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As Prota, we have been developing leading structural BIM software for over 40 years.

1.

2.

Priority on our product strategy has always been:
Providing new practical modeling approaches

Introducing innovative design technologies that will add value to your business and extend your
toolset in your daily engineering practice

To improve the existing functionalities

To introduce more localization in our products, so that you can benefit from our technology
much better

ProtaStructure 2027 is our brametw release, a significant step taken to fulfill this strategy, raise the
bar for competition, and meet expectations. Developing a comprehensive structural BIM analysis,
design, and detailing solution is challenging tearkvilmimeeting user and industry expectations. We
sincerely thank all our users for their trust in our products.

We are confident that you will enjoy and benefit from the features and improvemd®PrstaiStructure
Suite 2027You can find the details on the pages to follow.

Thank you for choosing ProtaStructure.
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ProtaStructure Suite 2027 delivers a major leap forward across every digciflome brandnew cold

formed steel design to a 4x faster analysis engine, a fully modernized reporting infrastructure, expanded
international code coverage, and a wealth ofdarctivity improvements in modeling, detailing, and BIM
interoperability.

Key highlightsf this release include:

1 ColdFormed Structure Design AISI S100, Eurocode EN 1998 and Turkish CYTHYE codes

1 4x Analysis Engine Performance improvement

1 New ReporEngine PDFbased t up to 10x faster report generation

9 Overhauled ETABS Import and Export for bidirectional BIM interoperability

1 More Centralized Report System with deagtdrop submission setnd report creation in one
location. No more collecting reports from design menus.

9 Spiral Staircase Modelling and Design

1 Automatic Sheavall Checks per ACI 318 (Special Boundary Elements)

9 Stability Checks (overturning & sliding) in Footing Design

1 RC Beam and Column Design extended to Thailand Code (DFILYL302

1 New IndiarSeismic Code IS 1896825

1 Wide Beam Link Arrangementup to seven links

1 Group Members for Selection with Ctrl+G shortcut

1 New Excel Export options across analysis, design, and quantity reports
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ProtaStructure 2027 introduces comprehensive doithed steel design, enabling structural engineers
to model, analyzeand design colbrmed members directly within the platform. This eliminates the
need for separate specialist tools and brings -fmiched steel firmly within the integrated
ProtaStructure workflow.

Coldformed steel members can be designed to three code families:

1. AISI S10a6/201 the AISC colbrmed specification (LRFD and ASD safety formats)
2. Eurocode EN 19983
3. Turkish CYTHYE / TSC201&ft at the time of development)

Checks Covered

The AISI implementation covers tension, compression (global flexural/fiesrahal/torsional
buckling, local buckling, and distortional buckling), bending (major and minor axes), shear, combined
actions, and serviceability deflection. The EurocodeTarkish code implementations cover equivalent

limit states appropriate to each standard. Supported section shapes include open profiles (C/channel,
Z, hat) and closed profiles (RHS, SHS, circular pipe).

Key Differences from H&olled Design

Member capacity is determined by tlirect Strength Method (DSM)omputing strengths directly

from elastic buckling loads of the gross creesstion for each buckling mode no iterative platewidth
reduction. Distortional buckling is treated as a standalone limit state. For singly symmetric open profiles,
flexurattorsional buckling typically governs compression capacity due to low torsional rigidity.
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The ReporPreparation and Management systéias beerdeveloped from scratch with productivity in
mind. The new report system ngwovidesa more integrated and intelligent submission workflow:

1. ! & A ReportSubmissioseté sits centrallp wS LJ2 NIi & O RepartReposRa®yS R T NP

andre-ordered by dragand-drop. Afinal merged reporis created from the submission set.

2. You can now generate all the reports in your project using this centralizedvmitbout even
going to relevant design menusailed or expired designs are also listed on the raymter
F2N) @2dz G2 KIF@S | 3INI AL 2y @2dzNJ LIN22SOi0Qa

3. Project is automatically examined for structure type, material, and components. A default
submission set is generated and updated as the model ev&lk@sStructure will recommend
you add necessary missing reports (if they are not already part of your submission sets) when
& 2 dz AddBupgested Repaits 6 dzii (i 2 y @

4. Company logo, date/time, and QR code can be added to refoortsistomization and as a
token of authenticity.

5. The new presentabl€over pagean now be included in the submission set
6. TheNewModel Information and Layoteport with3D and plan views

7. Errors, warnings, and information items across all generated reports are visiblengiea
glance

8. Report repository shows both included and excluded reportérag any unlisted report into
the submission set

Settngs Erro Wamning info
e - .. Report Information

Slab Reinforcement Design
4+ Model Information

Siab strip reinforcement design results.

© FAILED — 1 element(s) failed design check
+ Analysis Reports 3 i
S © 1 faled

v 2passed

4 RC Column/Wall Design Reports
Column Axial
-
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[ Ankara Resicence Towers [Protavazilim DEv (18813)
Model nformation and Layout I Wastafa Tumer Tan

Model Information and Layout

Structural Calculation Report

Residential Building Project 30 Model o the Structure
45843

Prepared by Checked by

Mustafa Timer Tan (MSc)

Date Revision

13/05/2026 1

Software Licensed 1o

ProtaStructure v10.0.0 ProtaYazilim DEV (18813)

The newly introduced Cover Page and Model Information Report that includes 3D and floor plan images
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ProtaStructure 2027 introducespiral staircase modellingnd structural design supporting spiral
staircases supported from the inner edge and/or flight efdiés longequested capabilitgnables

engineers to model, analyze, and design spiral staircases within the same integrated environment as the
rest of the structure.
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ProtaStructure 2027 introduces a robust ETABS import capability, allowing engineers to bring complete
structural models from ETABS directly into ProtaStructure with high fidelity. Thisag®IM bridge
eliminates manual remodeling and ensures that geoynehaterials, sections, loads, and boundary
conditions are faithfully transferred.

