Storey -
53 Storey -
54 Storey -
515torey -
2 Storey -
53 Storey -
54 5torey -
55 Storey -
56 Storey -
51Storey -
52 Storey -
53 Storey -
54Storey -
55 Storey -
56 Storey -
Ko1
Reports K101

K102
F# Element End Releases K103
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Column Isolator K104
K105
Column Splice K108
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Beam Splice K201
K202
Frame Splice K203

<
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Create Repart Exit
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Enhanced Analysis Results Report

The results of “Building Analysis” and “FE Floor and Foundation Analysis” are obtained using the
same interface. Go to the “FE analysis Dialog > Post-Analysis Processes and Reports” tab for FE Floor
analysis results. For building analysis results, you can use the “Analysis Results Report” button under
“Drawings & Reports > Reports.”

In addition to enhancements for a better user experience, many bug-fix and optimizations have been
made on this function. For example, the analysis results can be written in “CSV” format.

Analysis Results - m} x

Results

Load Cases | i-Mode

Load Combinations Deselect Al v| j-Node Deselect All

Dead Loads N
Live Loads V2
Pattern Live Loads 1 V3
Pattern Live Loads 2 M22
Equiv. Static Seismic ¥ (E+) M33
Equiv. Static Seismic X (E-)
Equiv. Static Seismic ¥ (E+)
Equiv. Static Seismic ¥ (E-)
G+Q

G+opl

G+Op?

Ge+Qo+Ex+

Go+QoEx+

Ge+HQc+Ex-

Ge+QoEx-

GoHQo+Ey+

Ge+QcEy+

Ge+Qc+Ey-

Ge+QcEy- Sort Method Sort by loading W

CRRTR SRR
AN

Qutput Type

Previous Create Report Exit
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New Analysis Framework

Analysis, results collection, and review systematics are significantly enhanced in ProtaStructure 2022.
These enhancements pay back as an enormous advantage to our users in managing big models, FE
mesh creation, practicality, performance, and visualization.

Integrated 64-bit FE Slab and Foundation Module

The technology migration we started with ProtaStructure 2021 is now completed with ProtaStructure
2022 by integrating the FE Floor and Foundation module into the main program.

Single Data Representation and Architecture

In ProtaStructure 2022, you will see essential outcomes of our platform overhaul. Under the hood, all
the analysis data is unified and brought to a common platform. In this way, post-processing and
reviewing the results is much easier and more scalable.

Improved Visualization

We have used a more capable and performant 3D renderer while integrating the FE floor and
foundation module, resulting in better FE Contour rendering, deflected shape, load, and diagram
visualization.

F2=368 455 kN
F2=410,106 kN F2=358 855 kN

F2=359 437 kN

F2=182,685 kN

ITTNICTTT e 5@
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New FE Floor Analysis Manager

ProtaStructure can analyze and design floors under gravity and imposed loads independently from
the global 3D building analysis. In this approach, the floor is isolated from the building, and only
gravity and imposed loads are applied. This methodology allows engineers to simulate design
scenarios where vertical loads govern.

In addition to this, you can conduct a “FE Chase-down” analysis, where you analyze the floors (under
vertical loads only) top to bottom, iteratively applying the calculated column reactions onto the floor
below. This methodology is preferred by engineers, who would like to eliminate the artificial side
effects of a global 3D FE Analysis such as the 3D frame effects and differential settlements due to
relative axial rigidities. This method simulates the good-old 2D hand calculation methods in a 3D
environment.

Having explained this, in ProtaStructure 2022, FE Floor analysis workflow is improved and collected
under a single FE Floor Analysis Manager, where you can see and control the parameters for all
stories at once. Also, you can perform batch analyses on the selected floors.

