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Intellectual Property Rights Notice

Copyright © 1986-2021 Altair Engineering Inc. All Rights Reserved.

This Intellectual Property Rights Notice is exemplary, and therefore not exhaustive, of intellectual
property rights held by Altair Engineering Inc. or its affiliates. Software, other products, and materials
of Altair Engineering Inc. or its affiliates are protected under laws of the United States and laws of other
jurisdictions. In addition to intellectual property rights indicated herein, such software, other products,
and materials of Altair Engineering Inc. or its affiliates may be further protected by patents, additional
copyrights, additional trademarks, trade secrets, and additional other intellectual property rights. For
avoidance of doubt, copyright notice does not imply publication. Copyrights in the below are held by
Altair Engineering Inc. except where otherwise explicitly stated. Additionally, all non-Altair marks are
the property of their respective owners.

This Intellectual Property Rights Notice does not give you any right to any product, such as software,
or underlying intellectual property rights of Altair Engineering Inc. or its affiliates. Usage, for example,
of software of Altair Engineering Inc. or its affiliates is governed by and dependent on a valid license
agreement.
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Overview

S-CONCRETE Enterprise edition (also called Multistory Designer), is a software solution that enables the
communication between an ETABS® model's data and S-CONCRETE, allowing users to design reinforced
concrete Columns, Beams and Walls efficiently. Multistory Designer provides the means to run interactive
design/code checks on all concrete structural elements contained imported from an ETABS® model, and
generate a single comprehensive concrete design report.

Supported Objects

The application supports the following ETABS® modeling elements.

Two-Node Linear Members
ETABS® Columns

ETABS® members designated as Column objects can be imported and designed as S-CONCRETE
Columns. Only Rectangular, Square and Circular cross-sections are supported at this time.

ETABS® Beams

ETABS® members designated as Beam objects can be imported and designed as S-CONCRETE
Beams. Only Rectangular cross-sections are supported at this time.

ETABS® Braces

ETABS® members designated as Brace objects can be imported and designed as S-CONCRETE
Columns and/or Beams as specified by the user in the application. Only Rectangular beam sections
and Rectangular, Square and Circular Column cross-sections are supported at this time.

Three/Four Node Area Objects
ETABS® Piers

ETABS® vertical shell elements designated as Pier objects can be imported and designed as
S-CONCRETE Columns and/or Walls as specified by the user in the application. Only Rectangular Pier
cross-sections are supported at this time.

ETABS® Spandrels

ETABS® vertical shell elements designated as Spandrel objects can be imported and designed as
S-CONCRETE Beams. Only Rectangular Spandrel cross-sections are supported at this time.

Floor/Story

ETABS® Story labelling system is integrated into the application. This provides the capability for the user
to Group elements by a single Story/Floor or a user-selected list of Stories/Floors within the application to
facilitate the creation of S-CONCRETE files that will be run in Batch to perform the concrete code
check/design. Member lengths, by ETABS® Story, are imported and utilized in the design for Columns,
Braces and Walls. These lengths can be included in the slenderness calculations for the members.

J\ ALTAIR
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Load Combinations

S-CONCRETE requires Ultimate/Factored loads for design. The user needs to perform the ETABS® analysis
with the desired Load Combinations and then import a selected list of Combos at the time the ETABS®
model and the results data are read into the application. ETABS® Analysis forces for all active output
stations are imported and utilized in the design/code checks, and there is no ability to filter output
stations at this time. However, the user can control output stations within ETABS® as an attempt to
obtain the required design forces on the members for the S-CONCRETE design. Analysis forces for all
active degrees of freedom are imported and mapped to the S-CONCRETE section for design.

Data Filters

The application supports the Filtering of ETABS® member data during the Import Model process. For
Linear Members, a filter for ETABS® Section Names can be utilized to limit the sections imported for the
S-CONCRETE operation. Similarly, for Wall Piers and Spandrel objects, a filter for Pier and Spandrel
Names can be set during the model import process. As mentioned in the Load Combinations section
above, there is also a Filter for ETABS® Load Combos. These filters allow the user to control which
elements of the analysis model and which forces are used by the application.

The ETABS® Import Utility

In order to use the S-CONCRETE Enterprise Multistore Designer, you first need to export your ETABS®
model and analysis results to a Microsoft Access Database file. This procedure requires Microsoft Access
2010 or greater to be installed on the computer that is running ETABS®. The detailed steps to perform
the Export are shown as follows:

J\ ALTAIR
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Export a model to Access Database file in ETABS® 2015, 2

016, V17 and V18

1. Go to File > Export > ETABS® Database Tables to Access ...
|G £7485 Ultimate 18.1.1 - SampleModel2_Y2018_kN-M
File | Edit View Define Draw Select  Assign  Analyze Display Design  Option
[0 NewModel.. CeleN R G | o [3-d pl3 o2 D &9
‘; Open... Ctrl+0 - X Plan View - Story.
€ Close. Shift+ Ctrl+E
H Save Ctrl+5
F| Savehs. Shifts Ctrl+S
ﬁ Import 3
|I“ij Export * | ETABS .2k TextFile..
cri  Uplead to C3l Cloud... @ ETABS Database Tables to Excel...
f@ Greateideol N I @ ETABS Database Tables to Access..."
i i ETABS Database Tables to Text...
% Print Graphics... Ctrl+P
&m ETABS Database Tables to XML...
@ Create Report 3
@  Partial ETABS edb File..
. Capture Picture 3
i Storyas SAFEV12 f2kFile..
[B= Project Information...
. @ Rewit Structure .exr File...
@ Comments and Log... Shift+ Ctrl+C
%5 Show Input/Output Text Files... Shift«Ctri«F | i -DXF/.DWG File..
1 Di\...\Etabs-3D-Model-00_Rev.EDB fm| CIS/2STEP File..
& Steel Detailing Neutral File...
G+ Edt o 2
-] | IFCFile..

Figure 1. Export to Access

Database File

2. To the right of the “Choose Tables for Export to Access”, you have the ‘Select Load Patterns...’,
‘Select Load Cases..., and ‘Select Combos..." options.,

Choose Tables for Export to Access
Edit

=0 MODEL DEFINITION (0 of 99 tables selected)
(-0 System Data

(-] Property Definitions

Load Pattern Definitions

[ Other Definitions

[ Load Case Defintions

Connectivity Data

-0 Joint Assignments

Frame Assignments

O Area Assignments

[ Options and Preferences Data

-0 Miscelaneous Data

BD ANALYSIS RESULTS (0 of 28 tables selected)

Load Patterns (Model Def.)

Select Load Patterns...

0 of 7 Selected

Load Cazes (Results)

Select Load Cases...

0 of 6 Selected

Select Combos...

6 of 7 Selected

Modify/Show Options...

Figure 2. Choose Tables for Export to Access dialog box in ETABS®
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3. Select "Clear All" in Load Patterns and Load Cases sections, and select the Load Combinations you
want to Export and use for Design in the Load Combinations section. Then click OK.

(3)) Set Combo Selection *

Select Combos

Select All

Clear All

Cancel

Figure 3. Choose Load Combinations to Export in ETABS®

In the “Choose Tables for Export to Access”, check the “MODEL DEFINITION" object and all of the sub-
objects will be automatically selected. In the “ANALYSIS RESULTS" object, expand “Results” and select the
Frame and Wall results you want to export. You only need to select the options for Column, Beam and
Frame forces in ‘Frame Output’, and Pier and Spandrel forces in the ‘Wall Output’ section as shown below.

Then, click OK.

J\ ALTAIR
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Choose Tables for Export to Access
Edit

ﬁ MODEL DEFINITION (89 of 99 tables selected)
| System Data

[ Property Defintions

[ Load Pattern Definitions

[ Other Definitions

[#-B Load Case Definitions

B Connectivity Data

B Joint Assignments.

[ Frame Assignments

- Area Assignments

--E Options and Preferences Data

B Miscellaneous Data

=B ANALYSIS RESULTS (5 of 26 lables selected)
-0 Run Information

[+ Joint Output

=B Element Output

BE Frame Output

-8 Table: Element Forces - Columns
-6 Table: Element Forces - Beams

-5 Table: Element Joint Forces - Frame
+-[ ] Arez Output

-6 Wall Qutput

-5 Table: Pier Forces

-Bd Table: Spandrel Forces

"|:| Objects and Elements

[+ Structure Output

=00 DESIGN DATA (0 of 12 tables selected)
w0 Design Definition Data

Load Patterns (Model Def.)
Select Load Patterns...
0 of 7 Selected
Load Cases (Results)

Select Load Cases...
0 of 6 Selected

[ Select Combos...

6 of 7 Selected

Modify/Show Options...

Opticns

wn

[] Open File After Export

[] Expose Allinput Tables

oK Cancel

Figure 4. Choose Members to Export in ETABS®

The "Choose Export Units” dialog box will appear. In this dialog box, select “Length Unit” as “m" (Meters)
or "ft” (Feet). Select “Force Unit” as "kN" or “Kip”. Select “Temperature Unit” as “C" or “F". These are the

only length and force unit combinations that are supported at this time. Then click OK.

Select Consistent Units for Export

Length Unit m
Force Unit kM
Temperature Unit C

oK

] [ Cancel

Figure 5. Choose Export Units in ETABS®
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The program supports:

e Metric Units of Meter, kN, and C
e Imperial Units of Feet, Kip, and F.

Note: The “Choose Tables for Export to Access” dialog box shown in Figure 4 will close once the
export is complete. Do not close it or click ‘OK’ again. It could stop the export process.

Good to know: users are able to create their own ‘Named Sets’ of tables for Export to streamline the
process. Please find below an example using ETABS®v18.

ETABS® Named Sets can be defined via the Define Main Menu (as shown in Figure 6), or via the Model
Explorer Tables Tab, as Table Sets (see Figure 7). Named Sets could be established in an ETABS®
Template (starter) file which could then be used to create models.