Units and Geometry

Automatic unit conversion (imperial or metric), intelligent grid mapping for orthogonal and skewed grids
with all labels preserved, and cumulative story elevation management.

Materials, Sections and Structural Elements

Concrete and steel are automatically distinguished with full parametric support for rectangular, circular,
pipe, L, T, U, and I/HE shapes. Shear walls are converted to column members. Ribbed, waffle, and deck
slabs include specific spacing and rib datadloases are automatically categorized (DEAD to G, LIVE to

Q), and load combinations are fully transferred.

wSYSS6SR 9¢! . { 9ELI NI
The ETABS Export module has been completely rebuilt from scratch, generatinfidelitigle2k file

that preserves every structural detailfrom complex steel bracing to seismic mass source=smoving
the need for any manual remodeling in ETABS. uppbst covers ETABS versions v13 through v23.

Capabilities include flexible unit conversion, full story/grid hierarchy, cracked section modifiers per ACI
31819, automatic rigid diaphragm assignment, response spectrum function export, and intelligent 3D
geometry resolution to prevent flattening of faiusses or crosstory bracing.

(SPROTAEIY <> ETABS

(]
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ProtaStructure 2027 automates the determinatiorSpecial Boundary Element (SBig)irements for
structural walls per ACI 3118, eliminating manual calculations and ensuring correct ductility provisions
are applied in earthquake design.

DisplacemenBased Approach

A special boundary element is required wigen |, / (600 xdu/hw), where c is the largest neutral axis

depth,ly the wall lengthd, the design displacement, ahd the wall height. The ratid/hw is not taken
less than 0.005.

StressBased Approach

Special boundary elements are required where the maximum extremedibgressive stress exceeds
0.2f, calculated using a linear elastic model based on gross section properties.

Both approaches are evaluated simultaneously and results presented in the RC Shearwall Design
reports.

@ = Column Reinforcement Design - GW4 (Storey 1) 0 x
Column Design Fiber Section a
i o] = T j = ; gl i:'g'J
B L X|HFE L = s & H v X
Interactive Column Diagrams] Save & |Reset Secton Mew Column Parameters Image  Elevation QK Cancel
Design Analysis Report | Bars  Analysis Design Max/Min  Drawing

Steel Bars Links Shear Design Slenderness Settings

5250 mm 250 mm
Shear Design Link
Dir2 Dir3 Edited
L2/1% 3000 mm 3000 mm Ve 221,51 7.13 EndZoneTie Bar: | 515 ! 50
Concrete Cover 40 mm Ve 0.00 0.00
Update Ve 240,00 16.20
Web: (@10 /| 25
No. of Link Legs -2: 4

Loading: efine 3 2
Select Marked Combinations as Usef Defined Colaiate
C300 / 5D60 (Deformed Bar)
Web:5D&0 (Deformed Bar)
M M22 M33 V2 V3
M Label
i @) Gom)| (N ) Y
1-Tep 1348.49 224 2321 -63.88 11,13 1.4D+1.6L ~
-Bottom 1486.30 -11.0 413.7 -63.88 11.13
Special Boundary Elements (SBE) g%} A BRrlLed
SBE Check Method Not Required (ACI 318 [2019], 18.10.6.2 - 18.10.6.3) T e
Displacement Check € =437 mm < ¢, = 1167 mm ¥ [c<c,,] (ACI 318 [2019],18.10.6.2) 10.11
f.=0.53 N/mm2 < 0.2fc = 6.00 N/mm2 ¥ [f.. 0.2f'c] (ACI318[2019], 10.92 1.20cHc+Ez+Ex
Stress Check 11.58 ++0.3Ey-
18.10.6.3)
[ |38F Transuerse Reinforcement Spacing Limitat 6y, (ac 318 [2019), 18.10.6.4(e))
SBE Transverse Reinforcement Spacing Limit at Span 80 mm (ACI 318 [2019], 18.10.6.4(e))
SBE Transverse Reinforcement Amount Limit 0.0065 (ACI 318 [2019], 18.10.6.4(g))
SBE Length 530 mm
SBE Critical Height 5.2500m (ACI 318 [2019], 18.10.6.2(b)(1))
Shear Wall in Critical Range No
13 7op  1105.75 22.4 176.7] "
Bntnm 1199 11 -1n. 2 895 7
I
e
e Utilization Ratio = 0.78 Select/Unselect Al

Column Design Completed... Critical Load Combination: 1 - (1.4D+1.6L)
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The Indian seismic design code IS 1893 has been updated to the 2025 edition. Engineers working on
Indian projects automatically benefit from the latest seismic hazard maps, spectral acceleration
parameters, and design provisions.

