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About The Software

Structural design engineers consistently encounter numerous challenges throughout the
detailing, rebar detailing, and drafting of construction drawings for concrete structures. The
breadth of analytical outputs, the large number of elements, the diversity of design conditions, and
the necessity for high precision render this process exceedingly time consuming and susceptible to
various human errors. Furthermore, in many projects, the detailed design of elements must be
carried out concurrently based on the outputs of multiple structural models, further compounding
the difficulty and time required to complete this process.

Consequently, the concept of designing a detailing software capable of automatically calculating
and then drafting rebar details for concrete buildings with the highest degree of accuracy, while
maintaining the highest level of interaction with the design engineer, gradually took shape. The
combination of this concept with many years of experience in the fields of structural design, the
development of specialized structural software, and structural finite element programs led to the
creation of a completely independent, professional, intelligent, and powerful software. This
software features a highly flexible, practical, and user friendly interface for the rebar detailing,
detailing, and drafting of construction drawings for concrete structures, the result of which is now
before you.

ETABS MATE, in athoroughly professional and independent manner, and without any restrictions
on the number of elements, the number of stories, or the project area, performs the process of detail
calculation and construction drawing drafting in a fraction of a second with very high accuracy
and speed. In addition to displaying the calculated details within its graphical and editable
environment, it delivers high quality construction drawings in the standard drawing format of
AutoCAD software.

The professional and unique capabilities of ETABS MATE on one hand, and its attractive, user
friendly graphical environment with extensive user interactivity on the other, have led to the
software's widespread adoption by both veteran engineers in major consulting firms and young
design engineers across numerous countries worldwide. To date, this software has been
successfully employed in the design and detailing process of thousands of small to medium scale
projects and hundreds of large to very large scale and complex projects exceeding one hundred
thousand square meters in area.

The primary goals and approach of the designers and developers of ETABS MATE are to ensure
simplicity, convenience, extreme accuracy and speed, coupled with the highest possible level of
user interactivity. In this regard, the software's user interface was designed so that designers
familiar with common engineering software such as ETABS and AutoCAD can easily relate to the
tools, menus, and graphical user interface. Therefore, learning the software is very straightforward,
and users will achieve the necessary proficiency within a short period, enabling them to complete
the detailed design and detailing of a large concrete structure in just a few minutes, thereby saving
many hours and days for more important tasks aligned with their professional activities.
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Software Interface Overview

The user interface of ETABS MATE has been designed in a highly simple, intuitive, and user
friendly manner, enabling all engineers familiar with conventional engineering software such as
ETABS and AutoCAD to easily interact with the tools and graphical environment of the software.
The main components of the software are identified in the image below.

The software's user interface is designed to provide users with easy access to all parts of the
software. To this end, in addition to the main menu and the toolbar at the top of the software, a set
of highly important and practical panels has been embedded on the left side of the main graphical
environment. Using the tools available in each of these palettes, you can control the display of
various structural elements, or readily view element information, various design details such as
bending moment, shear, and torsion values and diagrams, along with many other design
parameters, as well as the detailing particulars of structural elements required throughout your
workflow, directly within the graphical environment. Furthermore, should the need arise, you can
edit the detailing specifications of various structural elements, which will be elaborated upon in
subsequent sections.

i ETABS MATE - Concrete Structure Assistants - [Golden Palace]

File Export View Define Select Assign Design Reports Display Option Extra Tools Help

g M: Golden Palace, D: Frame Design

o w g &

B 22 [+@ & sTomys =2l DR Q RAQ 175%

OBJECT DISPLAY Eye Levek g8 - Elevation: 3280 - Total D

@ Display Beam Objects s Main Menu
@ Display Column Objects Pl'oject

@ Display Shear Wall

@ Display Floor Direction lnformation Bal’
@ Display Grid Line

@ Display Axis Bubble

@ Display Beam Diagrams
@ Display Additional Rebar

= A
A Main Graphical
fa]Beam Label - Length OBJECT DISPLAY 5 5 Display
] Beam Type - Section
a] Floor - Deck Rib Details Panel
[l Floor Loading Details
il Wall - Pier Information
a] Column Information
[l Typical Longitudinal Rebar
Al Flexural Longitudinal Steel
1] Torsional Reinforcing

[l Total Longitudinal Steel YE R Dlsp Y
1] Shear Reinforcing ’ Panel

[l Shear +Torsion Ties

fal Joint Shear Informations
4] Ldh of Beam Hooked Rebar
fa] Additional Rebar Steel Area
[l Top Additional Reinforcing
4] Bot Additional Reinforcing
Il Total Beam Rebar Details
(&3 Beam Profile Details

—— COMMON TOOLS
Assign Section to Beam Panel

== Beam Design Config

[ . Define Column Section . Status Bar Cordinates

== . Column Design Config

Ready. One Story X 8608.5,"Y 5403.6
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Main Toolbar of the Software

Certain commands that are used continuously and with high frequency throughout the use of the
software, along with several essential tools, have been placed in the main toolbar at the top of the
software. This allows users to manage their project and execute the detailing process with greater
ease and speed.