Draw Select  Assign  Analyze

E Material Properties...
E, Section Properties b
Lttt Spring Properties 3

Diaphragms...

Pier Labels...

Spandrel Labels...

Group Definitions...

Section Cuts...

Strain Gauges Properties 3

“f, Functions 3

A Generalized Displacements...

&”  Mass Source...
P& P-Delta Options...
M  Modal Cases...

:g Load Patterns...

peeg  ohell Uniform Load Sets...

5g Load Cases..

Load Combinations...

+E
ﬁ_ Auto Construction Sequence Case...

I.! Walking Vibrations...

p5 Performance Checks...

Table Named 5ets...

J Model Explorer ]

Model Display Tables Reports

[=- Tables

. [ MODEL DEFINITION
- ANALYSIS RESULTS

. [ DESIGN DATA

(- Table Sets
[scmsp_]

After you have created
the Named Set, you
can right click on it
and select Export to
Access from the

; menu.

Show Tables...
Ea Interactive Database...

Maodify Table Set...
Meodify Table Set Options...

Delete Table Set

"E Export to Excel..

@ Export to Access

&m Exportto XML..

Export to Text..

Figure 6. Creating ETABS® Named Sets
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Edit

Define Database Table Named Sets

£
[
£
£
[
£
£
[
£
£
[
£
£
[
£

[
£
£
[

£
£
£
£
£
£
£
[

=B WODEL DEFINMION (11 of 454 tables selected)

+- @ System Data

+-B Property Defintions

+-[J Load Pattern Definitions
H-@ Other Defintions

+-[] Load Case Defintions
H-[J Connectivity Data

H-[] Joint Assignments

+- B Frame Assignments

H-[J Tendon Assignments

H-[] Area Assignments

H-[] Link Assignments

H-[J Line Gauge Assignments
H-[] Quad Gauge Assignments
tl-[] Options and Preferences Data
H-[J Migcellanecus Data

=-B ANALYSIS RESULTS (5 of 94 tables selected)

H-[] Run Infermation
H-[J Joint Output

+- [ Element Output
H-[] Structure Output

=B DESIGN DATA (5 of 255 tables selected)

t-[] Design Definition Data

t-d Design Forces

+-[] Steel Frame Design Output

H-[] Composite Beam Design Output
tl-[] Composite Column Design Output
+-[] Concrete Frame Design Output
H-[] Concrete Slab Design Output
H-[J Shear Wall Design Output

Named Set Nams

[sc-msof

Load Patterns (Model Def.}

Load Cases (Results)

Select Load Patterns...
19 of 19 Selected

Select Load Cases...
0 of 18 Selected

Select Combos...
14 of 14 Selected

Options
[ show Unformatted

Modify/Show Options...

Expose All Tables

| 0K | Cancel

Figure 7. Named Sets Selection

ETABS® defined Named Sets can also be used in the Automatic Tabular Export of Data option in the Set
Load Cases to Run feature. This method automatically includes pre-defined Named Sets in the export file
created by ETABS®.
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Set Load Casesto Run

Case Type Status Action -~
Modal Modal - Eigen Mot Run
Selfigt Linear Static Finished Run
Slab Linear Static Finished Run
SDL Linear Static Finished Run
Live Linear Static Finished Run
Partition_LL Linear Static Finished Run
Constr_DL Linear Static Finished Run w

Analysizs Menitor Options
O Always Show
@ Never Show

O Show After seconds

Diaphragm Centers of Rigidity

Calculate Diaphra

() No Qutput (O XML Output File

Autematic Tabular Output After Analysis is Complate

O Microsoft Excel Output File

@ Microsoft Access Output File

Filename [ExportAfteranalysisTest.mdb]

|| settoDerautt |

Table Named Set | SCMSD

£

Group |AII

v

Click to:

Run/Do Not Run Case

Delete Results for Case

Run/Do Not Run Al

Delete All Results.

Show Load Case Tree..

i

OK Cancel

Figure 8. Automatic Tabular Export of Data for a set of Load Cases
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Tables required when exporting to Access Database file in ETABS® V17 and V18 are shown in Table 1:

ETABS® v17

ETABS® v18

Model Definition

Model Definition

Frame Assignments - Sections

Frame Assignments - Summary

Frame Assignments - Summary

Frame Section Property Definitions - Concrete
Circle

Frame Sections

Frame Section Property Definitions - Concrete
Rectangular

Group Assignments

Frame Section Property Definitions - Summary

Material Properties - Concrete

Group Assignments

Material Properties - Summary

Material Properties - Basic Mechanical
Properties

Pier Section Properties

Material Properties - Concrete Data

Program Control

Pier Section Properties

Spandrel Section Properties

Program Control

Story Data

Spandrel Section Properties

Story Definitions

Analysis Results

Analysis Results

Beam Forces

Element Forces - Beams

Brace Forces

Element Forces - Braces

Column Forces

Element Forces - Columns

Pier Forces

Pier Forces

Spandrel Forces

Spandrel Forces

Design Data

Design Data

Beam Design Forces

Design Forces - Beams

Brace Design Forces

Design Forces - Braces

Column Design Forces

Design Forces - Columns

Pier Design Forces

Design Forces - Piers

Spandrel Design Forces

Design Forces - Spandrels

Table 1. Tables from ETABS® required by the Multistory Designer
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S-CONCRETE Enterprise Multistory Designer for ETABS® Application
Sample Model-2: Steps to get a successful run in the Multistory Designer Application

The ‘SampleModel2’ is a mid-rise building containing a concrete core modelled as vertical shell elements
that also includes coupling (link) beams, reinforced concrete columns on the exterior and outrigger walls,
connecting the walls to exterior columns at the top. Some of the core walls have ETABS® Pier labels, and
the outrigger walls are modelled with shell elements that have ETABS® Spandrel labels.

The model will be used to demonstrate concrete column, beam and wall design using the Multistory
Designer for ETABS® application.

Sample Model-2 Overview

Below is a brief summary of some of the features contained in the sample model, which are supported by
the application.

Figure 9. 3D model view in ETABS® 2016

J\ ALTAIR
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Figure 10. Plan view of Typical Floor in ETABS® 2016

OTR1 OTR2
—h—| —N2—
Web1 wep2

Web3 Web3
; \

Figure 11. Plan view of Core showing ETABS® Wall Pier and Spandrel Labels

J\ ALTAIR
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Importing the ETABS® Export Data (MDB) into the Multistory Designer Application

Below is a summary of the steps required to Import the ETABS® MDB into the application.

First, open Multistory Designer: Select from the S-CONCRETE application (in the main menu), and go to
Run > S-CONCRETE Multistory Designer. The Import Options window will open, as shown in Figure 12.

@ 5-CONCRETE Multistorey Designer - Import Options
File View Tools Help

Input Path:
CAETBAS_to_S-CONCRETE\SampleMadel2_v18_kN-M.mdb

X

(.11

Import the following items:

Columns
Beams

Braces

Set filter options for Sections, Piers, Spandrels and Load Combinations:

Member design options:

Braces designed as Columns Spandrels designed as Beams

Braces designed as Beams Walls designed as Columns (and Walls)

Advanced options:

Use Design Forces | S-CONCRETE Force Mapping...

Next

Figure 12. Main Import Window

1. Enter the name of the ETABS® MDB file or select the Ellipse (browse) button to open the ETABS®

MDB file that was previously Exported.

2. Filter (by unchecking) the ETABS® objects you want to Import for Concrete Design. The objects

initially checked have geometry and forces available.

3. Filter the elements by Section Name and the Load Combinations to be imported. (See Figure 13 for

more details.)

Choose how ETABS® Brace, Wall and Spandrel elements are designated in S-Concrete for design.
5. Set ETABS® Member Local Axis results to S-Concrete Section Coordinate System. The defaults should

work in most cases.

Proprietary Information of Altair Engineering
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Referring to Figure 13, the Filter Options allow the user to select specific ETABS® Section Names, Pier and

Spandrel Labels, and Load Combinations to be imported for Concrete Design.

In this example, we choose to filter out the Steel members and some floor framing beams that are not
relevant at this time in the design.

The numbers in parentheses after the Section Labels indicate how many elements, of each item, is

contained in the model.

Advanced Impert Options

[m] Columns, Beams and Braces:

[ ] 300X600C40 [C40] (682)

LB400X1100C50 [C30] (124)
LB500X1000C50 [C50] (100)
LBS00X1000C50 [C50] (110)
LET00X1100C50 [C50] (100)
RC1000X1000 [C&0COL] (140)
RC700X700 [Ce0COL] (180)
RCB00X800 [Co0COL] (180)
RCO00X900 [Co0COL] (140)
[] w18X40 [STEEL] (650)

[ w24x55 [STEEL] (112)

[] w24x62 [STEEL] (124)

[] W30X173 [STEEL] (744)

[] W30X90 [STEEL] (6)

Choose the ETABS items to import into your project.

Piers:

E1 [C30] (21)
E1 [C60] (10)
N1 [C50] (21)
N1 [Ce0] (10)
M2 [C50] (21)
N2 [Ce0] (10)
M3 [C30] (21)
N3 [Ce0] (10)
N4 [C30] (21)
M4 [CE0] (10)
51 [C50] (21)
51 [Ceq] (10)
52 [C30] (21)
52 [Ce0] (10)
W1 [C30] (21)
W1 [Ce0] (10)
Web1 [C40] (31)
Web2 [C40] (31)
Web3 [C40] (31)

Spandrels:

COTR1 [C40] (1)
OTR2 [C40] (1)
OTR3 [C40] (1)
OTR4 [C40] (1)

Load Combinations:

UDSTLST
UDSTLS2
UDSTLS3
UDSTLS4
UDSTLSS
UDSTLS6

oK || cancel

Figure 13. Model and Member Force Filter Options
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Force Mapping from ETABS® to S-CONCRETE

Select the section of interest to see the mapping options: Columns, Beams or Walls.
Specify the source/forces that come from ETABS® .