BuldingSetout  Modeling  Loading  Review | Analyss  Design  Drawings GReports  BIM  Display  Views  Help
W saty
3 = =X
|| w0 = X ER & R
Buidng | FEFloor [FERaftFoundaton Update  Delete Seismic Avial Load
Analysis | Analysis Analysis SteelBars SteelBars | Joint Design Comparison Report
Analysis Post-Analysis
A = y: 5 (Plan) - M
: @ g Storey: 5 (Plan 2 - FE Floor Model
Icture E Finite Elements Floor Analysis
s
ews Floor Mesh and Analysis | Post-Analysis Proceses and Reports
Storey: 5 (Plan) %f;.;?.
=
| Storey: 1(30) = Column/Wall Model Type: | Short Frame Model v
2 - FE Floor Model & ¥ o Storey: 1(+3.00m) v
‘eports
etail Previens g(] T T
itoreys
St 0 L+D.00m) %j Beam Seb Colmn wal
© St 1(+3.00m) =
I Columns Stffess Factor: 10 L0 10 Lol | e Edit Materials
@ shearwals
Cracking Cree
& Beams % Include Column Sections in FE Model gD
<7 Slabs = [V Consider Beam Torsional Stiffnesses @  ceneratonsteh
i Ribbed Slabs ==y
&5 slab Strips =
2 Domes &
< Trusses =
| Braces =
€T purins = Shell Element Size
7 Girts — | | Display Analytical Model Before Analysis | Vin: | 1000.0 mm
/" Frame Members = ["] Use ‘Sparse Solver' for FE Fioor Analysis Max: | 2000.0mm
/= Claddings N
T planes F=1 | W] Include Upper Storey Column Loads I
' 5t 2 (+6.00m) X B Floar Mesh and Analysis
I St 3 (+9.00m) =
| St 4 (+12.00m) [ Select\Deselect Al
© 5t 5 (+15.00m) = —
I Merge Column Result with Building Analysis Results Finite Element Model should be re-generated after the parameters in this a2 x
. tab are modified.
=i Merge Beam Result With Bulding Analysis Results Help Close
i
=
A,

1. FE Floor and Foundation Analysis models are now integrated into the main program. No more
reference to the external Meshgen module.

2. Select multiple stories from the left-hand-side list, then click “Floor Mesh and Analysis”. All
selected floors will be meshed and analyzed at once.

3. If you check “Include Upper Storey Column Loads”, a chase-down analysis will be performed
starting from the top-most selected story. In this case, a “V¥” symbol is displayed next to
those stories as a reminder. The same terminology is used in other analysis-related interfaces.
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Slab Strip Diagrams

Strip diagrams can be viewed for both Building and FE Floor Analysis Results if both types of analysis
have been performed. Slab Strip profiles can be displayed like the beam, column, and frame member
diagrams. To review the slab strip diagrams on the graphical editor:

1. Select the slab strip on the model
2. Right-click and run the “Strip Profile” command.

3. Alternatively, you can use the same command on the slab strip contextual ribbon tab that
appears when the strip is selected.

[ =] qk & s Slab Strip
Building Setout Modelling Loading Review Analysis Desian Drawings & Reports BIM Display Views Help Slab Strip
—_— X Delete X s T_T\./ ]qy““v ]qy“_v
B Yot Measure — e @
Properties Delete Update Slab Strip Strip  [Btrip Profile
Steel Bars  Steel Bars Check Design| Profile Report

Design

To review the slab strip profiles in analysis post processor:

1. Open the analytical model for FE Floor Analysis or Building Analysis,

2. Select the slab strip you want to check from the Slab Strip list on the Results tab, or
alternatively select the strip on the screen

3. The analytical view will display Moment diagrams of selected strips.

4. To see the detailed profile, select a slab strip on the analytical model, right-click and choose
“Slab Strip Diagram Profile.”

Analytical Model ProtaStruct

Views  Help General  Memwbers  Results  Contours  Solid Model

! 1l th w  Slbstip 41 3 -
< — Result Collection Method | None E
L . Md X
Diagrams X1 Properties
& Allx
Diagrams Siab Strips Al Detais
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We offer three different result collection methods: Maximum, Integral, and Strip Line (Longitudinal
Stations). In the ‘Maximum’ approach, maximum values of the transverse nodes at each station are
used in strip result calculation. As its name implies, the ‘Integral’ method calculates the integral of
transverse node results yielding more economical and smoothened values. The integral approach is
only available for “Fixed Band” strips and can not be used for “Span Strip” types. The ‘Strip Line’ is

solely for checking purposes and does not account for transverse nodes displaying the values
precisely at the station nodes.