E M: Golden Palace, D: Frame Design

s u] o u] ATV
DRE| Y% T & 5583 -4A 4 o

5]

23220 ~ | DM gﬂj @ ‘-ii;;

- il
Iml=iim ¢

SR G QARG 7% v B ope 2pt v gm0 o [poalk sth ok | @

The tools available in this toolbar are explained in detail below:

Icon Tool Description Shortcut

[ ] Create a new project curl g N

& Open a project saved in ETABS MATE format with the EMC file extension Ctrl

+

Save the project in the proprietary ETABS MATE file format (*.EMC) Ctrl

+
—

3 Import the ETABS model text file in e2k format into the software Ctrl

& Import the first frame design data file (allowable formats: RTF, XML, MDB, ACCDB) Ctrl

+
(0]

1 Import the second, third, ... frame design data file into the software

H

+

+

':'E“ Import the first shear wall design data file (allowable formats: TXT, XML, MDB, ACCDB) Ctrl

+

& Send the structural details drawn in the graphical view to the printer Ctrl

T
w

can  Export frame drawings, including columns and beam details in plan, to AutoCAD

e Export beam profiles structural drawings to AutoCAD +

o Export shear wall detail structural drawings to AutoCAD

Al aQ s ETABS MATE User Manual >>> PAGE 8
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Icon Tool Description Shortcut

+E1  Move to the next story or one level higher in the structural elevation levels I Ctrl &

&'+ Move to the previous story or one level lower in the structural elevation levels I Ctrl

S = Move to a desired elevation level or story among elevation levels

Dr  Design all structural details | F2
Pan the structure using the mouse within the graphical view | SPACE

(9]
=
+

Q
+
>fof=f<]-

Zoom to fit the entire structure within the graphical view

(9]
=
+

Zoom to a specific region by drawing a rectangle over the desired area

(@)
—
=
+

51
(X Restore the previous zoom state or previous view position of the structure I
&, Zoom in incrementally on the structure within the graphical view

(@)
—
=
+

Zoom out incrementally on the structure within the graphical view

100 =5

Manually specify the zoom magnification of the structure

@)
—
=0
+

Q

=1

+
HE

B: Increase the font size of text annotations within the graphical view
42 Decrease the font size of text annotations within the graphical view

12 pt Manually specify the font size for element detail text annotations

%" Increase the magnification factor for beam diagrams within the graphical view

&# Decrease the magnification factor for beam diagrams within the graphical view

Manually specify the magnification factor for beam diagrams

& Configure colors in various sections of the software or select the software themes

[+ Single element selection tool for selecting structural elements using the mouse
ally  Select all beam elements of the structure across all stories
sthi  Select all beam elements of the structure on the active story

cily Deselect all currently selected elements

To facilitate easier element selection, a set of selection methods has also been implemented in the
software, which will be described in the following sections.

EATD AQ s ETABS MATE User Manual PAGE 9
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Structural Element Selection Methods

To facilitate a more convenient and efficient structural element selection process, provisions
have been made allowing the user to employ one of the selection methods, including One Story,
All Stories, and Similar Stories, based on their specific requirements. As illustrated in the image
below, the most straightforward way to switch between selection methods is by using the multi
state button  one story  located in the lower right corner of the main software window.

One Story X 32390, Y 66737
All Stories

Similar Stories

With each click on this multi-state button, the selection method will toggle sequentially and
cyclically through the available selection modes. Each of these modes is described below:

One Story : In this mode, selecting a beam selects only that beam on the current story.
All Stories : In this mode, selecting a beam selects all similar beams across all stories.
Similar Stories | : In this mode, selecting any beam will result in the selection of all similar beams
across all stories belonging to a story group. It is worth noting that the definition of similar story
groups is explained in the Project Story Editing section.

Furthermore, as shown in the adjacent
image, the selection mode can also be
changed as desired by right clicking on

the multi state button, using the shortcut

Right Click

. . . All Stories X4916.4 . Y 39343
kgys Shift+F7, Shift+F8, and Shift+F9, or One Story -
V|a_the Select menu gnd the Selfact Mode e e
pptlon. Once the desired mode is set, the Sirmilar Storics @ Shifts FO
intended elements can then be selected.
V FARASA ETABS MATE User Manual »» PAGE 10
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OBJECT DISPLAY Panel

The OBJECT DISPLAY panel is designed to control the display of structural elements and detailing
information within the graphical view. The items available in this panel are described in the Below:

QBIECT DISPLAY

@ Display Beam Objects
@ Display Column Objects
@ Display Shear Wall

@ Display Floor Direction
@ Display Grid Line

@ Display Axis Bubble

@& Display Beam Diagrams
@ Display Additional Rebar

@ Display Beam Objects
When enabled, beam elements of the structure are visible in the graphical view.

@ Display Column Objects
When enabled, column elements of the structure are visible in the graphical view.

@ Display Shear Wall
When enabled, shear wall elements of the structure are visible in the graphical view.

@ Display Floor Direction
When enabled, the direction indicator of the floor joists is displayed on the plan.

@ Display Grid Line
When enabled, the grid lines defined in the ETABS software are displayed.

@ Display Axis Bubble
When enabled, the label of each grid line is displayed as a bubble.

@ Display Beam Diagram

When enabled, in layers that display flexural, torsional, or shear reinforcement quantities, the
corresponding diagram is also displayed.

@ Display Additional Rebar
When enabled, the calculated additional reinforcement on beams is displayed.