User can opt to ignore forces if desired before performing the design.

Option to Flip the sign from positive to negative is available if required by the user.

M w o=

5-COMNCRETE Force Mapping n

ICnIumns Beams | Walls

S-COMCRETE SOURCE 2 |gnnre3 Flip Sign (+/-)
I: p - [ ] [ ]
Wz V2 o~

HE NN NN
HE A

Mz M2 -~
My M3 -
Cmy: 0.6
Cmz: 0.6
Defaults QK Cancel

Figure 14. Advanced S CONCRETE Force Mapping Option

Specifying the Initial Reinforcement

After the model geometry and analysis forces are imported, the user may now specify the Design Code,
Bar Type, initial reinforcement percentages, rebar material properties and concrete cover to be used in the
preliminary evaluation of the members.

Figure 15 shows the design parameters available for Columns, Beams and Walls. The parameters specified
in this screen apply to all elements in the model, so it would be practical to establish the minimum
reinforcement that you want for all members. In proceeding steps, you will be able to see the initial DCR's

J\ ALTAIR
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of each the sections, based on maximum forces from the analysis, and then further customize
reinforcement for members exceeding the preliminary capacity requirements.

When you have completed specifying the initial concrete design parameters, click the “Apply Design
Standards to All Sections” button to proceed. You may come back to this screen, revise the parameters
and click the button to re-calculate the reinforcement for all members at any time.

File View Help

Design Code: | ACI 2011 - Include: Columns Beams Walls Model Units: | Meters
Bar Type: AmericanM v E To initialize R/F for all sections in the model, edit the data Apply Design Standards
parameters below then click the button to the right. to All Sections

Columns | Beams | Walls

Columns . Beams ' Walls
Fy Vertical Steel: 500| Mpa Fy Primary Steel: Mpa Fy Vertical Steel: Mpa
Fy Horizontal Stesl: 400| Mpa Fy Stirrup Steel: _ 400 [{Mpa Nt ianzantal Steek 400| Mpa
! Minimum Cover (to Horiz Bars): 25| mm
Fy Steel Shape: 343 Mpa Min Primary Bar Diameter: #3 v ! ;
: Target Rho Vertical Steel: 0.15] %
- , | Min Stirrup Bar Diameter: #4 v 2 <
§ e 1) % 7 4 Min Vertical Bar Diameter: #5 v
Min Vertical Bar Diameter: #3 - Mip Srde et Diamcter L S Max Vertical Bar Spacing: 450 mm
- ; 1 : 0.75 % 1
Tie Bar Diameter: #4 v HEEpE : ; Target Rho Horizontal Steel: 023} %
Tie Bar Spacing: 150| mm e = 0756 Min Horizontal Bar Diameter: #5 v |
i it 150| Max Horizontal Bar Spacing: 450|
Minimn Cover: 20| mm Stirrup Bar Spacing mm ax Horizontal Bar Spacing: mm
Mini Cover: 40| mm i
Apply Min Moments ki gt Zone Active
Include Slenderness Num Stirrup Legs: 4 Zone Tie Bar Diameter: #3 |
3 Zone Fy Vertical Steel: 400, Mpa
Side Bar Spacing: 200 mm
Zone Fy Horizental Steel: 400| Mpa

Please Note: For documentation purposes, this screen shows Column, Beam and
Wall R/F parameters together. In the Application, they are on separate Tabs.

Figure 15. Initial Concrete Reinforcement Parameter Specifications
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Reviewing Initial Results and Modifying Reinforcement for Section Groups

At this point, Multistory Designer has calculated the initial reinforcement for all sections, determined the
maximum forces from the user’s selected Load Combinations and performed some preliminary capacity
checks and reported DCR’s (Demand Capacity Ratios). For Columns and Walls, the DCR'’s are calculated
for axial tension and compression, using simple “short” column formulas. For Beams, the DCR's are
calculated for strong axis bending for the positive and negative moments. Figure 16 is a screenshot
example of these results. Results are also available in tabular form to allow for sorting and Excel exporting

(via CSV file format) for further review.

@ 5-COMNCRETE Multistorey Designer - Project Concrete Design Standards

File View Tools Help
Design Code: | ACI 2011 v Include:  [+/] Colurns

Bar Type: AmericanM = lil

Columns | Beams | Walls

Delete Previous Design Data

[] Include Stories 4

Column Sections:

1000-RCT000X1000 [ALL] - DCRC: 0.54, DCRT: 0.56
2000-RC700X700 [ALL] - DCRC: 0.26, DCRT: 276
3000-RCB00X300 [ALL] - DCRC: 0.43, DCRT: 1.03
4000-RC00X900 [ALL] - DCRC: 049, DCRT: 0.70

Desin summory
1 Vertical R/F: DCR-Comp: DCR-Tens:
18-#6 0.26 Column Table...

Beams Walls Model Units: | Meters

Apply Design Standards
to All Sections

Column Data  Update: Al v |Fields 2

Fy Vertical Steel: 500| Mpa

Fy Horizontal Steel: 400] Mpa
Rho Vertical Steel: 1) %

Min Vertical Bar Diameter: # -

Tie Bar Diameter: #4 -

Tie Bar Spacing: 150| mm
Minimum Cover: 40| mm

Apply Min Moments

Include Slenderness

Figure 16. Concrete Column DCR Summary with User R/F Override Tools

Looking at Figure 16, as you click each section in the Column Sections list, the Design Summary results
(Area 1) for that section are displayed, and the parameters in Area 2 are updated for the selected section.

This screen can be used to override the fields shown in Area 1, for one or more selected sections. This
action will force an update of the reinforcement and a re-calculation of the capacities (DCR). Simply make
the changes and click the Update button at the bottom of the screen. Also, use the Update Fields picklist
at the top of Area 2 to activate checkboxes to allow update of only selected fields for each update

operation.

Column Form and Column Table buttons in Area 3 are discussed in the next section.
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The “Include Stories” feature in Area 4 allows the user to further refine the section design groups that will
eventually make up the S-Concrete files that are run in the Batch Utility. By default, the members for all
ETABS® Stories which contain a unique section size (name) are grouped together in a single S-Concrete
file. The “Include Stories” tool allows a user to further subdivide groups of members with the same
Section Name by one of more ETABS® Stories. This would allow a user to specify different reinforcement
requirements for a group of members that have the same cross-section along the height of the building.
Creating custom groups "By Story” is discussed later in this document.

@ 5-CONCRETE Multistorey Designer - Project Concrete Design Standards

File View Tools Help

ACI 2011 ~ Include: Columns

I ]

Design Code:

Bar Type: Americanh

Columng| Beams |Walls

Delete Previous Design Data

[] Include Stories 4
Beam Sections:

1000-LB400X1100C50 [ALL] - DCRT: 0.58, DCRB: 0.57
2000-LB500X1000C50 [ALL] - DCRT: 0.47, DCRE: 0.53
3000-LB600X1000C50 [ALL] - DCRT: 0.64, DCRB: 0.61
4000-LB700X1100C50 [ALL] - DCRT: 0.67, DCRE: 0.66
5000-0TR1_400x4500_C40 [ALL] - DCRT: 1.92, DCRE: 1.89
6000-0TR2_400x4500_C40 [ALL] - DCRT: 1.91, DCRE: 1.86
7000-0TR3_400x4500_C40 [ALL] - DCRT: 1.94, DCRE: 1.80
5000-0TR4_400x4500_C40 [ALL] - DCRT: 1.96, DCRE: 1.92

1 DCR-Top: DCR-Bottom: 3
0.58 0.57 Beam Table...

Beams Walls Model Units:  Meters
to All Sections

Beam Data Update: All ~ | Fields 2
Fy Primary Steel: 400 Mpa
Fy Stirrup Steel: 400 Mpa
Min Primary Bar Diameter: #6 -
Min Stirrup Bar Diameter: #4 ~
Min Side Bar Diameter: # -
Rho Top Steel: 0.75 %
Rho Bot Steel: 075 %
Minimum Cover: 40| mm
Stirrup Bar Spacing: 150| mm