! Slab Strip: Y2 (Storey: 2)

- o x
Load Cases & Combinations
[
a
a1
Gp2
Bxs
Ex. & (mm)
Ey+
B-
G- 0.004 0.0 .
G+Qn] v B
e 0.507
Ge+Qo+Ex
GoGo Ex- 5515
Go+Qo+Ex
Go<Cc-Bx
GeGe+Ey- -1.765 2217
Go+Qc-Ey+
GosQorBy- M (KN.m}
Go<Gc By =1 ¥
2.349
3816
-5.889 4969
3574
Md (kN.m)
3.321 3170 W
5.670 6.784
L=8.00 (m)
& >
®) Building Analysis Results .
[
e Result Collecton Method [Maximum | v||| B x
Sioplay Detaled Values | || Report || Exit

Manage Multiple Analysis At the Same Time
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Building analysis, FE Floor analysis on floor sub-structures, and FE Mat Foundation Analysis on the
foundation can now be managed on a single Analysis Manager dialog thanks to the new and flexible
analysis infrastructure. For example, FE floor/foundation analysis and building analysis results can be
kept and managed together in the same project. This way, results can be easily switched and
reviewed on the fly.

Users can interrogate the analysis status of all performed analyses using the “Analysis Manager”
under the Analysis ribbon. Any selected analysis can also be deleted using this menu.

E_A: Analysis Manager - i X

Building Analysis

+  Buiding Analysis Model 07/08/2021 13:19:40
FE Storey and Foundation Models

+ ¥ Storey: 3 FE Floor Model 03/08/2021 16:06:09
+ ¥ Storey: 2 FE Floor Model 09/08/2021 20:37:43
+ ¥ Storey: 1FE Floor Model 09/08/2021 20:37:45

v Storey: 0 FE Foundation Mode! 06/08/2021 17:27:10

0B -~ & & -
Building Setout Modelling Loading Review Analysis Design Drawings & Reports BIM Display Views Help
. v . ) 4 e bk
- 68 : = = X : 3
= I = = Bl H H ¥ A
Analysis | Building FEFloor FERaftFoundation Update Delete Seismic Monlinear Existing Building Analytical Axial Load
Manager | Analysis Analysis Analysis Steel Bars Steel Bars Joint Design Analysis Assessment Model Comparison Report
Analysis Post-Analysis
X

Close

Soil-Structure Interaction in a Single Run

In the previous versions of ProtaStructure, soil-structure interaction analysis (building on elastic
foundation) required an iterative process that required the building analysis and foundation analysis
done separately in the first step. The building analysis had to be done a third time using the “Merged
Foundation Model” option.

In ProtaStructure 2022, this is not the case. Once you create the physical model of the foundation, it
is sufficient to start the analysis with the “Merged Foundation Model” option. No iterative process is
needed anymore.
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Analytical Model Export Options

We have changed the “Building Analysis” user interface slightly. You will not be able to find the

“Export” tab anymore. Etabs and SAP2000 export options are now moved to the “Post-Analysis” and
“BIM” tabs.

g Review Analysis Design Drawings & Reports BIM Display Views Help

Y 9 Re R W W [ &

SAF Import  SAF Expaort Revit  BIM Integration Export Image ExportSTLFile Export Exportto  Export Export to
Import Status of Active View (3D Printer) 3D POF SAP2000 to ETABS | OpenSEES

BIM Links Analysis Links

Building Analysis Building Analysis

Pre-Analysis | Model Options | Analysis | Post-Analysis | Reports Pre-Analysis | Model Options | Analysis | Post-Analysis | Reports

Building Analysis and Design

S i Analysis Results

=4 Building Model Check v Building Analysis

Display Analytical Model
Analysis Type: Equivalent Static Earthquake Load Method

Number of Modes= &
Analysis Date: 22/07/2021 15:35:38 EJJ Analysis Results Report

| Display Analytical Model
| Refresh the Connectivity Information of All Members

Save Foundation Column/Wall Results for Multi-block Combined Foundation Design

Design
-Making Column Slenderness Check. .. I’
- Column Slenderness Checks Completed. .. ] Column/Wall Design
- Beam Design Data prepared.
Saving Celumns and Walks... L= Beam Reinforcement Design
Axial Load Comparison Table is prepared. .. f—
Saving AMD Meta Data...

Saving Columns and Walls...

Structural Model Export Options:
Saving Steel Members...