IS 1893-2025 Response Spectrum

®
ol g
S(T)

3 Zone il

g o W Zone VI
Spectrum C

® ShowMarkers Direction 1 Direction2 Vertical Compare = = 3 = & View data points.
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Target Displacement Calculation for Pushover Analysis is now available for the Colombian Seismic Code
NSR10. Engineers working on Colombian projects can perform complete nonlinear static (pushover)
analysis with codeompliant target displacement deternaition directly within ProtaStructure.

4/ Pushover Analysis m] X
Analysis
— Target Spectrum
Parameters 0.8 — Capacity Curve
Analysis Progress 0.75 Elastic Demand Projection

Idealized Curve

Results 07 . Spectrum Intersection
065 9 Target Displacement
Pushover Curve g
Target Displacement 0.6
Analysis Results
0.55
’a 0.5 Pushover Direction: Target Displacement:
s v 0o (4X) : 5
© 045 X
C] v| 909(+Y) :
V| Refresh Connectivity Information % 0.4
V| Generate Linear Elastic Mode! (%3] v/ 180°(-X) :
/| Run Linear Elastic Analysis 0.35 7 27054) :
V| Generate OpenSees Model 03 X
v Create OpenSees Input Files ) v!| Calculate Target Displacement
M Run SeesAnsiysle 025 Target Displacement Calculation Method: NSR-10
Status 0.2 Target Percent of Bullding Height For @ = 7% &
Finite Element Model v/ Preliminary Analysis:
0.15
Preliminary Analysis v/
01 : 5000
OpenSees Model v/ Total Number of Steps:
0.05 i
Open Sees Analyses v/ Manually Select Monitored Node
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 .28
Open Project Folder Sde & d (m)
OpenSees Settings Target Displacement Pushover Direction: 180 Degrees v

~
=

Repeat Analysis Save and Close

w/ [ 2tdz¥y s .S8IY 583ATymi2

RC Column and beam design has been updated to cover DP6118G#ises over ACI 318. Fully
integrated clauses include longitudinal reinforcement limits, column dimension checks, plastic hinge
length, confinement zone spacing, rsiglan spacing, and sheagsign logic.
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Column Reinforcement Design

General Information

Cross-Section Dimension Check
Cross-Section Dimension Check
Shear Force - Capacity Design
Shear Force - Analysis Results
Shear Force - Design Force
Lambda

Concrete Shear Resistance

Cross-Section Dimension Check

Concrete Shear Contribution at Hinge Zone Check

Minimum Shear Reinforcement

Shear Reinforcement Check
Steel Shear Resistance

Shear Reinforcement Check
Maximum Link Spacing

Maximum Link Spacing

Minimum Link Diameter

Column Clear Span

Largest Column Dimension

Plastic Hinge Region Length

Smallest Column Dimension

Diameter of the Smallest Longitudinal Bar
Calculated Value

Transverse Reinforcement Spacing at Hinge Region
Transverse Reinforcement Amount Limit

Transverse Reinforcement Spacing Outside |,

©=0.85, f_=240.00 kg/cm2, f, = 5000.00 kg/cm2, N, = 47278.138 kg

2502300 mm X (DPT 1302-61 [2021], 5.2.9.1)

250/500 = 0.500 = 0.40 ¥ (DPT 1302-61 [2021],5.2.9.1)
1488.946 kg (DPT 1302-61 [2021], 5.2.9.5.1)

751.620 kg (DPT 130261 [2021], 5.2.9.5.1)

1488.946 kg (DPT 1302-61 [2021], 5.2.9.5.1)

A =1 (ACI318 [2019], Table 19.2.4.1(a))

V=017 %A * () * N, / (6A,) = 16168.370 kg (ACI 318 [2019], 22.5.5.1)

V, = 1488.946 kg <0(V, + 0.66 * ¥(f_) * b, * d) = 42438.720 kg v (ACI 318
[2019],22.5.1.2)

If the following two conditions are satisfied V. = 0. (DPT 1302-61 [2021],
5.2.9.5.3)

(DPT 1302-61 [2021], 5.2.9.5.3(a)) : 1.489E+06 > 3.758E+05 v

(DPT 1302-61 [2021], 5.2.9.5.3(h)) : +

Condition (a): V. = 1488.946 kg > 0.5x V. = 0.5 x 751.620 kg

Condition (b): P, = 47278.138 kg < A f /20 ¥

A,y =Max[ 0.062 % v(f) *b, *s/f,0.35%b, *s/f,]=1387 mm2 (ACI318
[2019],10.6.2.2)

1387 mm2 =A< A, = 1571 mm2 ¥
V,= A *f *d/s=2222E+05kg (ACI318[2019] 22.5.8.5.3)

2.222E+05kg =V,2V,/ ©-V, = 1751.701 kg v (ACI 318 [2019],22.5.8.1)
V> 0.33v(f ) *b, *d -5, =Min[d/ 4, 300 mm] > 5 =100 mm + (ACI318
[2019],10.7.6.5.2)

S, =Min[16*d,, 48 *d, ., B1]>s=100mm v (ACI 318[2019], 25.7.2.1)

8 mm > No.10 X (ACI318[2019], 25.7.2.2)
|, = 2.500000 m

H =300 mm
|, = Max[H, |./6, 500 mm] = 0.5 m (DPT 1302-61 [2021], 5.2.9.4.4)