Num Stirrup Legs: 4
Closed Stirrups

Side Bar Spacing: 200/ mm

Back Next

Figure 17. Concrete Beam DCR Summary with User R/F Override Tools
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@ 5-CONCRETE Multistorey Designer - Project Concrete Design Standards X
File View Tools Help
Design Code: | ACI 2011 v Include: Columns Beams Walls Model Units: | Meters
Bar Type: i ~ Apply Design Standards
el
Columns Baam
‘Wall Data Update: Al ~ | Fields 2
Delete Previous Design Data [ Include Stories 4 Fy Vertical Steel: 400 Mpa
. Fy Horizontal Steel: 400 Mpa
‘Wall Sections:
Minimum Caver (to Horiz Bars): 25| mm
1000-E1_4599x600_C50 [ALL] - DCRC: 0.29, DCRT: 0.12
2000-E1_4599«700_C50 [ALL] - DCRC: 0.45, DCRT: 0.00 Target Rho Vertical Steel: 0.15| %
3000-E1_4599%500_C60 [ALL] - DCRC: 013, DCRT: 0.33 T et B (B 25 v
4000-N1_3106x300_Ce0 [ALL] - DCRC: 0.13, DCRT: 1.23
5000-M1_3106x600_C50 [ALL] - DCRC: 0.40, DCRT: 0.18 Max Vertical Bar Spacing: 375 mm
6000-N1_3106x700_C50 [ALL] - DCRC: 0.71, DCRT: 2.23 Target Rho Horizontal Steel: 023 =
7000-N2_3106x500_C60 [ALL] - DCRC: 0.13, DCRT: 1.17 g2 ’
8000-N2_3106x600_C50 [ALL] - DCRC: 0.40, DCRT: 0.00 Min Horizontal Bar Diameter: #5 v
9000-N2_3106:700_C50 [ALL] - DCRC: (.73, DCRT: 3.98 Max Horizontal Bar Spacing: 250 mm
10000-N3_2448x500_C60 [ALL] - DCRC: 0.13, DCRT: 0.60 pacing:
11000-M3_2448x600_C50 [ALL] - DCRC: 0.39, DCRT: 0.00 Curtainst | Two  ~ [] Vert Bars Outside
12000-N3_2448x700_C50 [ALL] - DCRC: 0.67, DCRT: 0.99
13000-N4_7443x700_C50 [ALL] - DCRC: 0.58, DCRT: 1.24 o Zone Active
B il et e o
PETn R ITEL) 3 Zone Fy Vertical Steel: 400/ Mpa
PO T Zone Fy Horizontal Steel: 400 Mpa
1 "o 3.98 HallTasie (] ill With Bars
Back
Figure 18. Concrete Wall DCR Summary with User R/F Override Tools
Reviewing Initial Results and Modifying Concrete and Reinforcing Data using the Table
The initial reinforcement data, as well as member capacities calculated via the Form in Figure 15, can be
displayed in tabular form as partially shown in the screenshot as Figure 19 below. The output Table
provides an efficient review of the initial results as well as the ability to override additional concrete
design parameters that will eventually be used to create the S-CONCRETE files to run the Batch Utility.
The File Menu “Export Data" option allows for exporting all data to a CSV file which can be opened in
Microsoft Excel. While there is no Import to update the values at this time, a user can export or copy to
Excel, make changes there, and copy and paste data to update the Table. Also, it should be noted that
Section cross-section dimensions and material strength parameters can also be edited in the Table,
overriding those values from the ETABS® model. After you make any changes to the values in this Table,
make sure you click the "Apply” button to save them.
Data Viewer - Columns nl
File
DesigniD Active Storylist GroupName Designlabel ConcStrength Ec  SectionName Width-Y Depth-Z Length DiaRoundCol ColAxialCompCapacity ColAxialTensionCapacity ColAxialCompload ColAxialTensionload ApplyMinMoments IncludeSlenderness
1000 W AL None RC1000X1000_Rho1% |60 36000 | RC1000X 1000 | 1000 1000 9000 (0 -28900 4587 -15469.58 -3966.288 [ ) |
2000 ] A None RC700X700_Rho1% (60 36000 RC700X700 |700 700 4500 |0 -14185 2204 -3686.6 6335.360 [ )
3000 b [Aw None RCBO0XB00_Rho1% |60 36000 RCB00XB00 |800 800 4500 [0 -18520 2082 -7837.781 2800922 v (vl
4000 v AL None RCO00X900_Rho1% (60 36000 | RC900X900 900 900 4500 |0 -23385 3670 -11357.49 -1043.823 [ ]
O [m] [m]
Cocel

Figure 19. Concrete Column Design Data - Table View
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Reviewing Initial Results and Modifying Concrete and Reinforcing Data using the Form

The initial reinforcement data, as well as member capacities calculated via the Form in Figure 15, can also
be displayed in a highly interactive Form, as shown in the screenshot in Figure 20 below. Only the
Column Form is shown here, but there are Forms for Beams and Walls with similar features. This Form
allows the user to override any of the concrete geometry or reinforcement parameters shown for each
individual design section in the model. The Form also has functions to create and open an S-CONCRETE
file for any given section as well as run the Batch Utility for that section to obtain complete code check
results available in S-CONCRETE which are displayed at the bottom of the Form.

J\ ALTAIR
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@ Concrete Column Design

IDesign ID: | 1000-RC1000X1000 [ALL]

User Label: | RC1000X1000_Rho1%
Group: Neone

Story List  ALL

500
400

Fy Vert Bars: Mpa

Fy Ties: Mpa

1000
1000

Width-Y:
Depth-Z:

mm

mm

MNum Layers: 1
10
10

# Bars Face Y:
# Bars Face Z:

Apply Diamond (if

applicable) Vit

| (~) Code Check Results

Status:
V Ratio:
N + M Ratio:

Acceptable
0.08

0.536

Last Update: 12:13 PM 05/29/2020

*
~ || MName: RC1000X1000 Mctive
Axial Cap. (Comp): -28906 Auxial Cap. (Tens): 4599
Axial Load (Comp):| -15460.8 Axial Load (Tens): 2557.2
DCR: | 054 1 DCR: = 056
36-#6 1.02 % Length: 9000, mm
Min Cover: 40| mm
L // z, //- Target Rha: 1) %
Cone Feu: 60| Mpa
L / ) :
Vertical Bar Dia: | #f o
Tie Bar Dia: #4 b
“/
i 1 Tie Bar Spacing: 150| mm
L o Tie Hook: 135 ~ |deg
e * * ¥ Single Hook: 135 ~ |deg
Horizontal Bar Config: | Rectangular N Apply Min Moments
) Include Slenderness
Bar Splice Type: | Tangential ¥
Total Concrete: | 2375 kg/m Messages:
Total Steel: 166.8 kg/m
Vertical Steel: | 80.2 kg/m
Horizontal Steel: 56.6 kg/m
| Ok | | Cancel | Apply

2 ‘ Run Code Check ‘ ‘ Run 5-CONCRETE ‘

Figure 20 Concrete Column Design Data - Form View

As can be seen from Figure 20, the Concrete Design Data’s Form View is highly interactive. It allows
the user to customize the geometry and reinforcing data for each individual Design Section in the

model.

To edit Section Data in this form, select a Design ID in the drop-down menu in the top-left corner of

the form.

Area 1 contains all data fields that can be edited for the Section. If you change the cross-
section dimensions, concrete/steel strength or the vertical reinforcing parameters, the Axial
Capacities (DCR) should be re-calculated and the section image updated. All changes made
here are stored in the main table and will be used in the S-Concrete Batch file Utility.

Area 2 has two features that make this Form very powerful. The “Run Code Check” button
takes the input data from the Form and creates an S-Concrete file, runs the file in the
background and reports the results in the Code Check Results area. This can be used to
perform quick nearly “real-time” calls to S-Concrete’s Code Check engine to give immediate
feedback on your design. The “Run S-CONCRETE" button launches an instance of S-Concrete
for the active Section with all member forces associated with this section, giving you the
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As shown in Figure 21, the Beams form has the ‘Same Bar Size" option for top and bottom rebars.
Users can change the primary row, while the remaining rows will all be updated with the selected

size.

ability to review the results and make quick (what-if) changes on the Section. Please note,
any changes made in the S-Concrete session must be manually inputted in the Form to be
saved for future use.

Area 3 of Figure 20 is for the confirmation of Field Changes. If you decide to modify any
property of a particular section or group of sections, then you can use the ‘Apply’ button. It is
possible to alter values, and either ‘Cancel’ or ‘Apply’ the changes, without closing the form

@ Concrete Beam Design

Design [D: | 1000-300X600C40 [ALL] =

User Label: |200X600C40_Rhol0%
Target Top:
Group: None

Story List: | ALL

Target Bottom:

Total Steel: 424 kg/m
N + M Ratio (M+): 0372

N + M Ratio (M-}: 0
Last Update: | 5:46 PM 05/05/2020 | Stirrup Steel 18.1 kg/m

Primary Steel 243 kg/m

Run Code Check ‘ | Run 5-COMNCRETE |

-271.8 DCR:
0

Length: 9000| mm
Fy Main Bars: 400| Mpa
Fy Stirrups: 400] Mpa
Beam Width: 300 mm
Beam Depth: 00| mm
Stirrups:
Apply Closed
Bar Diameter: #4 -
Bar Spacing: 150| mm
2 Legs: 4[] Double Set
Hook: [135 | deg Strength Checks:
Moment Capacity (Top):
Face Steel: Analysis Max Moment:
Apply Each Face NwsM  Shear Capacity:
Bar Diameter; #4 - Moment Capacity (Bot):
Bar Spacing: 200] mm Analysis Max Moment
(~) Code Check Results
Status: Warning Total Conerete: 425 kg/m
V Ratio: 0.19

X
Mame: |300X600C40 Active
0.75) % Cancrete Feu: 40 Mpa
0.75) % Min Cover: 40[ mm
Top Rho: 0.75/% [ OneBarSize [ 2nd Set
R1: 4/ 26 b 1
R2: 126 -
R3: 0f| #6 M
Rd: 0| £6 -
R5: 0f| #6 -
RS: ojj#6 -
Rd: ojl#6 -
R3: Ojl#6  ~
R2: 1)| #6 -
Rl: 4 #6 - 2
Bottom Rho: 075/% [] OneBarSize [ 2nd Set

2364
Compute Clear Spacing (Top)

Compute Clear Spacing (Bottom)
Z=id DCR: 072

170.7
Shear Method: | Simplified

Messages:

Message 8 (Warning): Shear Reinforcement Spacing exceeds the
allowable,

Message 85 (Warning): Simplified Method of Shear Design cannot be
used for this section.

Figure 21. Beam Design Data - Form View
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Creating S-CONCRETE Files and Running the S-CONCRETE Batch Utility

With the Initial Reinforcement set or modified with the functions described above, the next step is to
Create the S-CONCRETE (SCO) files and run them through the S-CONCRETE Batch Utility to determine the
Code Check adequacy of the sections using the specified reinforcement.