777777777777777777777777777777777777777777777 fal Etabs Model Export
Building Analysis Completed Successfully.
(Total Elapsed Time: 12.43 Seconds) };; SAP2000 Analysis Madel Expart
Analysis Completed! v
The data files for the above structural analysis programs can be created after the
completion of the Building analysis.
Axial Load Comparison Report
Building Model will be merged with the FE Foundation Medel when Building Analysis is repeated. Building Mode! will be merged with the FE Foundation Model when Building Analysis is repeated.
Codes: ~ Codes: ~
TS500-2000, TSC 2016 (LRFD), TS 438 (8 X TS500-2000, TSC 2016 (LRFD), TS 498 L x
TEDY 2018 Help F1 Close TEDY 2018 Help F1 Close

In addition to the above, improvements in the workflow and the messaging pipeline are made in the

analysis process. The analysis messages now echo on the Analysis tab rather than opening separate
progress.
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A Single Integrated Post Processor for All Analysis Results

Many enhancements have been applied to APP to cater to the changes in the analysis systematics
explained above.

A single analysis post-processor for FE Floor and Building Analysis modules is developed with
ProtaStructure 2022. You will be able to check and review analytical models and results through a
single interface. To view the analysis model:

1. Click the “Analytical Model” button on the Analysis ribbon tab to open the analysis
post-processor.

¢ B o~ odR & ;
“ Building Setout Modelling Loading Review Analysis Design Drawings & Reports BIM Display Views Help
-— 8 R 11 4 . Lhdof
- @ @ ¥ =X X Bl B @ M __H
3 = — [F
Analysis  Building FE Floor FE Raft Foundation Update Delete Seismic Nonlinear Existing Building Analy : Building Analysis Model
Manager Analysis = Analysis Analysis Steel Bars SteelBars  Joint Design Analysis Assessment Mod

Analysis

¥R FE Storey and Foundation Models

2. If you only performed “Building Analysis,” clicking the “Analytical Model” button will open
the analysis post-processor window.

3. However, if you have performed FE floor or foundation analyses as well, then clicking the
“Analytical Model” button will prompt you with two options:

e Building Analysis Model

e FE Storey and Foundation Models

FE Floor Analysis vs. Building Analysis Post-Processing

There are slight differences between FE Floor post-processing mode and Building Analysis
post-processing mode.

1. A sub-structured (isolated from the building) FE Floor Analysis is done under vertical loads
only. That’s why you will see only the vertical load cases and combinations in FE Floor
post-processing mode. On the contrary, a global building analysis considers all load
combinations. In this case, the load combination list will list all load cases and combinations
in Building Analysis post-processing mode.

2. The Storeys list acts as a “Storey Selector” in FE Floor post-processing mode. In other words,
you can switch between the results of floors simply by clicking the relevant storey on the list.
On the other hand, this lists acts merely as a filter to hide and show the analytical members
of the selected level.

3. How is it used? In FE Floor post-processing mode, instead of showing/hiding storeys on the
list, you can switch between FE models of the selected storeys. A right arrows symbol “>>>"
indicates the currently selected floor. A check sign “¢/” means that a valid FE Analysis exists
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for that floor. A cross sign “X” means that an FE analysis has been performed, but it is not
valid anymore. If an FE analysis has not been performed for a specific floor, it will still be
listed; however, it will be disabled on the list.

4. In both post-processor modes, you can investigate displacements, member and slab strip
diagrams, shell contours for different effects, etc.

\ | ‘ ‘ [ Effects + || Load Combinations 2
Storeys 4 Displacement 4 Load Cases
All Storeys Displacement X G Dead Loads
Storey: 0 (+-0.00m) Displacement ¥ Q Live Loads
Storey: 1 (+3.00m) Displacement Z Qp1 Pattern Live Loads 1
Storey: 2 (+6.00m) A G Qo2 Pattem Live Loads 2
Storey: 3 (+9.00m) Fii Qr Roof Load
Storey: 4 (+12,00m) E22 s Snaw Lead
Storey: 5 (+15.00m) F12 R Rain Load
NGx  MNotional Loads (G) x
Al Aves e e Tl NQx  Notional Loads EQ)) x
A G NGy  Motional Loads (G) y
5 :::':: NQy  Notional Loads (@) v
c = 4 Load Combinations
D ocs Rt ook Ay G+Q+5 1.356 +1.5Q +1.55
1 M11-bot (About 1) Tension at Bo. G4Qp... 1,356 + LEQp1 + 1.55
2 M22-bot (About 2) Tension at Bo G4Qp... 1,356 + 1.50p2 + 1.55
3 Midtop  (About D TensionstTop || 0" o0 T
4 : M22top  (About ZTensin atTOD Il \y 1 35 + 1,050 +0.758 +
Member Types 4 Required Steel Areas (Local) ||l 1356+ 150 + 1.5 -1
All Members Asihot  (Along 1) BottomSteel |l g 1,356 + 1.05Q +0.755 -
Axes (Along 2) Bottom Steel G+Q.. 1.35G +1.5Q +1.55 + 1
Columns {Along 1) Top Steel GHVy... 1.356 +1.05Q +0.755 +
Shearwalls (Along 2) Top Steel G+Q.. 135 +15Q+155-1N
Beams 4 Required Steel Areas (Wood-A||| G-Ny.. 1.356 + 1.05Q +0.755 -
Slabs As(d)1-bot  {Along 1) Bottom Steel
Slab Strips As(d)1-bot  (Along 1) Bottom Steel
Braces As(d)1-bat  (Along 1) Bottom Stee|
Trusses As(d)1bot  (Along 1) Bottom Steel
Domes 4 Soil
:::s Sol Pressu... Sol Pressure
Erame Merbers Threshold ... Soil Pressure Threshold