B1 =250 mm
d, =20 mm

s,=100+(350-h,)/ 3=150 mm (DPT 1302-61 [2021], 5.2.9.4.2)
s,max = Min[B1/4,6*d,, 5] = 63 mm (DPT 1302-61[2021], 5.2.9.4.2)

0.0108 (DPT 1302-61[2021], 5.2.9.4.2 + AC1 18.7.5.4)
(a) 0.3(Ag/Ach-1)(fc/fyt) = 0.0108 , (b) 0.09(Fe/fyt) = 0.0043
..., = Min[150 mm, 6d,] >s = 100 mm v (DPT 1302-61 [2021], 5.2.9.4.6)
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Overturning and sliding stability checks have been implemented for pad footing design. Factor of Safety
limits are automatically determined based on the selected design code and load combination type
(static or seismic/wind), covering TBDY 2018/TS500I8CNBCI 2016/IS 1904, and Eurocode/BS.
Critical FS values across all combinations are shown in the design summary; a detailed matrix table is
included in the report.

i s i ProtaVazilim DEV (18813)
g .
F-S10 Desgn Summary Pad Footing Design
Loading Info
Sol Stress Check
Eccentriaty Chedk Y 8.2 39.315 20.87 em 30.00 cm v
Stabiity (Skdng - Overtuming) Chedk
Punching Check
Shew Cherk Stability (Sliding - Overturning) Check
Bending Renforcament Check
Combination Dir Type Demand Capacity FS Limit Status
1.4G+1.6Q X  Sliding 0.406 35214 86.84 1.50 v
Overturning 0.81 7483 9205 1.50 v
Y Sliding 0.681 35214 51.69 1.50 v
Overturning 0.66 79.23 11940 1.50 v
1.4G+1.6Qp2 X  Sliding 0.406 35214 86.84 1.50 v
Overturning 0.81 7483 9205 1.50 v
Y Sliding 0.681 35214 51.69 1.50 v
Overturning 0.66 79.23 119.40 1.50 v
Ge+Qe+0.3Ez+Ex++0.3Ey- X Sliding 1731 26317 1520 1.00 v
oln ol

A
Ge+Qe+0.3E2-Ex+-0.3Ey- X
Y
Ge+Qe+0.3E2+Ex-+0.3Ey+ X
Y
Ge+Qee0.3E2-Ex-0.3Ey+ X
Y
Ge+Qee0.3E240.3Ex-+Eye X
Y
Ge+Qc+0.3E2-0.3Ex-Ey+ X
Y
Ge+Qe+0.3E240.3Ex++Ey- X
Overturning 6.45 59.96 9.30 1.00 v
Y Sliding 6.352 25650 4.04 1.00 v
Overturning 3.60 6348 17.64 1.00 v
Ge+Qe+0.3E2-0.3Exs-Ey- X  Sliding 0.493 2870 58.27 1.00 v
Overturning 5.06 67.11  13.27 1.00 v
Y Sliding 5175 28710 555 1.00 v
Overturning 2.50 71.06 2845 1.00 v
0.9Gc-0.3Ez+Ex++0.3Ey- X  Sliding 1.57 14963  9.52 1.00 v
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The torsion check can now be performed at tsadected columns for each direction, rather than being
limited to all vertical members. This is particularly useful for irregular floor plates where the governing
torsion scenario does not occur at extremermss. The columns used in the torsion check are now
shown in the report.

The default is still to consider all vertical members to determine the maximum and minimum
displacements.

(A1) TORSION IRREGULARITY CHECK: Ressectear  Desin
Column/Wall Reinforcement Design

(TBEC 2018-Cl.36.2.1) Beam Reinforcement Design
Sun - Minimum Absolute Storey Displacement Re-Select Profies
Ot : Maximum Absolute Storey Displacement Steel Member Design Check
A : Relative Storey Drift (Bcotum top - Sootim potiom) Design Composite Beams
No : D! Dove
EARTHQUAKE DIRECTION: 1 (Angle From X 0.00 Deg)
Load Case: Ex+ (Equiv. Static Seismic X (E+))
Store Buin Bltax Duin Additional

Y (mm) (mm) (mm) /] Use Selected Columns for Seismic Iregularity Checks Eceentricity (%)
Storey: 3 S5/ 4483 $2/ 552 1477 DL et Y] [ L
Storey: 2 S5/ 3.006 §2/3724 1.831 o2 [IH ol 1909 1 —
Storey: 1 S5/ 1175 S1/ 1467 1175 - -
Load Case: Ex-|Equiv. Static Seismic X (E-)) When acﬁ,ated‘b,dzfa;\ta” ertical members are considered for

detern g the maximum and minimum displacements

Siare Bt Bax|  Dun e : Additional

y (mm) (mm)|  (mm) = = Eccentricity (%)
Storey: 3 S2 /4483 S5/ 5526 1478 Building Analysis Cancel -
Storey: 2 §2 / 3.006 S5/ 3724 1.831 ZZo1 ZUag T.T0 =T.20 = -
Storey: 1 $1/1175 S5/ 1467 1.175 1467 1.321 1.110=1.20 —-

Dir 1: A1 Irregularity does not Exist. v

52 b2 5S&A3y +ha aSYoSNR ¥

Members designated as VOMefticatOnly Membey can now be excluded from seismic design and
detailing provisions for Eurocode countries, ensuring seismic reinforcement requirements are not
incorrectly applied.