R T A S 3 ETABS MATE User Manual PAGE 11
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LAYER DISPLAY Panel

LAYER. DISPLAY

] Beam Label - Length

2] Beam Type - Section

3] Floor - Deck Rib Details

] Floor Loading Details

] wall - Pier Information

] Column Information

[l Typical Longitudinal Rebar
] Flexural Longitudinal Steel
] Torsional Reinforcing

] Total Longitudinal Steel

] Shear Reinforcing

The LAYER DISPLAY panel is of particular importance in the software's
usability and is designed to manage the display of element information,
structural design details such as moment, shear, and torsion values and
diagrams, and many other parameters, as well as to edit the detailing
details of structural elements within the software's graphical
environment.

As mentioned, this panel is one of the most important and key parts
of the software, through which you will have access to much of the

structural information of your project. In addition to viewing these
details, in many cases you will also be able to edit the details designed
by the software, allowing you to check or make necessary edits to the
details before producing the structural drawings. The following sections
describe some of the items available in this panel.

[l shear +Tarsion Ties

[l Joint Shear Informations
fa] Ldh of Beam Hooked Rebar
] additional Rebar Steel Area
] Top Additional Reinfordng
] Bot Additional Reinfordng
] Total Beam Rebar Details
13 Beam Profile Details

[@ Beam Label — Length

In this layer, the geometric information of the
structural beams is displayed on them. This
information includes the name assigned to the beam
elements in ETABS at above the beam, as well as the
length of each beam at below the beam, which is
inserted on each beam in the software's graphical
environment.

B163
B0cm

[@ Beam Type — Section

In this layer, the modeling information of the beams
is displayed on them. This information includes the
beam type assigned to each beam at the top and the
beam section name at the bottom of each beam,
which appears in the software's graphical
environment. Additionally, right-clicking on any beam
brings up the user interface for viewing information
and editing details.

B1
40K 40
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I Floor — Deck Rib Details

In this layer, the details of ribs in joist-block slabs
are drawn. In addition, the slab section name, the
longest joist length, and the number of slab ribs
are displayed on the structural plan within the
software's graphical environment. These settings
can be edited and configured via the Define menu
and the Deck Ribs Drawings Parameters option.

gl = m

DECK1
L.max:590
Ribs:2
DECK1
L.max:590
Ribs:2

[mul
|= )
m

@ Floor Loading Details

=

In this layer, all loads applied to the floors are
displayed in user friend software's graphical
environment. Checking the applied loads using this
layer, as it shows all applied loads together, can be
very effective in preventing load application DEAD:T00
errors. It is worth noting that floor loads are only HVEE
read and displayed in the software if the loads
have been entered individually in the ETABS
software and a Load Pattern has not been used.

gl -m

=]
=]
= M
=
]
1)

I Wall - Pier Information

In this layer, useful and practical information about A B C

sheér walls is dlspla}/ed in th.e software's graphl.cal ; = H//
environment. This information includes: the pier
name, the section name, the demand-to-capacity
ratio, the required shear reinforcement area, the
boundary element length, the boundary element
type, and the maximum compressive stress along . ?E:—Fj;f .
the wall section. Additionally, in this layer, clicking _BZenesiic leed |

on any wall brings up the user interface for viewing . Ef:;f J‘EE-:-C:SQC. ——
and editing the details of the selected shear wall 4 == : :
for all stories.

, SecS1C

Wall B8

Comp.=34.7
B.Type=5pecial

B.Length=30cm
Shear=13.614cm2/m

DfC Ratio=0.666

F: P8

WALL 4
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B Column Information

In this layer, useful and practical information 5 : g
. A . , I PMM=0.512 I PMM=0,3532 I PMM=0.621
about columns is displayed in the software's _ | D2:Av/s=0.047 __ D2:Av/s=D  __ Dl:Av/s=0.047
. . .. . . D3:Av/s=0.047 T2 D: ."-‘-.- ls=D.47 T2 D31 8w s=0.047
graphical environment. This information includes:  Fommme  TFosmme —F e
the column type, the demand-to-capacity ratio o o o

. . . As=16.08{1.01% As5=16.081.01% As5=16,08(1.01%)
(PMM), the required shear reinforcement area in SSI60B(101%) | A=I6.08(L01%) | As=16.00(1.01%)

the 2 and 3 directions of the section, the section
name assigned to the column, the dimensions,
the rebars defined in the section, the existing

steel area in the section, and the steel percentage MM =0.705 P —

H o | D2:fwfs=0.047 __ | D2:Av/s=0 e | D2:Bwfs=0.047
Of the section. :,—-|D3:."-‘-'.-_-"5=:I.:l4? """,——|D: ."-‘-.- '5=0.047 = w3 Ay (5=0.047
By clicking on any column brings up the column “Hosxao-grie Tcandan-spie  TCA0N40-8P1S
. . . B . Dvimn: 4cedD Dvimn: 4cedD Drimnz 4ecdD
information user interface, as shown in the image Py - AN By Bars: Bd18

s r-.‘ T Lt A-=1K iy Yo

below.