Building Analysis Post-Processing Mode: Pay attention to Storeys Filter and Combination List

Filter » Effects * Load Combinations "
Storeys = 4 Displacement 4 Load Cases
¥ Storey: 5 (+15.00m) Fz=34.3 kN k3 Displacement X G Dead Loads
VETEANREI] “ ¥ Displacement ¥ Q Live Loads
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¥ Storey: 2 (+6.00m) v i Fz=68.1 kN P — qp2 Pattern Live Loads 2
¥ Storey: 1 (+3.00m) v ? o RoofLozd
Storey: 0 (+0.00.. ¥ | Fii Fi X -
o = F22 F2 now Load
- F12 F12 R Rain Load
A P 4 Load C
B Mii About 1 G+Q4S 1.356 +1.5Q + 1.55
c M2z About2 G+Qp145 1.356 + 1.5Qp1 + 1.55
o M1z Torson G+Qp245  1.35G + 1.5Qp2 + 1.55
1 4 Design Moments (Wood-Arme,
2 M1tbot  (About 1) Tension atBo
3 M22bot  (About 2) Tension at Bo...
4 Miidop  (About 1) TensionatTop
Member Types M22top  (About 2) Tension at Top
AllMembers . Required Steel Arcas (Local
e Astbot  (Alng 1) Bottom Steel
Columns
As2bot  (Along 2) Battom Steel
Shearwalls
Seams As1-top {Along 1) Top Steel
Siabs As2-top (Alang 2) Top Steel
Siab Sirps 4 Required Steel Areas (Wood-A
Braces As(d)i-bot  (Along 1) Battom Steel
Trusses As(d)1-bot  (Along 1) Bottom Steel
Domes As(d)1bot  (along 1) Bottom Steel
Purlins As(d)1-bot (Along 1) Bottom Steel
Girts 4 soil
Frame Members Soi Pressu... Sol Pressure
Threshold ... Soil Pressure Threshold
z
k.
X b
| Displacement [Resuliant] - (G} * Max0.002 Min0 m | 45
~

FE Floor Analysis Post-Processing Mode: Pay Attention to Storey Selector and Combination List
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Slab Strip Diagrams

Slab strip diagrams can be displayed on Building Analysis post-processing mode and FE Floor
post-processing mode. See Slab Strip Diagrams title for detailed information.

1. To view the diagrams, you need to select either a slab strip on the arena or the in the
Diagrams list on the same ribbon group. The slab strip list enables you to quickly choose all
slab strips in X and Y directions.

2. You can also right-click a strip and show the detailed profile diagram

Fz=211991 kKN

Analytical Model

F2=246,558 kN

F2=105,124 kN General Members Results Contours Solid Model
1 P . T N T 1
Colurmns Rigid Link j Diagrams 0-%3 W W —_
1m0 21k # shearwalls Result Collection Method | Maximum | v Md =

Properties

Slab Strips Details

1.805

Other Improvements in Analysis Post Processor

Separate Filter for Foundation Storey

The Foundation floor is now added as a separate filter in the building analysis post-processor.

Filter |
Storeys -
All Storeys

Storey: 0 (-0,.80m)
storeys 1 (Basement) ||
Storey: 2 (+5.70m, Si...
Storey: 3 (+8.70m, Si...
Storey: 4 (+11.70m)
Storey: 5 (Roof)

Axes “
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Unified FE Contouring Engine

In the previous versions of ProtaStructure, the FE contouring engine used for building analysis
differed from the FE Floor analysis. The FE contouring engine is unified with additional improvements
and optimizations thanks to our new infrastructure.