2ARS .SFY [AY]l !'NN}y3aSYSyi

ProtaStructure 2027 now supports upseven links for wide beam desidgingineers set the minimum
width limits, and the algorithm follows them incrementally, automatically selecting the appropriate
number of links. A new link pattern for wide beam layout provides additional flexibility in meeting
detailing requirements.
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e - - 3
— s a_w g | - - =

el el ' : k
TYPE-A1(1SET)  TYPE-A2(2SET) TYPE - A3 (3 SET)

|[EXAMPLE: H10-200) |EXAMPLE: IH12-200) (EXAMPLE: JH12-2000

TYPICAL BE/

T ) -- bk ¥ TR
T ol o T el sl 4 T e e e e e
T = = b 1

L e L s — I : l

TYPE - M (4 SET) TYPE - AS {5 SET) TYPE - A6 {6 SET)

(EXAMFLE: 4H!D-200) [EXAMPLE: 5H10-200} {EXANPLE: BH10-2D3)

M LINK ARRANGEMENT

Set the minimum width limits and design. The algorithm will follow the limits incrementally
automatically picking the right number of links.

Options

p
2H Lateral Loading L] Link Quantity Contral Link Start Tolerance
[ Lateral Drift & Bracing Two Links Min. Width: 400,00 mm Floor Beams | Ribbed Beams 50,00 mm
R 0 o & Shearmal Three Links Min, Width: 600,00 mm Foundation Beams 70.00 mm
4 7 Beam Four Links Min. Width: 700.00 mm
Design Five Links Min, Width: 800.00 mm Design Link Spacing st Supperts
Parameters B i
Rebar Patterns s Earkes B Wi =00:00 ey Ribbed Bear | Foundation Beams
P Steel Bar Selection Sewven Links Min, Width: 1000}00 mm
Method Link Patterns: [@ v Link Spacing at Supports Settings
Bent-up Bars . - =]
1 se Same Link for Support and Span
= Standard Link Type ® g Use 5, Link for 5 tand 5
i 1 Use H Links to S t 5 dary B
’ Curtailment Use Special Torsion Links For Torsion Beams SIS P LRy S
3 Detail Drawings Same bar size at support and span
il i se the same diameter on both suppor
Detailing Rib Links Use th diameter on both ts
b . Slab Type: |Closed v Calculate Support Region Per Code
» 27 Foundation
&3 Stairs s00 Extension: 500.00 mm Min, Support Region Width: |L/4 v

il Retrofit Wall
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There's also a new link pattern for wide beam layout, giving you extra flexibility to meet your detailing
requirements.

Options
|Sea|'ch Settings... |P|
4 (7 Beam # || —Link Quantity Control —Link Start Tolerance
Design Two Links Min. Width: Floor Beams / Ribbed Beams
Parameters
Three Links Min, Width: Foundation Beams
Rebar Patterns
4 Steel Bar Selection Four Links Min. Width:
Method Five Links Min. Width: —DesignLink Spacing at Support:
Bent-up Bars - 5 ’
Links SiscLinks Min. Width: [ ribbed Bear Foundation Beams
4 Curtailment Sevepll . -
Steel Bars Link Patterns: r—Link Spacing at Supports Setting
Steel Bars 2 _
Bob Control Standard Link Type [ Use Same Link for Support and Span
- Detail Drawings \Use Special Torsion Links For Torsion Beams [ | [] Use Hanger Links to Support Secondary Beams
General [ same bar size at support and span
Beams —Rib Link: [ ] Use the same diameter on both supports
Sections [ caleulate s t Region Per Cod
Type: M alculate Support Region Per Code
Steel Bars and Links L _.
Side Bars s00 eI Min. Support Region Width: [Li4 []
Dimensioning
b-b-b-b-b b-b-b-b-b
a=H12 a=H12 a=H12
F ° 27 b=H12 b=H12 A °77* | b=H12
¢=H8-300 c=H8-300 ¢c=H8-300
= d=H8-300 o d=H8-300 o d=H8-300
=3 =] =]
wn w v
d-a-a-a-a-a-a-a \E
600 d
1-1 2-2 3-3
S
7 \ ,LQQ/;
%0 7 a4 7 e
B0 L 550 /1 550
’/ 23 d{ S g
‘ o o alh St
L [Ta
o o [e] o [ o
n ¥ ¥ 5 n 10 D n 0D
<+ < < < <+ 200 <
‘ 300 ]
550 550 550
¥
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The analysis engine has been comprehensivengieered, delivering a 4x speed improvement
across all model sizes. Engineers working on large, complexstongdy structures will experience

dramatically shorter run times, enabling faster design itemnagind more productive workflows.
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ProtaStructure 2027 migrates to a PiSed report generation engine. This infrastructure change
resolves slow report generation in large modelsall reports are now generated up kDx faster
Besides the significant performance upgrade, the new report engine provides visually more appealing
reports and more quality print previewarge design reports with intensive content will be prepared
and rendered in seconds.

— ] 5 -
= | E ] -
Print  Browse SaveAs Openin 100% Fit Page

M5 Word =), Zoom Out

—— —— e — P
—— —— —— —— e — ——
= —=———= == 1}
— = = = — — —
- -— e ——— e
== o a=) L_I:‘}:Fm
[B=n=r )
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LYLINPGSR ! YVIKEANRDBAWRE Y AL & SNF
Analysis results pogtrocessing and contour generation are very tito@asuming operations. Design
and report generation algorithms also rely on these processed analysis results. The new algorithm

significantly accelerates the result collection and prdngsgperationsThis means up to a 5x speed
improvement in Finite Element Foundation Result reports.