[25] ETABS MATE - Column Details

= = Close -
General and Design Informations of Selected Column mr 2?5::3-?;;

Bl o
Story Column Type: C10 Bars: 72415

Story”? P10 As=107.93(2.12%)

Storys General Information
Storys
smrﬁﬂr | Location Cord.X: 1725 cm Cord.Y: 1177 cm

Story2 | BementLabel  cit
Storyl

I Axis Rotation 90 Degree

Information lc1o PMM=0.535

A fs=0,165

| PMm Ratio 0.638 SXE0-22T25%(EM2)
o 2242
in Dir. 165 cmfcm 1 22d25
— I ShearinDir.2 018 J o 07,9902, 129%)
Go Down 3 I Shear inDir.3 | 0.165 cm?fem
60— I Pu Maximum Column Force Data Mot Imported
* & & b b B
PMM=0.524
s g e CBEX60-22T25*(EM2) y—— CL8 o nfs=0.164
* J * r2e* [HMOECHE0-22T25 %[ EM2)
B5 |+ 3 - I Dimensions Depth: 85 cm Width: 60 cm Dimi: 8560
. . Bars: 22d25
. . I Reinforcement  22d25 Ties Rebar: d10 R.51%]) As=107.93(2.12%)
1 [gee v e ISteeI Area 107 .99 cm® Steel Percentage= 2.12%
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As shown in the image above, the modeling details, design information including the PMM
Ratio, the required transverse reinforcement of the section in the 2 and 3 directions, the
maximum compressive force applied to the column, as well as the section properties assigned
to the column, are displayed. Furthermore, using the story list or the navigation keys, you can also
view the details of columns located directly above or below the selected column, thereby easily
observing and verifying the vertical details of each Column Type. Additionally, by using the button
of Show Section, you can view the complete section information, including the longitudinal and
transverse reinforcement details.

@ Typical Longitudinal Rebar

Selecting this item displays the details of the A B C
continuous rebars assigned to the beams, either by
the software or by the user, on all beams in the

plan view within the graphical view. As shown in 2 - iﬂi:
the image, these details include the number and
diameter of the continuous rebars at the top and
bottom of the beams.

It is worth noting that the details of the continuous
rebars assigned to the structural beams can be
viewed and edited by the user via the Define menu
and the Define Beam Type — Section option.

316
3d1a

@ Flexural Longitudinal Steel

By this item, the flexural steel area designed by 1
ETABS for the beams is displayed in the software's
graphical environment. These details include the
flexural steel area enveloped from all imported
design files for the start, middle, and end of the
beam at the top and bottom positions, as well as
the flexural steel area diagram required for the top
and bottom of the beam. 3

5.06 22141

e
2 [d 9.45 1p.00 10128

5.06 5.06
5.06 5.06

i[:]
106

Note that in this layer, right-clicking on any beam opens a user interface for the detailed view of
the beam's flexural reinforcement diagram, which will be described in the following sections.

0 ETABS MATE User Manual PAGE 15
Pg EARASA 2>

ngineering Group BOOKMARKS Em Copyright © 2012-2026 | All Rights Reserved for FARASA Engineering Group




ETABS MATE® Software User Manual FARASA Engineering Group | Document No. EN2608216102

ETABS MATE

Concrete Structure Detailing Soﬁware

———
-

User Interface for Displaying Beam Steel Diagrams

In the layers displaying design details, right-clicking on any beam will graphically display the
user interface for the detailed view of the steel diagrams for that beam. As shown in the image
below, by moving the mouse over the beam, all information related to the desired position is easily
accessible graphically.

Diagrams of Bearn B148

File Diagrams View
[Z]) Flexural Reinforcing Diagram I8 Flexural Reinforang |14

A ENEEGEL | Shear Reinforcing | Torsional Reinforcing Total Longitudinal Additional Steel Area ' Bgd 13X J VALUE m

166.7 215.6 . : . 411[ 4363 ]30.0

B Flexural Steel Area Diagram of Beam B148 (om?)
Section: B40X40, Type: B1, Lenght: 875 cm, TOP Typical: 6.03 cm2, BOT Typical: 6.03 cm2, FACE Typical:|0.00 cm?

Station: 435.3 am AsTOP=5.062cm?  AsBOT=12.930 cm? Max{AsTOP)=22.41cm? Max(AsBOT)=17.00 cm?

This user interface incorporates useful tools for controlling the reinforcement diagrams, which are
described below:

b# == 25x |[EW Diagram scale control tools

Option to show or hide station values on the diagram
Option to show or hide grid lines beneath the diagram

-

) Tool to save the drawn diagram as an image file

Furthermore, numerous other options and tools for controlling the display of beam diagrams have
been designed, which are accessible from the top menu of this interface.
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@ Torsional Reinforcing A B c

In this layer, the details of the transverse and the
longitudinal steel Area due to torsion calculated ?‘/_;%:/
by ETABS, as well as the corresponding diagrams, 2 - Id £% ] 1 .

are displayed on the structural beams in the
software's graphical display. These details are,
respectively: the amount of transverse torsional
steel (At/s) at the top of the beam, and the
required longitudinal torsional steel area, which is

. . 3 - L L L ods] |
inserted at the bottom of the beams in plan of = — )ngg ]

structure.