@ S-CONCRETE Multistorey Designer - SCO File Creator X

File View Tools Help

Choose the model data for creating SCO Files, Include: Columns Beams Walls

Delete Previous SCO Files

Columns | Beams | Walls

Section Sizes: Load Combinations:
1000-RC1000X1000 [ALL] ~ CLAD ~
2000-RCTO0XTO00 [ALL] DL 1
3000-RCE00X200 [ALL] LL
4000-RC00X200 [ALL] sDL
5000-E1_4589x600_C50 [ALL] UDSTLS1
6000-E1_4598x700_C50 [ALL] UDsTLS2
7000-E1_4599x500_C60 [ALL] UDSTLS3
8000-N1_3106x500_C60 [ALL] UDSTLS4
[+/1 9000-N1 31062600 50 TALLY - [+] UDSTLS3 -

Create S-CONCRETE Files Show Files When Completed

@ Batch Processing and Reporting

® Code Check Only Delete All Previous | Run S-CONCRETE Batch | | Run Batch Utility.. | 2
Code Check Results = = =
Run Auto Design in Member Reports View Code Check Results Create Report..

Back Exit

Figure 22. S CONCRETE File Creation and Batch-Run Feature

Area 1 of Figure 22, the SCO File Creator window displays the features that allow users to create S-
CONCRETE (SCO) files for all or specific Columns, Beams and Walls with Loads as chosen by the user.

The SCO files are created and saved in a directory created by the application based on the original folder
location of the ETABS® MDB file. Figure 23 shows the directory and files created for the Columns in this
model. Files for each Member Type are stored in separate directories.

| = | BySection

home | share  view
& cut Y T New item = Open - [ setectanl
" £ ]

wa Copy path 7] Easy access - Edit Select non|
PintoQuick Copy Paste _ Move Copy Delete Rename  New Properties
T [7] Paste shorteut 4 e = STt S £ History 0 invert sele
Clipboard Organize New Open Select
T+ » ThisPC » Windows (C:) » ETBAS_te_S-COMNCRETE » SampleModel2_v18_kN-M > Columns » BySection
Name Date modified Type Size

7 Quick access

(@) 1000-RC1000X1000_60[ALL].sco 5CO File 485 KB

o Creative Cloud Files () 2000-RC700X700_60[ALL].sco SCO File 561 KB
-| i 522 K

%2 Dropbox () 2000-RCE00X200_60[ALL].sce 5CO File 6528 KB
(@) 4000-RC300X900_60[ALL].sco SCO File 489 KB

. Hi Exﬁ ‘i’ ill.ﬂ ‘mﬂl ‘ﬂ ﬂ All]crn 120 19 O Bl £ R

Figure 23. S-CONCRETE File Save Directory in User’'s Model Folder
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Area 2 of Figure 22, the SCO File Creator window provides functions to run the S-CONCRETE Batch Utility
for the SCO files created in Area 1. The Batch Utility runs in the background and displays a dialog box
when finished. The Batch Utility is able to run different Member Types (Columns, Beams and Walls) in
separate CPU Cores if the computer has a multi-core processor. This speeds up the overall run-time
considerably for large models which have a large number of SCO files of each member type.

The Batch Utility is capable of running in “Code Check” mode, which means it will perform Code Checks
for each SCO file based on the user's specified reinforcement and the analysis forces. The “Auto Design” is
also available.

When clicking the ‘Run Batch Utility' command the user can see the following window and options:

Batch Processing and Reporting Utility nl
File Help

Information

Batch Folder (Folder Containing .SCO Files):

1
D\BySection ¥ II'
[ =]

SCO files in folder: 35 Latest Code Check Results: 16/07/2020 12:38:15

Batch Processing

Mode:
®) Code Check ) Auto-Design Include Design Aids 2
Reperting
Report Title: Concrete Column Section - Code Check Results

Engineer (Optional): John Doe

Report File Name: 3

DA\BySection\Report.pdf IZI

| Create Report | 5

Close

4 | Report Options... |

Figure 24. Batch Processing and Report Utility Window

Area 1 of Figure 24, navigate and open the generated folder containing the SCO files of interest. The user
can choose the folder containing all SCO files for either Beams, Columns, or Walls. This example shows a
total of 35 SCO files.

Area 2 of Figure 24, you can specify to re-run a batch process for the selected files after deciding torun a
'Code-Check’ or ‘Auto-Design’

Area 3 of Figure 24, specify the directory where the Report will be saved.
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Area 4 of Figure 24, the user can filter information that is included or excluded in the report. Figure 25
below, shows the different filters available to the Report before clicking the ‘Create Report’ command.

File

tchn -"CCE'_'-E-"T;; an

d Reporting Utilit

Help

Information
Batch Folder (Foldel

DiBySection

SCO files in folder:

Batch Processing
Mode:
® Code Check

Reporting
Report Title:

Engineer (Optional)

Report File Name:

@- Report Options

Show Table of Contents

Include In Report:

Section Properties
Reinforcing
Material Properties

Vertical Bars (Calumns)

Tie Requirements (Columns)
Link Requirements (Columns)
Spiral Checks (Columns)

Bar Spacing (Beams)

Crack Control (Beams)

Axial & Moment
Shear & Torsion
Seismic Checks

Start Each Section on New Page

Reinforcing Bars.

[] Loads

Panel Reinforcing (Walls)

Zone Reinforcing (Walls)
Dimensions (Walls)

Ancharage (Walls)
Ductility {Walls)

Di\BySection\Report.pdf

| Defauls | [ oK
N\

AN [-]
| Report Options... | | Create Report |

Close

Figure 25. Available Options to print in the Report

Area 5 of Figure 24, create the PDF report. The report is very similar to the reports generated by S-
CONCRETE, but the Multistory Designer report includes data for multiple concrete sections. Figures 26 &
27 shows a report example with hyperlinks to navigate throughout the report to find sections of interest

quickly.
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Table of Contents

File Status VET U N vs M Ltil Page
1000-RC1000X1000_60jALL].sc0 PAceeptable 0.08 0.556 3
1001-RC1000X1000_G0[STORY 1].s00 Acceptable 0014 0.556 7
1002-RC1000X1000_60[STORYZ).sc0 PAcceptable 0.048 0.535 1
1003-RC1000X1000_60[STORY3].sc0 PAcceptable 0.047 0533 15
1004-RC1000X1000_BO[STORY4].5c0 Acceptable 0.055 0.552 18
1005-RC1000X1000_BO[STORYS].sc0 Acceptable 0.061 055 23
1006-RC1000X1000_BO[STORYE].sc0 PAceeptable 0.066 0.548 b
1007-RC1000X1000_60[STORYT].500 PAcceptable 0.08 0.546 31
2000-RCTONXTO0_BO[ALL] sco |Unacceptable] 08 [9393.0 5
2001-RCTOOXTD0_GO[STORY24] sco |Unacceptable 0176 [1.458 EL
2002-RCTOOXTD0_BO[STORY25] sco |Unacceptable 0211 1859 43
2003-RCTDOXTO0_BO[STORY2E] sco |Unacceptable| 0225 [1.368 47
2004-RCTO0X700_BO[STORY 2] sco |Unacceptable 0244 (2455 51
2005-RCTO0XTO0_BO[STORY2E] seo |Unacceptable| 0261 [9999.0 55
2006-RCTO0XT00_B0[STORY28] sco |Unacceptable 029 [130.761 52
2007-RCTD0XTO0_BO[STORY30] sco |Unacceptable| 0254 [5599.0) 63
2008-RCTDOXTO0_BOSTORY3].sco Borderline 0264 102 &7
3000-RCE00XA00_ADJALL] sco |Unacceptable| 0.187 [55%99.0 i
3001-RCED0XA00_BO[STORY 15] sco Warning 0.13 0875 75
3002-RCAD0XADD_BOSTORY 16] seo Warning 01453 0875 7o
3003-RCA00XA00_BO[STORY 17].5c0 Warning 0134 0876 83
A004-RCAD0XADD_BOSTORY 18] sco Warning 0.435 0878 7
3005-RCA00XA00_BO[STORY 16].5c0 Warning 0.156 0.881 21
3006-RCAD0XA0D0_BOSTORY20] sco Warning 0153 0897 25
3007-RCED0XA00_BO[STORY21] sco Warning 0.155 0.96 o0
3005-RCE00XA00_BOSTORY 2] sc0 |Unacceptable| 015 [1.43 103
3008-RCA00XA00_BO[STORY23] sco |Unacceptable 0187 |gm99.0 107
£000-RCODOXE0D_AD[ALL] sco Warning 0414 0693 11
4001-RCO00X200_BO[STORY 10] 500 Warning 0077 0694 115
£002-RCOD0X00_BOSTORY11].5c0 Warning 0.095 0692 118
4003-RCOD0X200_BO[STORY12] sco Warning 0.099 0631 123

Figure 26. Batch Processing Report Example — Column Table of Contents
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Filename: 1000-RC1000X1000_60[ALL].sco

Section name: RC1000X1000

AL A "‘:.E Summary:
e Status. Acceptable
| Mzximum 1,000
7 W & T Ukl 0.080
1 Mvs M Util 0.556
American Building Standards:

ACI 316-14, "Buiding Code Requirements fior Structural Concrete”

ACI 318R-14, "Commentary for ACI 318-14"

The Reinforced Concrete Design Handbook, A Companion o ACI 31814
"AC] Detaling Manual - 1884°, ACI Committes 315, American Concrete Institute, 1804
“Manual of Standard Practice”, Concrete Reinforcing Stedl Institute, 2003

Section Dimensions: Material Properties: Gross Properties: Effective Properties:
Rectangular Colurmn fc' =60 MPa Zbar =0 rmm Ae = 1000.0xE3 mm2
b = 1000 mm fiy(vert) = 500.0 MPa ‘fbar =0 mm Ie{y-y) = 8333360 mmd
h = 1000 mm fyy(ties) = 400.0 MPa Ag = 1000.0xE3 mm2 lejz-z) = 83333=E8 mmd
Wi = 2400 kgim3 Igly-y) = B3333E6 mmé Ase(Y) = 833333 mm2
Guantities (approx.): Ws = 7850 kgim3 Iglz-z) = B3333xE6 mmd Ase(7) = B33333 mm2
Concrete = 2375 kg/m Poisson’s Ratio =0.2 Ashear(Y) = 833333 mm2 Je = 140580xE5 mmd
Steel = 166.8 kg/m hagg = 20 mm Ashear(Z) = 233333 mm2
Primary = 80.2 kgim Es = 200000 MPa Jg = 140580xE8 mm4
Secondary = 80,8 kg'm Ec = 38000 MPa
Ge= 11735 MPa
fr=4.82 MPa
Vertical Bars: Ties: Miscellaneous:
1000 x 1000 mm Cilumn #4 Ties @ 150 mm Clear Cower =40 mm
3646 Vet #Legs (Z-Direction) = 6
As=10218 mm2 #Legs (¥-Direction) =&
Rho=1.02%
Tangential Splice

S-CONCRETE 22027 © 3-FRAME Softaare Inc. waw.s-rame.om (1000-RC1000x 1000_S0[ALL].sc0)

Figure 27. Batch Processing Report Example — A Column Section
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Reviewing the Results from the S-CONCRETE Batch Utility

After the S-CONCRETE Batch Utility has been run, a selected portion of the results is read back into the
application to allow users to review the results without opening S-CONCRETE for the individual files.