The grouped beam desigmas also undergon® more than 2x speed improvemewith this update.

rowse SaveAs Openin  100% FitPage
MS Word

Notifications

Protastructure v10.0.0 Page 32

LYLINEOSR a2RSftAy3a t SNF2NXYI

We have revised the connectivity algorithm to perform up tox2@dter depending on the size of the
model when editing membeia models with similar storeys.
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Engineers can now create named selection groups and assign any combination of members to them. In
large models, this dramatically speeds up amendments, verification, and change managesakeat
all members in a group instantly witttrl+Grather than reselecting them individually each time.

CH YW & HE Ga B -

Building Setout Modelling Loading Reeview Analysiz Design Drawings & Reports BIM Display Views Help
am ?,0 @,‘?_f?_ NERO) Circle U ﬂ g P = w
ul o ot B 7?7 it
Selection Grid Orthogonal Polyline Column  Wall Beam Slab  Ribbed Staircase  Slab Strip Shearw
. e [ Rectangle - Slab - Operatior
i#  Edit Groups
Draw RC Members

Create New Group

Add to Group

g-
& Rernove From Group @

= T

To create a group: select members on the arena > Riligk (or Ribbon > Modelling Page) > Create
New Group. Members can belong to multiple groups simultaneously.
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Vi
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Please enter the name of the group...

’_!’ :'/: '“.»
‘ Corner Columns| h‘ ‘ir:-f " |' E". z
i oK Cancel !hs ’f? V- = '

1/
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A

o JU TN

T
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|

LT
/]
.,‘W

&

\

To Select all the members of a group of the selected member:

WAIKG /tftA01 B {StSOG DNRdzZLJ aSYOSNA 2NJ I AG ¥/ GNIb
Bindings Setting)
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Filter Selection

Isolate / Unisolate Storey (Alt+Left)
View » < -
% Show Selected Only
Hide Selected

 —— =
. Restore Previous Selection (Ctrl+)
"——__‘_W_\__
e Select Group Members (Ctrl+G) = -
= — =
=4 Remove From Group
kst Measure (Ctrl+R)
Properties
Delete
& Match Properties
Mirror r
«t»  Move (Ctrl+Shft+M)
Eﬁ Generate Members to Other Storeys
yi1- Edit Loads
2 Action Bindings
~
4 g ProtaStructure Environment . General
General Help F1
Display Settings Building Analysis F3
i Shorteut Key Bindings Undo Contral +2
b 3 ProtaDetails Environment Redo Contral +Y
e Copy Loads Control +C
[ = Prt?lect Preferences Paste Loads Control +V
g Unit and Format Select All Members Contral +A
b [t Label - "
Restore Previous Selection Contral +1
|2l Codes §
tion Copbrol i
b [l nationally Determined Parameters...
e B Select Group Members Control +G I
3H Lateral Loading
a Member Operations
3 [] Column & Shearwall Update Member F7
b 7 Beam Rotate 90° (Frame Members) F4
b~ Slab Toggle Between In Plane Anchors (Frame Members) Shift + Left
L4 /97 Foundation Toggle Between Out Of Plane Anchors (Frame Members) Shift + Right
& Stairs
il Retrofit Wall

A z A N

o 2dz OFy SAGKSNIIRR YSYOGSNEB (2 Iy SEAadGAY3 3INEdzLJ

IV Filter Selection
Isolate / Unisolate Storey (Alt+Left)

View »

Show Selected Only
Hide Selected

Restore Previous Selection (Ctrl+J)

Add to Group » ||{% Create New Group

Remove From Group [ 3 | ComerColumns

t2+ Measure (Ctrl+R) J—

7 Properties

T | X Delete \
& Match Properties

A

Mirror

T [9 Generate Members to Other Storeys
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A Wind Column option has been added to steel columns. When designated as a wind column, the
member is designed only for vertical and wind loadseismic forces are excluded. This enables
accurate design of secondary structural elements that are not péredateral forceresisting system.

¢
i

!

I
;
|
|
[

§

d
'
";

x Plane (Top):
x Plane (Bot):

4 1
= -‘ |

del z (Top): 50.0 an
del 2 (Bot): 0.0am

Y

| i

v AV ]
AW W

Drop /Stab Patch Panel B
\\.\ ~ Support Types:
‘\.‘ < & [Varsaylan] v
Transfer Member b

4

[GFANDFES a2RStfAYI FYR 58

Staircase loads can now be copied to other staircases, significantly reducing repetitive data entry when
a project contains multiple identical stair configurations.

Filter Selection

B Show Selected Only
; Hide Selected

mw Restore Previous Selection (Ctrl+J)
It Measure (Ctrl+R)

i Properties

TF Select and Load Properties

Delete

Mirror

Generate Members to Other Storeys
i+ Edit Loads

Copy Leads (Ctrl+C)

Paste Loads (Ctrl+V)

Delete Loads

Design
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Non-orthogonal landing arrangements are now supported. Stair configurations with inclined and
asymmetric landing boundaries can now be modelled and detailed more accurately.
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Primitive drawing entities can now be copied in the drawing environment, streamlining sheet layout and

annotation work and allowing engineers to quickly replicate drawing elements without redrawing from
scratch.