i
4.71

0.05
4.65

A B C

@ Total Longitudinal Steel ' ' '
In this layer, the details of the total longitudinal Lr 5 6
steel area due to flexure and torsion calculated by 2 - e b S o
ETABS, as well as the corresponding diagrams, are EE Ik
displayed on the structural beams in the |
software's graphical environment. It is worth ol i
noting that in this layer, right-clicking on any i 1.
beam brings up the user interface for the detailed 1 . 511.34 o
view of the total longitudinal steel diagram of the 37 nm % e T w0es

. H 508 508 506 o
beam. - [eoe =0 e e i

@ Shear Reinforcing A B

In this layer, the details of the shear steel

calculated by ETABS, as well as the corresponding
0.171 0,052 0.173

0074 0 0.069 I‘ﬂ e
ﬁ

diagrams, are displayed on the structural beams 2 -_I§

in the software's graphical environment. These £

details include the amount of transverse shear -

steel (Av/s) for the start, middle, and end =

positions of the beam, which is inserted at the top .

of the beam. - L
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I Shear 4+ Torsion Ties A B c

This item displays the details of transverse
reinforcement, i.e., stirrups, on beams within the 2
graphical view. These details, listed sequentially
from the top row, are as follows: the beam type,
the transverse reinforcement due to torsion
(At/s), the transverse reinforcement due to shear
(Av/s) at the top of the beam, and finally, the
stirrup details assigned to the beams at the start,
middle, and end locations, shown at the bottom
of the beams.

As observed in the image, some transverse reinforcement details are displayed by red. This
indicates that the minimum transverse reinforcement quantity considered by the program, based
on the relevant code or as specified by the user for the beam section, is less than the quantity
required by the ETABS analysis. Consequently, ETABS MATE has automatically calculated the
required transverse reinforcement that satisfies the transverse reinforcement quantity computed by
ETABS software.

Therefore, the red color does not signify that the transverse reinforcement is insufficient. Rather,
it simply indicates that more transverse reinforcement was required than the minimum code-
specified reinforcement initially considered for the beam section. The software has therefore been
forced to calculate the required transverse reinforcement based on the transverse steel required at
that station, and display it in red. Conversely, the green color indicates that the minimum
transverse reinforcement considered for the beam section is sufficient.

The minimum transverse reinforcement quantity considered for each beam section can be viewed
and edited via the Define menu and the Define Beam Type — Section Details option.

M Typical Longitudinal Rebar Details e T e

TOP 3$16 + 020 | 6.03am?
BOT| 3216 + 020 | 6.03cm? ' 40 |
Face 020 x 2 0.00 an? |~ 3d16

[ Offered Number of Additional Bars d12@8
TOP Add. Bars Mumber | 2 40 — " d12@15
BOT Add. Bars Mumber | 2

M Minimum Tie Detail in General |G
| = 3d16
’ IEHDTies Details II"-"IIDTiES Details |
2 F12@ 8 m 2 & 12@ 15 cm
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I Joint Shear Information

Selecting this item displays the joint shear ratio calculated D
by the software in the graphical view for both column i
. . H H 250,52
directions on all Folumns, as.s.hown in the .|mage. The e
accurate calculation of the joint shear ratio requires
precise knowledge of the actual reinforcement details,

the positioning of beams relative to the column section,

un
n

0,33 0,52
E':I-;E D“—\—\_\_\_\_

whether the beams connected to the column are £ £ £
cantilevered, and many other parameters.

Given that some of these parameters are not available in 2 o 2
the ETABS software, the joint shear ratio calculated by Tho.s _ Tho.66 _ Tho.5

ETABS is, in many cases, inaccurate. Since the beam
reinforcement calculated in ETABS MATE represents the
actual as-built reinforcement, and considering that many calculation parameters are configurable,
the capability to calculate the joint shear ratio based on ACI 318 has been incorporated into the
software. The software automatically computes these critical parameters without any limitations
regarding the angles of beams connected to the joint.

I Ldh of Beam Hooked Rebar

Selecting this item displays the calculated values of the ’T E,‘ t,:
required development length for hooked bars. As shown _— -

in the image, the required development length for the top 25 35.2 [35]

hooked end bars is displayed at the top of the beam, and ;T#i:

the required development length for the bottom hooked
end bars is displayed at the bottom of the beam.
Furthermore, the development length provided by the
column dimension in the beam direction is displayed in the
middle of the beam, enclosed within [ ] brackets in gray. 3

O
[35]

(%21 4]
[=a] iyl
(%]

If the calculated hooked development length is less than
the length provided by the column dimension in the beam
direction, the calculated required development length is
displayed in blue for the top bars and in green for the
bottom bars of the beam, indicating that the development
length is adequately provided. Otherwise, the calculated
required development length is displayed in red, signifying
that the required development length is not satisfied, and a WRN warning is also displayed in the
middle portion of the beam. It is worth noting that by right-clicking on any beam, you can view the
detailed calculations of the development length for the hooked end bars.

rod

()
(%21 %]
g
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I Additional Rebar Steel Area

Selecting this item displays the required additional A B C
reinforcement values for each station, along with their
corresponding diagrams, on the structural beams
within the graphical view. The area of additional
reinforcement is obtained by subtracting the == -
continuous reinforcement area from the flexural
reinforcement diagram and then distributing the == 7
longitudinal torsional reinforcement, after deducting .
the area of the face bars defined in the section, 2 o o 3.5
between the top and bottom reinforcement using one o o qg)f?i )
of the torsional reinforcement distribution methods : : :
selected by the user.