There are three (3) main Tools to review the results, a Table view, PDF Report view, and within the member
Design Data Form Tool that is shown in Figure 21. The Table and PDF Reports are available from buttons
shown in the application dialog in Figure 22. The Design Data Form will display a limited detail of the
Batch results. You can return to the main window shown in Figure 15 by using the View Menu and go to
the Design Standards menu item.

A sample of the Reports from each of these Tools for Columns is shown below. The Reports generally
show a summary of the member cross-section dimensions, input reinforcement, DCR ratios for Shear,
Torsion and Moment, Warning Messages that would be part of the S-CONCRETE stand-alone application
Results Report and concrete and steel quantities, per unit length of the member.

Data Viewer - ColumnReport
File

DesigniD  SCOFieName ihiag Stagu Stat VT_Ratio NM_Ratio  SectionType Width  Depth  fou  VertBars  VeriRho Ties FyVet  FyTies  QuantConc QuantSteelTot QuantSteelVert QuantSteelTies WamingMessages
1000 |1000-RC1000x1000_60(ALL) | 4 Sont Ascending 01 0535 Rectangular Cohumn| 1000 mm | 1000 mm |60 MPa|20-28 Vert 102 % | #4 Ties @ 150 mm | 500.0 MPa [400.0 MPa | 2376 kg/m |1348 kg/m |80 kg/m 547 kg/m
2000 |2000-RCTOOK700_6O(ALL] Sort Desconding 029 (22618 Rectangular Column|700 mm (700 mm |60 MPa|22-#49 Vert[20%  |#4 Ties @ 150 mm [ 500.0 MPa [4000 MPa | 1142 kg/m [1492kgim  [1114kg/m  [37.7 kg/m Message 1 Un

Message 34 Wl
0800 mm 800 mm |60 MPa | 14-28 Vert[1.11% _[#4 Ties © 150 mm [ 500.0 MPa [400.0 MPa | 1519 kg/m |1028 kg/m [ 56.0 kg/m 468 kg/m Message 1 un:
n 900 mm 900 mm |60 MPa|16-28 Vert[1.01% | #4 Ties @ 150 mm [500.0 MPa [400.0 MPa | 1924 kg/m [131.5 kg/m | 640 kg/m 675 kg/m

3000 3000-RCB00XB00_60(ALL) estore Orck 0187 [1.914 Rectangular
4000 |4000-RC900X900_6O{ALL) 000000 [ALL [Acceptable (0120|0486 Rectangular

[

Figure 28. S CONCRETE Batch Utility Report for Columns — Table View
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@ Report Options — O *
Report Type: | PDF = Include: Columns Beams Walls
Filename: |CAETBAS_to_S-CONCRETE\SampleModel2_v18_kN-M\Reports\Report.pdf Izl

Columns | Beams | Walls
DesignlD ETABSSectionMame IncludelnReport
1000 RC1000X1000
2000 RCTO0X700
3000 RC200X800
4000 RCO00XI00

Create Report
'd t
1000: RC1000X1000 2000: RC700X700
Story: ALL Story: ALL
— Status: Acceptable ———— Status: Unaceeptable
W Ratio: 01 V Ratio: 0.29
B 1| ¥+MRatio: 0535 [ 9| M+MRatio: 22618
. : o | VertBas 2028 Ver i : || VertBarm: 1249 Ver
k T Vert Rho: L02 % 3 v 4 | Vert Rho- 29 %
Ties: #4 Ties (@ 150 mm [ M | Ties: #4 Ties (@) 150 mm
* " | Total Concrete: 2376 kz/m . # | Total Conerate: 1142 kg'm
A = Total Steel:  1348kg/m PR Total Stesl: 1492 kg/m
Vertical Steel: 800 ke/m Vertical Steal: 1114 kg/m
Width: 1000 mm Horiz Steel: 4.7 ke/m Width: 700 mm Horiz Steel:  37.7ke/m
Deplr 1000 mm Concrete Fen: 60 MPa Deph: 700 mm Concreta Fow 60 MPa
vy \
e N ~
3000: RC800X800 4000: RC900X900
Story: ALL Story: ALL
- - Status: Tnacceptable - - - Status: Acceptable
W Ratio: 0.187 V Ratio: 0.128
o of | N+MRatioo 1914 . of | N+MRatio: 0.436
; VertBars: 1438 Vert : VertBars: 1648 Vert
" e | VertRho: L11% " e *| | Vert Rho: 101%
L R #4 Ties @ 150 mm l 1| e #1 Ties @ 150 om
Total Concrete: 1519 kg/m Total Concrete: 1924 ke/m
. . Total Steel  102.8kg/m P Total Steel: 1315 kg/m
Vertical Steel: 560 ke/m Vertical Steal:  64.0 ke/m
Width: 500 mm Honz Steel:  46.8 kg'm Width: 900 mm Honz Steel: 67.5 kz/m
Depth: 500 mm Concrete Feu: - 60 MPa Depth: 900 mm Concrete Few 60 MPa
A vy A 4

Figure 29. S CONCRETE Batch Utility Report for Columns — PDF Report Tool
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@ Concrete Column Design x
Design ID: | 4000-RC900X900 [ALL] » Mame: RCS00X900 Active
User Label: | RCS00X900_Rho98% Axial Cap. (Comp): -23337 Axial Cap. (Tens): 3577
Group: MNone Axial Load (Comp): -11357.5 Auial Load (Tens): 2500.8
Story List: | ALL DCR: DCR:

28 - #6 0.93 %
Fy Vert Bars: 500 Mpa Length: 4500 mm
Fy Ties: 400 Mpa Min Cover: 40" mm
Target Rho: 1) %
Width-¥: 500| mm Conc Feu: 60| Mpa
Depth-Z: 900
o mm Vertical Bar Dia: 26 v
Num Layers: 1 Tie Bar Dia: #4 -
#Bars Face ¥: & Tie Bar Spacing: 150| mm
# 5 ] :
Rt Tie Hook: 135 deg
Single Hook: 135 ~ |deg
. o Iy Min M ts
Apply Diamond (if Horizontal Bar Config: | Rectangular Apply Min Momen
licabl
Sl Vertical Bar Splice Type: | Tangential RS
(~) Code Check Results
Status: Warning Total Conerete: | 1925 kg/m Messages:

1 M 35 ing): A f Vertical
e — Towlsteek [1s24kgim | g0 e
N + M Ratio: 0.699 et

Vertical Steel: | 624 kg/m frimum.
Last Update: 12:56 PM 05/29,/2020 | Honzontal Steel: 30.0 kg/m
Run Code Check | | Run S-CONCRETE | ok || Ccancel Apply

Figure 30. S CONCRETE Batch Utility Results for Columns — Design Data Form
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Advanced Feature — Create Section Design/Group Data by using ETABS® Stories

The screenshots below show the steps to create SCO Files by a custom selection of ETABS® Stories or for
each Story, for a selected Section in the model. The same tools are available for Beams and Walls.

Figure 31 shows how to activate the “Include Stories” feature in the R/F override window of the
application. This tool allows a user to leverage the Story attribute, which is part of the ETABS® model to
create custom SCO files to perform more detailed evaluations using the S-Concrete Batch Utility.

@ 5-CONCRETE Multistorey Designer - Project Concrete Design Standards X
File View Tools Help
Design Code: | ACI 2011 - Include: Columns Beams Walls Model Units: | Meters
Bar Type: AmericanM < lzl Apply Design Standards
to All Sections
Colurmns | Beams | Walls
Column Data Update: Al ~ | Fields
Delete Previous Design Data Include Stories
; : 500
Column Sections: Stories for Selected Sections: et Mpa
1000-RC1000X1000 [ALL] - DCRC: 0.54, | STORY1 Fy Horizontal Steel: 400| Mpa
2000-RC700X700 [ALL] - DCRC: 0.26, D[} STORY2
3000-RCB00X800 [ALL] - DCRC: 0.43, D1 | |STORY3 Rho Vertical Steel: 1) =
4000-RCO00X900 JALL] - DCRC: 0.49, Di | |STORY4
STORYS Min Vertical Bar Diameter: # v
STORYG
STORYT Tie Bar Diameter: #4 v
Tie Bar Spacing: 150 mm
Create for: | Each Story &
Use Parent Section Data T SR 40 (g
| Create/Update R/F for Selected |
Design Summary Apply Min Moments
Wertical R/F: DCR-Comp: DCR-Tens: = =7 Include Slenderness
36-#6 0.54 0.56 o e
Back MNext

Figure 31. Create Section Groups by ETABS® Stories

As shown in Figure 31, users can create a custom design Group by selecting a Section and selecting the
Stories to be contained in the Group, typing in a Group Name and then clicking the button
“Create/Update R/F for Selected” to create the new Group. After the new Group is created, the DCR
values are updated based on the analysis forces related to the members in this Group, allowing the user
to update the reinforcement to satisfy the strength requirement for this group. This Design Group will be
part of the set of SCO files to be evaluated in the S-CONCRETE Batch Utility.

p. 31
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Delete Previous Design Data

Column Sections:

000-R O0XT000 A = [ i
2000-RC700X700 [ALL] - DCRC: 0.26, D
3000-RC800X800 [ALL] - DCRC: 043, D
4000-RC900X900 [ALL] - DCRC: 049, D

Include Stories

Stories for Selected Sections:

STORY4

STORYS
STORYG
STORYT

Group Name: [51-4

Create for: | Selected Stories

Create/Update R/F for Selected |

Figure 32. Create Custom Story Groups by Section

Users can select a single section and create individual SCO files for each Story that is associated with the
ETABS® Section in the model (see Figure 32). This feature can be used to perform a Story-by-Story
analysis of the members to determine the required reinforcement needed to satisfy the design.