Contour Details Window

Contour details form is now modeless. You can change contour selection, and it updates instantly.

wa

Frame and Shell Highlighting

Frame and shell members are highlighted when the mouse is over them. Tooltip windows will appear,
giving identity and connectivity information and analysis results for the selected effect.

Analytical Model
lelp General Members Results Contours Solid Mode!
f JN'shellNo A Thickness = |
_&. Shrink ' Materials ia "A"
Shells . Show Labels for Show Member
A, Surfaces A Pressures | Selected Members Only Tooltips

Shell Members

Node No: 33
22 291 kN

Node Magnification

Nodes are magnified when the mouse hovers over them to reveal their identity and analysis results.
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Enhancements in RC Detailing

Rebar Lap Splice and Anchorage Length Report

In ProtaDetails 2022, we have added a brand new report that summarizes the step-by-step
calculation of lap splices and anchorage lengths with code references included. It can be found under
“ProtaDetails > Design Library > Engineering Utilities > Lap and Anchorage Length”.

Lap and Anchorage Length
Lapped Rebar Ratio :
Section Depth :
Concrete Cover : 40.0 mm
oncrete Type :

Reinforcement Coating :

Anchorage Length : 356.52mm Bar is Under Compressior

Lap Length : 445,65 mm T

Improved Quantity Take-Off for Corewalls

Quantity take-off for corewalls is improved when elevations are drawn through stories.

Rebar Quantity Tables to Excel

Rebar quantity take-off tables can now be communicated to Excel for further refinement
requirements.

Unlimited Rebar Annotation Characters

Rebar annotation character limitation is removed. Any string can be specified for rebar symbols.

Steel Bar Parameters

Minimum Yield Strength 1 4077.47 kafan2
Ultimate Strength {Fu) ;0,00 kgfem2
Bearing Strength : 0,00 kofem2
Material Coeff ;115

Rebar Symbol : DB

Rib Type i Type2

Imperial Rebar Labels For Metric Design

Each rebar material grade can be assigned to have an Imperial or an Sl identity individually. Being a
requirement in some of the countrys’ practices, in ProtaStructure 2022, we have separated the usage
of imperial units and assignment of imperial rebar materials to allow our users to define rebar
materials (and annotations) in imperial units while the rest of the program uses metric units.
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The New ProtaSteel

ProtaSteel 2022 is a milestone release with 64-bit architecture, modern user interface, extended
connection library, new step-by-step design reports, modernized macro dialogs, in-product wizards,
usage and productivity features, the IntelliConnect, and much more.

New Technology and User Experience

64-bit Architecture with Improved Technology Infrastructure

We continually research and invest in new technologies to provide you with the most unique and
easy-to-use structural engineering software. ProtaSteel 2022 is now compatible with 64-bit operating
systems to bring you significant advantages in the performance and management of big models.

New Ribbon Toolbar For a Streamlined User Experience

ProtaSteel 2022 welcomes you with a redesigned brand-new user interface without breaking usage
habits, industry standards, and productivity. The learning curve is almost absent due to the similar
layout and commands widely adopted and used in the steel drafting and design industry.

New User Interface

The new ribbon toolbar is shaped around your project workflow and brings new technology and
ergonomy together. The new interface is laid out logically, starting from modeling, steel connections,
editing, review, and BIM integration to guide you in your project.
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New Macro Gallery

All connection macros are collected and classified under the new “Macro Gallery”. The most recent

macros are always listed at the top for easy access.

Macros ¥

> Recent

 Beam to Beam Connections

Beam to Beam End  Stiffened End Plate Fin Plate
Plate

A=

Beam to Beam Angle  Fitting Connection  Apex Haunch
Cleat

 Beam to Column Connections

Fin Plate

Beam to Column End ~ Stiffened End Plate
late

Pl

User-Defined Connections Wizard

One of the powerful features of ProtaSteel is the ability to create user-defined connections and save

them for later use in similar joints.
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We have now developed a new wizard that will make your life even easier when you want to create
user-defined connections. Just follow the wizard instructions, and you are done.