@ TOP Additional Reinforcing

Selecting this item displays the details of the top A B =
additional reinforcement of the beams, including the

number, diameter, and length of the additional rebars, 1~
on the beams within the graphical view. 3022 3d25

It is worth noting that in this layer, right-clicking on any
beam opens a user interface for viewing information
and editing the rebar detailing of the selected beam.

@ BOT Additional Reinforcing

Selecting this item displays the details of the bottom A B C
additional reinforcement of the beams, including the

number, diameter, and length of the additional rebars, 1+
on the beams within the graphical view. 730em g LS

2d25

It is worth noting that in this layer, right-clicking on any
beam opens a user interface for viewing information
and editing the rebar detailing of the selected beam.
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I Total Beam Rebar Details

In this layer, the details of the top and bottom A B c
reinforcement bars of the beams, including the number, | ' '
diameter, and length of the reinforcement bars, are (1 -
displayed on the beams in the software's graphical
environment. In this layer, right-clicking on any beam
brings up the user interface for viewing information and
editing the reinforcement details of the selected beam.

[@ Beam Profile Details

In this layer, the beam longitudinal profiles that automatically detected by the software are
displayed in the graphical environment. At the bove the beams, the name of the Beam Profile
containing the beam is inserted, and below the beam, the label of the beams within each profile
are inserted. Using this layer, you can fully manage the beam profiles.

1] Beam Profile Details ﬂ Eye Levek STORY1 - Elevation: 385 - Beam Profile Details Preview
Profile Name Beams

BP1 B148 A B C D
BP2 B148 . . : .
BP3 B150
BP4 B151 1 -
BPS B152
BPG B153 2 - [
BPT
BPa
BP9
BP0 -
BP11 a
BP12 =
BP13
B4
3 —

4 Move Up | & Move Down 4 -

Delete Selected Profile

-] -2
Add Mew Beam Profile : E g &
] ]
Sortin X and ¥ Direction
Sort By Lenght of Profiles : i BP 3 rEw BP 3 1

['=='5 Export to AutoCAD

Clicking on any profile in the list or within the graphical view highlights the corresponding profile in
the graphical view. The Beam Profile Details section includes additional tools such as the Move Up
and Move Down buttons for editing the order of profiles, Delete Selected Profile for removing a
profile, Add New Beam Profile for adding a new longitudinal profile, Sort in X and Y Direction and
Sort By Length of Profiles for sorting the profiles, and the Export to AutoCAD button for generating
the longitudinal profile structural drawings of the beams.
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COMMON TOOLS Panel

This panel incorporates several frequently used tools, which are continuously accessed by users,
into the side palette of the software for greater convenience. These tools are described below:

COMMON TOOLS

O, Define Beam Type
@ Assign Section to Beam
=—; Beam Design Config

- Define Column Section

= Column Design Config

E; Define Beam Type

This tool opens a user interface for viewing and editing the details of beam sections. Through
this interface, you can edit details such as the number and diameter of continuous rebars,
the minimum transverse reinforcement details of the section including the diameter, spacing,
and number of crossties, the section name, and many other beam section details, or define

new sections.

Bl Assign Section to Beam
This tool allows you to assign a newly defined section to the selected beam or beams.

== Beam Design Config
This tool opens a user interface for configuring the detailed design of structural beams.

Through this interface, you can view, edit, and customize numerous parameters governing
the detailed design of beams.

El. Define Column Section

This tool opens a user interface for viewing and editing the details of column sections.
Through this interface, you can view or edit the minimum transverse reinforcement details
of the section, including the diameter, spacing, and number of crossties.

==_. Column Design Config

This tool opens a user interface for configuring the detailed design of structural columns.
Through this interface, you can view, edit, and customize numerous parameters governing
the detailed design of columns.
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Quick Start in Four Simple Steps

ETABS MATE is a highly flexible and user-friendly software solution, designed to provide a
smooth learning experience and efficient workflow for structural engineers. To use the software
for reinforcement detailing and construction drawing generation, the structure must first be
modeled, analyzed, and designed in ETABS. Fortunately, importing the structural model into
ETABS MATE does not require any special element naming conventions in ETABS, allowing
engineers to model their projects entirely according to their standard workflow.

Once the structural modeling and design process in ETABS is completed and all design results
are satisfactory, the reinforcement detailing and drawing production process can be easily
continued within ETABS MATE. The entire detailing and drawing generation workflow is
completed in only four simple steps:

0 Exporting the Structure from ETABS

At this stage, the structural geometry and design data are exported from ETABS.

@ Importing the Structure into ETABS MATE

In this step, the model and structural design result files are imported into ETABS MATE.

@ Reinforcement Detailing of Structural Elements

By executing the detailing command, reinforcement details for structural elements are
generated automatically and with exceptional speed.

0 Generation of Structural drawings

After completing the detailing process and performing the required reviews and
adjustments, the construction drawing generation command can be executed.