Delete Previous Design Data

Colurmn Sections:

1000-RC1000X1000 JALL] - DCRC: 0.54

1001-RC1000X1000 [STORY1] - DCRC: (
1002-RC1000X1000 [STORYZ] - DCRC: (
1003-RC1000X1000 [STORY3] - DCRC: (
1004-RC1000X1000 [STORY4] - DCRC: (
1005-RC1000X1000 [STORYS] - DCRC: (
1006-RC1000X1000 [STORYS] - DCRC: (
1007-RC1000X1000 [STORYT] - DCRC: (

2000-RC 00X 700 [ALLT - DCRC: U2, Do

Include Stories

Stories for Selected Sections:

STCRY1
STCRY2
STORY2
STORY4
STORYS
STORYE
STORYT

3000-RCED0X800 [ALL] - DCRC: 0.43, Dv

Create for: | Each Story

4000-RCI00X200 [ALL] - DCRC: 0,49, Dv

Use Parent Section Data

> | Create/Update R/F for Selected

Figure 33. Create Story-by-Story Groups by Section
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Advanced Feature — Creating HTML Results for each ETABS® Story with Schedule-like Report

The screenshots below show the steps to create an HTML Report when the SCO Files are created and run
for each Story in the model, as described in Figure 22 shown above. The Report generated from this
option displays the results in a schedule-like format, providing for a detailed review of grouped column,

beam, or wall stacks.

To create the Column Report for the Model, edit the Report Tool data, as shown below. Update the
Report Filename as desired to make the Report for Columns unique. Also, edit the
"SectionNameForGroup” field to allow all columns with Section Names beginning with the letters “RC" to

be grouped in the Report.

Report Type:

@ Report Options -

HTML (Schedule) ~ Include: [+/] Columns  [/] Beams

O

s

Walls

Filename: |CAETBAS to S-CONCRETE\SampleModel2_v18_kN-M\Reports\Schedulehtml

-

Columns | Beams | Walls

Schedule option applies only to sections code checked on a story-by-story basis. To change the default
grouping, you may edit the "SectionMameForGroup” fields below.

DesignlD | SectionNameForGroup | ETABSSectionName  IncludelnReport

RC RC1000X1000
2000 RC RCT00X700
2000 RC RCA00XE00
4000 RC RCO00X900

Figure 34. HTML Schedule Report Option for Columns
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Story

Database Name: SampleModel2_V2016_kN-M

Column Design Summary

STORY21

STORY30

STORY29

STORY28

STORY27

STORY26

STORY25

STORY24

STORY23

STORY22

STORY21

STORY20

STORY19

STORY18

STORY17

Column: RC700X700

Status: Warning

DCR:PM 0.24 VT 0.26

RC 700%700 (60 MPa)
VertBars: 24-#9 Vert-3.16 %
Ties: #4 Ties @ 150 mm

Column;

Status:

DCR:PM 1,93 VT 0.25

RC 700x700 (60 MPa)
VertBars: 24-#9 Vert-3.16 %
Ties: #4 Ties @ 150 mm

Column: RC700X700

Status:

DCR:PM 1.2 VT 0.29

RC 700x700 (60 MPa)
VertBars: 24-#9 Vert-3.16 %
Ties: #4 Ties @ 150 mm

Column: RC700X700

Status: Warning

DCR:PM 0.76 VT 0.26

RC 700x700 (60 MPa)
VertBars: 24-#9 Vert-3.16 %
Ties: #4 Ties @ 150 mm

Column: RC700X700

Status: Warning

DCR:PM 0.69 VT 0.24

RC 700x700 (60 MPa)
VertBars: 24-#9 Vert-3.16 %
Ties: #4 Ties @ 150 mm

Column: RC700X700

Status: Warning

DCR:PM 0.62 VT 0.22

RC 700%700 (60 MPa)
VertBars: 24-#9 Vert-3.16 %
Ties: #4 Ties @ 150 mm

Column: RC700X700

Status: Warning

DCR:PM 0.55 VT 0.21

RC 700x700 (60 MPa)
VertBars: 24-#9 Vert-3.16 %
Ties: #4 Ties @ 150 mm

Column: RC700X700

Status: Warning

DCR:PM 0.48 VT 0.18

RC 700x700 (60 MPa)
VertBars: 24-#9 Vert-3.16 %
Ties: #4 Ties @ 150 mm

Column: RC800X800

Status:

DCR:PM 9999 VT 0.19

RC 800x800 (60 MPa)
VertBars: 12-#8 Vert-0.96 %
Ties: #4 Ties @ 150 mm

Column;

Status:

DCR:PM 1.62 VT 0.16

RC 800x800 (60 MPa)
VertBars: 12-#8 Vert-0.96 %
Ties: #4 Ties @ 150 mm

Column: RC800X800

Status: Warning

DCR:PM 0.71 VT 0.16

RC 800x800 (60 MPa)
VertBars: 12-#8 Vert-0.96 %
Ties: #4 Ties @ 150 mm

Column: RC800X800

Status: Warning

DCR:PM 0.55 VT 0.15

RC 800x800 (60 MPa)
VertBars: 12-#8 Vert-0.96 %
Ties: #4 Ties @ 150 mm

Column: RC800X800

Status: Warning

DCR:PM 0.39 VT 0.16

RC 800x800 (60 MPa)
VertBars: 12-#8 Vert-0.96 %
Ties: #4 Ties @ 150 mm

Column: RC800X800

Status: Warning

DCR:PM 0.35 VT 0.14

RC 800x800 (60 MPa)
VertBars: 12-#8 Vert-0.96 %
Ties: #4 Ties @ 150 mm

Column: RC800X800

Status: Warning

DCR:PM 0.37 VT 0.13

RC 800x800 (60 MPa)
VertBars: 12-#8 Vert-0.96 %
Ties: #4 Ties @ 150 mm

Figure 35. Sample Output HTML Schedule Report for Columns

Proprietary Information of Altair Engineering

p. 34

J\ ALTAIR



Altair S-CONCRETE 2021.1
MultiStory Designer Reference Guide p. 35

Similarly, to create the Beam Report for the Model, edit the Report Tool data, as shown below. Update
the Report Filename as desired to make the Report for Beams unique. Also, edit the
“SectionNameForGroup” field to allow all beams with Section Names beginning with the letters “LB", for
the Link Beams and “OTR", for the Outrigger Wall/Beams to be grouped in the Report.

@ Report Options = O X
Report Type: | HTML (Schedule) v Include: [ | Columns Beams [_] Walls
Filename: |CAETBAS_to_S-CONCRETE\SampleModel2_v18_kN-M\Reports\Schedule.html Iz'

Schedule option applies enly to sections code checked on a story-by-story basis. To change the default
grouping, you may edit the "SectionNameForGroup” fields below.

Beams
DesignlD| SectionNameForGroup | ETABSSectionMame  IncludelnReport
LB 300X600C40 ~

2000 LB LE400X1100C50
3000 LB LE500X1000C50
4000 LB LEG00X1000C50
5000 LB LE700X1100C50
6000 OTR OTR1_400:x4500_C40
7000 OTR OTR2_400x4500_C40

Figure 36. HTML Schedule Report Option for Beams
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STORY31

STORY30

STORY29

STORY28

STORY27

STORY26

STORY25

STORY24

STORY23

STORY22

STORY21

STORY20

STORY19

STORY18

STORY17

STORY16

Database Name: SampleModel2_V2016_kN-M

Beam Design Summary

Beam: LB500X1000C50
Status:
DCR:PM(+) 0.69 PM(-) 0.62 VT 0.78
Beam 500 mm x 1000 mm (35 MPa)

Beam: LB500X1000C50
Status:
DCR:PM(+) 0.64 PM(-) 0.62 VT 0.72
Beam 500 mm x 1000 mm {50 MPa)

Beam: LB500X1000C50
Status:
DCR:PM(+) 0.34 PM(-) 0.39 VT 0.41
Beam 500 mm x 1000 mm (50 MPa)

Beam: LB500X1000C50
Status:
DCR:PM(+) 0.32 PM(-) 0.37 VT 0.32
Beam 500 mm x 1000 mm (50 MPa)

Beam: LB500X1000C50
Status:
DCR:PM(+) 0.32 PM(-) 0.37 VT 0.32
Beam 500 mm x 1000 mm (50 MPa)

Beam: LB500X1000C50
Status:
DCR:PM(+) 0.35 PM(-) 0.39 VT 0.35
Beam 500 mm x 1000 mm (35 MPa)

Beam: LB500X1000C50
Status:
DCR:PM(+) 0.38 PM(-) 0.42 VT 0.34
Beam 500 mm x 1000 mm (50 MPa)