Totak: | member selected.

OYVKIyOSYSyida Ay al GOK t NRLIS
The Match Properties command has been extended to cover a broader range of member types and

properties, including rib slabs, space trusses, domes, loads across all member typegluaes,
materials, splices, and alignment/offset properties.
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A range of targeted improvements to the modelling environment enhance everyday productivity:

1. New option to display template label and insertion axes together as column plan labels

Opticns
bbbk el 2| —Beam Label Settings Slab Label Settings
+ [ ProtaStructure Environment | Display Beam Labels in Plan
» 3 ProtaDetails Environment Use Beam Insertion Axes as Beam La
Nt Project Preferences w| Display Beam Dimensions in Plan GC8 [D-2]
Unit and Format Display Composite Beam Stud Quanti
B 500x250
“He Display Composite Beam Camber Val. X
Settings
Templates Beam Dimensions (¢ BxH
[l Codes
+ [2| Nationally Determined Parameters...
3H Lateral Loading Label and Dimension 185 306 - —
Position: |——— "7 S

[ Lateral Drift & Bracing

Col & Sh |}
.[i SETE ok Column Label Settings:

) @ Beam y
| Display Column Labels in Plan

Al
I

®) Display Label On Each Purlin Frame Member

+ > Slab
3 Foundation .
27 i Lobel Style: p Mertini Aves hd Display Single Label For Purlin Group
& stairs Column Size et Display Op| Template
10[ Retrofit wall - Insertion Axes Do Not Display Puriin Label
} & Steel Settings fekrie:iged | Template + Insertion Axes

» &2 Composite Member Settings
» ﬁfl Analytical Model Settings

» 1fi- Load Editor Settings

» "B Assessment Settings

(171 Scales

» £ Rebar

» (] Plan Details

7= Template Management

b 71 —

2. Structure Tree tracking can now be locked to avoid-aatolling in models with many axes

CHHYCNW @E Q= M-
Building Setout Modelling Loading Revi
= (B RecentProjects - B save
(7 Open Previous Backup [ Save As
Save Thumbnail X| Close Projec

oject
ci@\@«u—# i) caq| o

New Open

» “::7; Axes
47 Views
18] Storey: 1 %@@
=4 Reports O

Detail Previews
fI Connections
4 [F€ Storeys
» © St:0(+-0.00m)
4 © St1(+3.00 m, Sim:2)
» || columns
» (# shearwalls
» ¢ Beams
b 7 Slabs
i Ribbed Slabs
» &b slab Strips
£ Composite Slabs

B QP G QU eol
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3. Search feature added to the Analysis Results Report

=l Analysis Results = (] X
[ ly:

—Structural Members
List Type |Stareys [v] | Unselect Al

GB7

p Storey 0
4 Storey 1
» Columns
4 Beams
GB12
GEG
{GB7
GB4
GBS
GB16
GB18
GE14

(=]
GBS
GB10

4. Steel Bar Optimization window is now modelesswitch between columns while the window

|
53 (50130) 4 (50/50) 5 (5
D %-mt;
Steed Standardisation
Column Line: ¢~_°
5369 T » 5 @ P Il T s T s T
ol (o) ) =) | end) wa| ow | W =) b | Q2 (o) Statis
1 s £} » o ) 27 1 1% 1 s o w v
: s 0 » o o s [EE 1w i » o W ooV
3 s E3 x ) o % 57 12 1. 1 ® o “ v
| 0 0 0
| . .3
N :
Tota 6038 (15.270m2/ L02%) :
Clear Bar Spacng (am)- i 19 '
2 :
L] o L]
a v x
1 o o || concat

5. Multiple composite slabs can now be edited simultaneously via the Member Table

Composite Slabs
[ & storeys Mermber l:l Search = B % Close

Composite Slab Slab Type ‘ Deck Type | Slab Th\dq(':;ﬁ (DES‘:EQS SalFﬂ\:VN?rgg§ Live Load (Construchon(svl?rﬁg Desgvl;_;a; Live Load {Compositeﬂgﬁrﬁg Ro(cl)df\‘\’.rz‘azcg Snc;;vN\:ramazd, Rm&z‘azd,
4 Storey: 4
451 Above The Fla ALDECK 70/ 250.00 0.000 5.255 1.000 2.000 2.000 0.000 0.000 0.000
452 Above The Fla... ALDECK 70/.. 250.00 0,000 5.255 1.000 2,000 2,000 0.000 0.000 0.000
453 AboveThe Fla... ALDECK 70/.. 250.00 90.000 5.255 1.000 2.000 2.000 0.000 0.000 0.000
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6. "Align to Story Levelsption added to brace properties for vertical braces between story
GNF YAFSNNBR O2fdzyyada ¢KAa FSIGdNB | ff26a
improved modeling consistency. It helps ensure more accurate and standardized vertical
bracirg definitions across stories.