The following provides a brief overview of these four simple steps. However, it is strongly
recommended to carefully study all the material presented in this guide to ensure the correct use
of the software and to become fully acquainted with all its advanced capabilities and features,
enabling you to utilize them professionally. Furthermore, a wealth of supplementary material is
available in the Articles section of the website, which is highly beneficial for more advanced and
professional use of the software.
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@ Exporting the Structure from ETABS

To export the text file and the design results files from the ETABS software, the program'’s unit
system must first be set to Kgf and cm to ensure that the calculated values from ETABS are
transferred correctly and with sufficient accuracy.

M Setting the Unit System in ETABS Software for File Export

To set the unit system in ETABS software, first, as shown in the image below, click on the Units
button located at the lower right corner of the ETABS program. Then, from the menu that appears,
select the Consistent Units option to open the unit selection window. In this window, select cm
for the Length Unit and kgf for the Force Unit. Next, from the File menu, select the Export option
to save the desired files.

€ Consistent Units

Length Unit cm
Force Unit kaf
Temperature Unit C

LY

U.S. Defaults
Metric S| Defaults
Metric MKS Defaults

. Consistent Units...

Show Units Form...

OneStoy v |Giobal [ Unis.._ |
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B Exporting the Structural Geometry File

First, set the unit system of the ETABS software to Kgf, cm. Then, as shown in the image below,
follow the steps corresponding to your ETABS version to save the model text file:

E] File Menu > Export > ETABS .e2k Text File...

Analyze

@, Q| o2 | 3d Pl el

Display  Design Options Tools Help

nd J(od|® § I M0

ETABS .elk Text File...

B BF

File | Edit Wiew Define Draw Select Assign
[0 MNewModel.. Ctrl+N
‘,; Open... Ctrl+ 0
€ Close. Shift+Ctrl+E
ﬂ Save Ctrl+5
B savess. Shift+Ctrl+S
LB Import
l"‘ij Export

cri Yploadto C5l Cloud...

B Create Video...

LI%'I Print Graphics... Ctrl+P
Create Report

- Capture Picture

E Project Information...

@ Comments and Log... Shift+Ctrl+C
%Y  Show Input/Output Text Files... Shift+Ctrl+F

1 ChGAET NEW_14000220mod.EDE
2 ChlUsers\..\sampleDemo.EDE

G Exit

-

L

S
:\\\ﬁ

\

PELDE 6 £ B D

ETABS Database Tables to Excel...
ETABS Database Tables to Access...

ETABS Database Tables to Text...
ETABS Database Tables to XML...

Partial ETABS .edb File...
Story as SAFE V12 f2k File...
Rewit Structure .exr File...
DXF/.DWG File...

CI5/2 STEP File...

Steel Detailing Neutral File...
IFC File...

IGES .igs File...

3D Printing .stl File...

Export Web Graphics...
Perform3D Text File...

Perform3D Structure File...

Note 1: Before generating the structural model text file, ensure that the unit system
of the ETABS software is set to Kgf, cm.

Note 2: If you encounter any issues or error messages while exporting the e2k file

in the ETABS software, unlock the model and then export the file. Subsequently, re-
analyze and redesign the model before proceeding to the next steps.
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B Exporting the Structural Design Results File

First, set the ETABS unit system to Kgf, cm, and then use the Access or XML outputs as follows:

E] File > Export > ETABS Database Table to Access ...
Or

E] File > Export > ETABS Database Table to XML ...

File | Edit View Define Draw Select  Assign  Analyze Display Design  Options  Tool

[ NewModel. CrleN @ Q (W #f (3d P2 et nd D |8
‘, Open... Ctrl+0 -
€ Close. Shift+Ctrl+E
ﬁ Save Ctrl+5
A savess. Shift+Ctrl+S
I—B Import 3
[“D Export b ]@ ETABS .2k Text File...
¢si Uplead to CSI Cloud.. Yo ETABS Database Tables to Excel..
Y Create Video... b [f{'@ ETABS Database Tables to Access.., \I_| Access
o ] ] ETABS Database Tables to Text...
Print Graphics... Ctrl+P J,
_ [fan ETABS Database Tables to XML.. - X\

Create Report 3

g Partial ETABS .edb File...
Capture Picture 3

izm  Story as SAFE V12 f2k File..
E Project Information...

] @ Revit Structure .exr File...
@ Comments and Log... Shift+ Ctrl+C
%3 Show Input/Output Text Files... Shift+CtrleF |t -DXF/.DWG File..
1 CA\AET NEW._14000220mod.EDB tm  CIS/2 STEP File...
OB e

After selecting the output format for the structural design data, the Choose Tables user interface
will appear, as shown in the image below. In this interface, select the DESIGN DATA item under
Concrete Frame Design Output to save the design results for the frame, i.e., the beams and
columns of the structure, and likewise, select the Shear Wall Design Output sub-item to save the
design results for the shear walls. Deselect all other options. Then, by specifying a name and save
location for the output file, the file will be generated by the software.
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=0 MODEL DEFINITION (0 of 103 tables selected)

-0 System Data

--I:l Property Definitions

-0 Load Pattern Definitions

-0 Other Defintions

-0 Load Case Definitions

-0 Connectivity Data

-0 Joint Assignments

-0 Frame Assignments

-0 Area Assignments

--I:l Options and Preferences Data

-0 Miscellansous Data

=0 AMNALYSIS RESULTS (0 of 32 tables selected)

-0 Run Information

-0 Joint Output

-0 Element Output

-0 Structure Qutput

[=-B] DESIGH DATA (% of 25 tables selected)
&[] Design Definition Data
-] Design Forces

' --E Concrete Frame Dezign Output

ER Shear Wall Design Output

Load Patterns (Model Def.}

Select Load Patterns...
11 of 11 Selected

Load Cazes (Results)

Select Load Cases...