Manual Macro Wizard x
Name |PE 240-HEA300
S
Collision
Plane
®) Collision ) Nade Centered ) On Object
: | End Node ) No Touch ) Local Position

Intelligent Input Fields on Macro Dialogs

The input fields on macro dialogs now display the actual value used in a particular connection
parameter instead of empty. The automatically calculated values are shown in GRAY, whereas user
values entered and not updated are shown in RED. User values that are reflected in the connection
macro are shown in BLACK. We aim to progressively replace all dialogs in ProtaSteel with this

technology with every new release.

Stiffened End Plate Connectien Macro Properties for ID': 7938

Figure Pats Bolte  ‘Welds Design Parameters  Macio Preset

E Full Diepth Stiffener
Full Diepth Main End Plate
| W] Stiffener At Bottom Flange Level
(M| Both Sided Stiffeners
E Exlend Bolts Between Flanges
Frame Stiffener
Overide Design

ok || eepy | setwDefaur || Cancel

New Connection Macros
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Beam to Column Angle Cleat Connection

In ProtaSteel 2022, the beam-column angle cleat connection is introduced. This macro supports a
detailed design check report (similar to beam-to-beam angle cleat connection)

Beam to Beam Angle Cleat Connection Macro Properties for ID : 5901 x

Gereral Bolt:  Weld Notch  Macro Preset

Cleathaterials [ Single Cleat U Section
Pat  Pat  Assembly Assembly
Profile Harme Name Motz Pos Stat  Pos  Stat
Cleat Propeties [LAIL<E 1 I | I | S |
First Side Second Side

k]

ok | ep || setasOetain |[[ Tael

Bolted End Plate Splice Connection

In addition to the standard splice connection, ProtaSteel 2022 introduces the new “Bolted End Plate
Splice” connection. This connection may be particularly preferred in the low moment and low tension
scenarios.

End Plate Splice for ID: 6044

Figws Plate Bok  ‘Weld Design MacioPresets

ok | e | Get | carc

Base Plate Connection for Hollow Sections

You can now insert a base plate connection to hollow sections with ProtaSteel 2022.
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Hollow Section Base Plate Connection Macro Properties

Box Section  Tube Section Details  ShearKey Shear Kep'welds Shear Kep Design  Macio Preset

[m] stiftener Group 1 l:“:l Sliffener Graup 1 Stiffener Group 2

. L L]
f é‘:ljl
(] Stffener G 8] % Holes
[

$’—| Hole Diameter I:l “ Base Plate C
se e Coni

E ' Holes

Simple Base Plate | Hollow Section Base Base Flate
{Designed) Plate

[a]% || Apply || Set az Default H
Shear Key

Haunch Connection for Continuous Beams

A new type for standard haunch connection is introduced.

This type is beneficial if your beam needs to be continuous without interruptions, such as beams
supporting monorails and such.

Guse Baglant: Makrosu Ozellikleri

Sekil  Sekil2 Levhalar Crvatalar Kaynaklar  Berkitme / Levhalar  Berkitme / Kaynaklar  Makro Gnayarlan

/_
IE‘ Montaj Takozu Kullan

T akoz Morta Genigligi |:|
Takoz Monta Yiksekligi |:|

IE‘ Guze levhalan yerine | profil kullan

T —

li‘ Tasanmin Uzering Yaz

Upgula | Warzapilana Ata | iptal |

Improvements in Object Grouping, Filtering, and Selection
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A vital usability improvement comes with object selection. In ProtaSteel 2022, the selection operation
automatically groups the selected objects.

You can filter the selection on the fly to different materials, profile names, plate thicknesses, and
several other object attributes.

¥ Grouped Object Selection = O »®
1 - [183] Profile
O ' [9] BackToB ackLL[L10010]010]
) - [17] BackToB ackLL[LES<E10]
. - [BE] D20
[220] Jaint [183] Profile Supershellz - [9HE300A
- [B]IFE100
\"4 . () IPE200
/ " - [3]IPE270
[1]IPE330
[758] Plate [395] Bolt Group (1559) weld - [4] IPE400
- (1110068
- [13] LB 4
- [B] LB0RE
6’ . - (AT UPNT20
[12] Rebar [4] Salid [353] Macio
X
p ¢
| Section Mame| | Material
Cuts [43E) Paint Others B EEE
/| Group Objects /| iy selection accordingl
Cloze Dizplay Property E ditor

Connection Design Checks and Internal Force Reporting

Connection design checks now consider each combination instead of using the enveloped values.
Member internal forces for each load combination are also listed on the member property window.