0N

Brace
Brace Group Count Label: c302[3 Reset View
Count 3
Section and Type
1 €301
Profie L80X8
2 o2 | :
race Ty T —
3 c303| oo e ace
Out of Plane Abgnment Center
[TAion to storey Levels 7|
Out Of Plane Offset 0.00cm
ion to Shorter Member
In Plane Abgnment Original
Divide v
Mode! joits as fixed
Properties of Frame 1 (F1)
1End x-Offset 0.00am
1End y-Offset 0.00cm
.| 3End x-Offset 0.00am
i | JEnd y-Offset 0.00cm
Frame Rotation 90.0°
Properties of Frame 2 (F2)
1End x-Offset 0.00an
1End y-Offset 0.00cm
3End x-Offset 0.00cm
1End y-Offset 0.00cm
Frame Rotation 90.0°
x
v oK X cancel

A

C2dzyRIFIGA2y 584A3y {SGhGAy3Ia

Foundation Design Settings have been reorganized and categorized by foundation type, making it easier
to locate and adjust relevant parameters. A new Minimum Foundation Depth to Use Top Bars setting
has been introduced for pad footings.

Opticns
= Analysis Source
» 3 ProtaStructure Environment -~ by Min. Footing Width: 100.00 cm
» ﬁ ProtaDetails Environment FE Floor Model ! Buiding Analysis Model
» == Project Preferences Min, Moment Coeffidents Min, Steel Bar Size: | 914 v
g Unit and Format span: 1 16 Distribution Bar Size: | 816 v
» Bz Label
B) codes Support: 1f 12 Max. Steel Bar Spacing: 20 an
» |2 Hationally Determined Paramet... Strip Footing Min. Steel Ratio: User Defined Rebar Min. Spacing 0 ar
3H Lateral Loading
+ [I Column & Shearwall Mat Foundations
- . i [ins
» # Beam Footing Reinforcement (Bottom Bars): | With Bobs | v
b £ Slab Raft Foundation Min, Steel Ratio: Footing Reinforcement (Top Bars): | WithoutB... |v
Foundation
4 ‘/i]? Piled Raft Foundation Min. Steel Ratio: Default Bob Length: 0cm
General
Design
Pile Caps PadFootings
Pile Default Pad Footing Form: | Rectangular | % Rotation Prevented Along X Direction v/
& stairs ) )
= Min. Pad Base Depth: 40.00 cm Rotation Prevented Along Y Direction
il Retrofit Wall n-padbesebep
» 7 Steel Settings Max. Pad Base Depth: 2o Lustom Pad Base Min, Steel Ratio;
» 2 Composite Member Settings Size Increment Step: 0.0
» %l Analytical Model Settings
+ 1fi* Load Editor Settings Depth Increment Step: 10.0cm Use Top Bars |v/
+ 'H Assessment Settings Pad Bases - Conarete Cover: 0.00 cm Minimum Foundation Depth to Use Top Bars: 40,00 am
i Concrete Cover will be calculated according to the code provisions Minimum Foundation Depth to Use Side Bars : 70.00 cm
L7t Scales if "0" is entered in this field
» 8 Rebar Bar Spacing Step: Sam

» (] Plan Details

== Temnlate Manaaement

Help F1 Cancel
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in flat slab systems.

Left Section

Rectangular Section Details ( Top Section )

A .I. A A4 A w A
58GFAf SR 58&A3y wSL
A comprehensive slab design report has been introduced, including strip profile images with

deflection/shear/moment values, detailed bending design and deflection check calculations with
formulas and code clause references, and moment and steel bar areaicofor finite element strips

B h d C o compression € c-tenson Coside Crenson
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
1000 200 165 30 30 0 35 35
Bending Design
Design Bending Moment M, = 5.6 kN.m ( Positive Moment )  Tension

bottom of the section.

Strength Reduction Factor

p = 0.9 (ACI318 [2019], Table 21.2.1)

Ultimate Strain at Extreme Concrete Compression Fiber

€., = 0.003 (ACK318 [2019], cl.R21.2.2.1)

Yield Strain of Longitudinal Reinforcement

€, = 0.001 (ACI318[2019],¢l21.2.2.1)

Net Tensile Strain for Tension-Controlled Section

¢ = g, %€, - 0.004(ACI-318 [2019], Table 21.2.2

Maximum Distance from Extreme Compression Fiber to Neutral Axis

c. =, d/ (e, +g) = 69 mm [ACI-318[2019],¢l.2221.2)

Factor of the Equivalent Rectangular Stress Block Depth

B, = 0.85-[0.05(f,-28)]/7 = 0.836,28 MPa < {, <55 MPa ( ACI-318
[2019], Table 22.2.2.4.3)

Equivalent Rectangular Compression Block Depth

a=d-v(d-2M,/ (085f pb,}) = 1Tmm

Maximum Allowable Equivalent Rectangular Compression Block Depth

8,0 = BiC.. = 58 mm (ACI-318[2019],cl.22.2.2.4.1)

a <a,,,, ! Tension-controlled section. Compression reinforcement is not
required.

Required Area of Tension Reinforcement

A = M/ (of (d-a/2)) = 165mm’

Maximum Ratio of Reinforcement

P = 0.039 (ACI-318[2019],¢l.18.6.3.1)

Maximum Ratio of Reinforcement for Earthquake Resistant Structures

Do = 0.025 ( AC-318[2019], ¢1.18.6.3.1)

Maximum Area of Tension Reinforcement

Ay vee = MIN( Poionicmas + Puax) D, d = 4125 mm?

Minimum Area of Tension Reinforcement

A, .. = Min[Max[0.25Vf b, d/f,,1.4b,d/f ], 4/3%A,] = 330 mm? (
ACI318 [2019],¢1.9.6.1.3)
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