Beam: LB500X1000C50
Status:
DCR:PM(+) 0.41 PM(-) 0.46 VT 0.36
Beam 500 mm x 1000 mm (50 MPa)

Beam: LB500X1000C50
Status:
DCR:PM(+) 0.44 PM(-) 0.49 VT 0.39
Beam 500 mm x 1000 mm (50 MPa)

Beam: LB500X1000C50
Status:
DCR:PM(+) 0.48 PM{-) 0.52 VT 0.41
Beam 500 mm x 1000 mm (50 MPa)

Beam: LB600X1000C50
Status:
DCR:PM(+) 0.5 PM(-) 0.54 VT 0.45

Beam 600 mm x 1000 mm (50 MPa)

Beam: LB600X1000C50
Status:
DCR:PM(+) 0.54 PM(-) 0.58 VT 0.48
Beam 600 mm x 1000 mm (50 MPa)

Beam: LB600X1000C50
Status:
DCR:PM(+) 0.57 PM(-) 0.61 VT 0.5

Beam 600 mm x 1000 mm (50 MPa)

Beam: LB600X1000C50
Status:
DCR:PM(+) 0.6 PM(-) 0.64 VT 0.52

Beam 600 mm % 1000 mm (50 MPa)

Beam: LB600X1000C50
Status:
DCR:PM(+) 0.64 PM(-) 0.68 VT 0.55
Beam 600 mm x 1000 mm (50 MPa)

Beam: LB600X1000C50
Status:
DCR:PM(+) 0.67 PM(-) 0.71 VT 0.57
Beam 600 mm x 1000 mm (50 MPa)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Beam: OTR4 400x4500 C40
Status:

DCR:PM(+) 1.28 PM(-) 0 VT 1.68
Beam 400 mm x 4500 mm (40 MPa)

Figure 37. Sample Output HTML Schedule Report for Beams
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Similarly, to create the Wall Report for the Model, edit the Report Tool data, as shown below. Update the
Report Filename as desired to make the Report for Walls unique. Also, edit the “SectionNameForGroup”
field to allow all walls with Section Names beginning with the letters that make up the unique wall/pier
labels in the model so they will be grouped in the Report.

Include: [ ] Columns [ | Beams

O

X

Walls

Filename: CAETBAS_te S-CONCRETE\SampleModel2_v18_kN-M\Reports\Schedule.html

- |

Schedule option applies only to sections code checked on a story-by-story basis. To change the default
grouping, you may edit the "SectionNameForGroup” fields below.

ETABSSectionMame IncludelnReport

E1_4399x600_C50

£1_4599x700_C50

E1_4399x500_C60

N1_3106x500_C60

N1_3106x600_C50

N1_3106x700_C50

N2_3106x500_C60

N2_3106x600_C50

N2 _3106x700_C50

N3_2448x500_C60

N3 _2448x000_C50

N3 _2448x700_C50

N4_7443x700_C50

N4_7443x600_C50

N4_7443x500_C60

@- Report Options
Report Type: | HTML (Schedule)

Walls
DesignlD| SectionNameForGroup

El

2000 E1
3000 El
4000 N1
5000 N1
6000 N1
7000 N2
8000 N2
0000 N2
10000 N3
11000 N3
12000 N3
13000 N4
14000 N4
15000 N4
16000 51
17000 51

51_3106x500_C60

< | =) ) ) ) = e < ) e e ) s | |

51 3106w600 C50

Figure 38. HTML Schedule Report Option for Walls
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Database Name: SampleModel2_V2016_kN-M
Wall Design Summary
Wall: E1_4599x500 _C60 Wall: N1_3106x500 _Cg0 wall: N2_3106x500_Ce0 Wall: N3_2448x500_Ce0
STORY31 DCR:PM 2V 0.78 DCR:PM 1.23 V 0.25 DCR:PM 1.49 V 0.24 DCR:PM 1.13 V 0.21
Wall 4599500 (60 MPa) wall 3106x500 (60 MPa) wall 3106x500 (60 MPa) wall 2448x500 (60 MPa)
Wall: E1_4599x500 C60 Wall: N1_3106x500 C&0 wall: N2_3106x500 C60 Wall: N3_2448x500 C60
STORY30 DCR:PM 0.76 V 0.18 DCR:PM 0.51 V 0.08 DCR:PM 0.63 V 0.08 DCR:PM 0.31 V 0.15
Wall 4599500 (60 MPa) wall 3106x500 (60 MPa) wall 3106x500 (60 MPa) wall 2448x500 (60 MPa)
Wall: E1_4599x500 C60 Wall: N1_3106x500 C60 Wall: N2 _3106x500 C60 Wall: N3 2448x500 C60
Status: Acceptable Status: Acceptable’ Status: Acceptable’ Status: Acceptable’
STORY29 DCR:PM 0.22 V 0.07 DCR:PM 0.5V 0.13 DCR:PM 0.55V 0.11 DCR:PM 0.26 V 0.11
Wall 4599500 (60 MPa) Wall 3106x500 {60 MPa) wall 3106x500 (60 MPa) Wall 2448x500 (60 MPa)
Wall: E1_4599x500 C60 Wall: N1_3106x500_C60 Wall: N2_3106x500_C60 Wall: N3_2448x500_C60
Status: [Acceptablel Status: Acceptable| Status: Acceptable| Status: Acceptable’
STORY28 DCR:PM 0.14 V 0.06 DCR:PM 0.28 V 0.1 DCR:PM 0.31V 0.1 DCR:PM 0.21 V 0.1
Wall 4599x500 (60 MPa) Wall 3106x500 {60 MPa) wall 3106x500 {60 MPa) Wall 2448x500 (60 MPa)
Wall: E1_4599x500 C60 Wall: N1_3106x500 C60 Wall: N2_3106x500 _C60 Wall: N3 _2448x500 C60
Satus: Acceptable Satus: Acceptable’ Status: Acceptable’ Status: Acceptable’
STORY27 DCR:PM 0.12 V 0.06 DCR:PM 0.22V 0.1 DCR:PM 0.23 V 0.1 DCR:PM 0.19 V 0.1
Wall 4599x500 (60 MPa) Wall 3106x500 (60 MPa) wall 3106x500 (60 MPa) Wall 2448x500 (60 MPa)
Wall: E1_4599x500 C60 Wall: N1_3106x500 C&0 wall: N2_3106x500 C60 Wall: N3_2448x500 C60
STORY26 DCR:PM 0.1 V 0.07 DCR:PM 0.18 V 0.1 DCR:PM 0.18 V 0.1 DCR:PM 0.18 V 0.1
Wall 4599500 (60 MPa) wall 3106x500 (60 MPa) wall 3106x500 (60 MPa) wall 2448x500 (60 MPa)
Wall: E1_4599x500 C60 Wall: N1 3106x500 C&0 wall: N2 3106x500 C60 Wall: N3_2448x500 C60
STORY23 DCR:PM 0.1 V 0.08 DCR:PM 0.16 V 0.1 DCR:PM 0.16 V 0.1 DCR:PM 0.17 V 0.11
Wall 4599500 (60 MPa) wall 3106x500 (60 MPa) wall 3106x500 (60 MPa) wall 2448x500 (60 MPa)
Wall: E1_4599x500 C60 Wall: N1_3106x500 C60 Wall: N2_3106x500 C60 Wall: N3_2448x500 C60
Status: [Acceptablel Status: [Acceptablel Status: [Acceptablel Status: [Acceptable’
STORY24 DCR:PM 0.11 V 0.09 DCR:PM 0.15V 0.11 DCR:PM 0.15V 0.11 DCR:PM 0.16 V 0.11
Wall 4599500 (60 MPa) Wall 3106x500 {60 MPa) wall 3106x500 {60 MPa) Wall 2448x500 (60 MPa)
Wall: E1_4599x500 C60 Wall: N1 3106x500 C&0 wall: N2 3106x500 C60 Wall: N3_2448x500 C60
STORY23 DCR:PM 0.12 V 0.09 DCR:PM 0.14 V 0.11 DCR:PM 0.14 V 0.11 DCR:PM 0.16 V 0.12
Wall 4599x500 (60 MPa) Wall 3106x500 (60 MPa) wall 3106x500 (60 MPa) Wall 2448x500 (60 MPa)
Wall: E1_4599x500 C60 Wall: N1_3106x500 C&0 wall: N2_3106x500 C60 Wall: N3_2448x500 C60
STORY22 DCR:PM 0.13V 0.1 DCR:PM 0.13V 0.11 DCR:PM 0.13V 0.11 DCR:PM 0.16 V 0.12
Wall 4599500 (60 MPa) wall 3106x500 (60 MPa) wall 3106x500 (60 MPa) wall 2448x500 (60 MPa)
Wall: E1 4599x600_C50 Wall: N1 3106x600_C50 Wall: N2 3106x600_C50 Wall: N3 2448x600_C50
Status: Warning Status: Warning Status: Warning Status: Warning
STORY21 DCR:PM 0.15V 0.11 DCR:PM 0.15V 0.12 DCR:PM 0.15V 0.11 DCR:PM 0.17 V 0.13
Wall 4599x600 (50 MPa) Wall 3106x600 (50 MPa) wall 3106x600 (50 MPa) Wall 2448x600 (50 MPa)
Wall: E1 4599x600_C50 Wall: N1 3106x600_C50 Wall: N2 3106x600_C50 Wall: N3 2448x600_C50
Status: Warning Status: Warning Status: Warning Status: Warning
STORY20 DCR:PM 0.16 V 0.12 DCR:PM 0.16 V 0.12 DCR:PM 0.16 V 0.12 DCR:PM 0.16 V 0.14
Wall 4599600 (50 MPa) Wall 3106x600 (50 MPa) wall 3106x600 {50 MPa) Wall 2448x600 (50 MPa)

Figure 39. Sample Output HTML Schedule Report for Walls
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