Profile ID: 187 [ProtaStructure ID: 52] *
~ || Lead Save Save ds Delete

Geometry  General Defintions  Detaiing Defintions  Analysis  Ahalpsis 2

Frame End Forces

Cambo
iE ~
GordorEreiEa
GerQeExrEz
Force Ge+lc+Ex+Ez
GoloEaEz
sl GorQorEpriEe
S Ge+loEveEz :l
Shear 2-2 Go+Qo+Ey-+Ez - v
Shear 33 [ao73 | [0z |
Torsion [2212 =D |
Moment 22 120022 | [4888 |
Moment33 73584 | [4a0s |
Tableiew

Ok Aypply Set as Default Unmark. &1l Cancel

New Program-wide Settings Systematics
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The settings such as Macro defaults, model filters, sheet settings, model object defaults, used profiles
are more consistent all around the software. They are classified into three different levels:

e Global Settings (Factory Defaults)
e Company Settings
e Local Settings (saved in the project folder along with each project)

All settings are copied into the project data folder when you create a new model. In this way, when
the model is copied to another computer, all the settings go along.

The settings from these three levels can be summoned in all macro dialog windows capable of
changing and saving default settings (such as profiles, connection macro settings, part, assembly
drawing settings, sheet settings, etc.). You can select the settings from these three different levels, or
you can save and use your custom settings.

This system is designed to be very similar to the method used in industry practice. So, another gap is
closed with ProtaSteel 2022 by fulfilling this user feedback.
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Other Enhancements in ProtaSteel

Manual Dimensions and Notes in Part and Assembly Drawings

Subsequent automated generation operations preserve manual dimensions and notes you add to
part and assembly drawings. This feature is essential in terms of maintaining continuity in your work.

Improvements and Ease of Use in Part and Assembly Drawings

Simplifications are made in part and assembly drawing settings. The Part and Assembly Settings
commands are now directly placed on the ribbon toolbar for easier access. Previously they were in
the right-click menu, which is harder to find, especially for new learners.

Improved In-Product Learning, Usability, and Productivity

ProtaSteel 2022 includes significant new features and improvements in usability and productivity.
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Overall Improvements on Stability and
Performance

Due to quality control procedures and user feedback, many stability and performance improvements
are implemented in the ProtaStructure 2022 suite of products. Most of the upgrades are already
released with the previous version (v2021) updates throughout the year, details of which can be seen
in the “Release Notes” section in our website’s user area. The release notes also refer to customer
ticket numbers that are resolved.

D o
[ PROTA sortware & Ty Nov “g DEOTA SOFTWARE

Innovation to D

About ~

About ~ Products ~ Sales ~ Resources ~

Release History and Notes

J Official Releases Beta Releases

Downloads > Total number of official releases: 18
Home / Resources / Downloads Relase No Date
Latest Versions 5.1.252 21.9.2021 | Release Notes +

ProtaStructure’2021 v5.1.252 >1.230 29.2021 Release Notes +

(Protastructure + ProtaDetails + Protasteel) Download Now
5.1.239 12.7.2021

*includes Protasteel 3.1.6236.3468

Release Notes +

51.235 2362021 | Release Notes +

Release History and Notes

J Official Releases | | Beta Releases

Total number of official releases: 18

Relase No  Date

5.1.252 21.9.2021 Release Notes -

21 improvements between 5.1.252 - 5.1.250.

Ticket No Case No Type Description

PS-8020 Improvement Shearwall analysis model is improved.
#18646 RVT-56 Improvement Member labels are mapped to the "Mark" field in the Revit plugin.

RVT-69 Improvement "ProtaBIM 2021 for Revit 2022 is published. You can download it from the ‘Downleads’ section of our website,
#24782 PS-9870 Fix It has been controlled with 5.1.252 and building analysis have been finished properly.

PS-5870 Fix Bug fixed in the value of Bw and H1 for Thailand steel sections.
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Thank You

Thank you for choosing the ProtaStructure Suite product family.

At Prota, it is our continual aim to provide you with user-friendly, industry-leading technology for
building design and documentation

Should you have any technical support requests or questions, please do not hesitate to contact us at

all times through globalsupport@protasoftware.com or asiasupport@protasoftware.com (Asia

Pacific)

Our dedicated online support center is available to help you get the most out of Prota’s technology
solutions with our responsive technical support team.

The Prota Team

ProtaStructure’
ProtaSteel
ProtaDetails’
ProtaBIM’
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