11 of 11 Selected

Select Combos...
290 of 200 Selected

Modifyw/Show Options...
Options

] Open File After Export

[] Expose Al Input Tables

Mamed Sets

I oK I Cancel

Of course, you can also save only the frame design results or only the shear wall design results as a
single Access or XML file. To do this, repeat the steps above; however, to save only the frame design
results, select solely the Concrete Frame Design Output option in the Choose Tables interface.
Similarly, to save only the shear wall design results, select solely the Shear Wall Design Output
option, and deselect all other options. Alternatively, you may save both the frame and shear wall

design results in a single file.

& Note 1: Prior to performing the above step and saving the design results file, the
Npﬂ structure must have been analyzed and designed; otherwise, the design tables
/

shown in the image above will not be available.

Note 2: Before saving the design results file from the File menu, ensure that the
unit system of the ETABS software is set to Kgf, cm. Furthermore, when ETABS
prompts you for the output unit system during the table export process, set the

units to Kgf, cm once again.
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First, set the unit system of ETABS to Kgf, cm. Then, to save the frame design results file, you
may use the RTF, TXT, and Access formats as follows:

E] File Menu > Print Tables... > Concrete Frame Design... > ¥ Output Summery

P™M ETABS MonlinearC v9.7.4 - Sample StructuredShear - [Plan View - STORY1 - Elevation 385]

h’EiIe Edit View [Define Draw Select Assign  Apalyze Display Design Options Help

[ [0 New Model.. Cr+N | B ® @& & 2 3d PR RS o g 4
:)Eirﬂpen... Ctrl+0 mMlar [[T-l@-|T-|=-FE

E Save... Ctrl+5
[:E Save As...
_‘E Import
AN Export
i
g
...... Print Setup...

Print Preview for Graphics...
@ Print Graphics Ctrl+P

' Print Tables...

i Capture Enhanced Metafile
B Capture DXF File
= Capture Picture

Modify/Show Project Information... Concrete Frame Design...

User Comments and Session Log...

T
! Display Input/Output Text Files... Shear Wall Design...
Print Design Tables .
Select This
Option Only
Concrete Design
[~ Preferences [ v Dutput Summany
[ Input Surnmary [ Detailed Outprt
File Type
£ THT > o rTF
-
(] | Cancel
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Similarly, in ETABS 9, to save the shear wall design data file in TXT format, proceed as follows:

E] File Menu > Print Tables... > Shear Wall Design...

P ETABS NenlinearC v9.7.4 - Sample StructuredShear - [Plan View - STORY1 - Elevation 385 Pier Longitudinal Reinfol

hfile Edit VMiew Define Draw Select Assign  Analyze Display Design Options Help

[ [ Mew Model... Cr+N || B @@ ® 0| M 3drR el v g 4+ &+ ©
& Open... Ctrl+ O PEH"?v I- @8- =-=-FB-.

H Save... Ctrl+5
EE Save As...

Import 2
Export r

Create Video... k

Print Setup...

Print Preview for Graphics... Input..

ﬁ Print Graphics Ctrl+P e

Print Tables... k Summary Report...

Capture Enhanced Metafile
Capture DXF File
Capture Picture

Concrete Frame Design...

Modify,/Show Project Information...

User Comnments and Session Log... e

Print Design Tables

Select This

Option Only
W all Pier/S pandiel Design

[ Input Surnmary [~ Detaled Output

-
-‘ [v Frint to File [~ Append
P FicName.. Specify File Name

|D:\S ample StructuredShear. bxt

p‘ 1] 4 | Cancel |

Note: Using the Access output in ETABS 9 to generate the structural design files is possible as:

E] File Menu > Export > Save Input/Output as Access Database File ...

ETABS MATE User Manual »» PAGE 29

BOOKMARKS EE Copyright © 2012-2026 | All Rights Reserved for FARASA Engineering Group
EEEGERERERERERERERERE

FAIRA

== ijmgdumg




ETABS MATE® Software User Manual FARASA Engineering Group | Document No. EN2608216102

ETABS MATE

—

Concreie Structure Defonlmg- o

@ Importing the Structure into ETABS MATE

In this step, the text file and the design files generated in the previous step must be imported into
the software as follows.

B Importing the Structural Model Text File into the Software
First, import the structural model text file, i.e., the e2k file, into the software as follows:

E] File Menu > Import Structure Model From ETABS Text File ( + )

You may also use the icon &  in the main toolbar at the top of the software to import the model
text e2k file. Upon importing the model text file, the structure will be visible within the main
graphical display of the software.

5+ ETABS MATE - Concrete Structure Assistants

File Export View Define Select Assign Design Reports Display Option E
Mew Project Ctrl+M
Open Project ... Ctrl+ O

pen | v |or| gt

Open Demo Sample File

lom File Menu First.

Save Project Ctrl+5

Save Project as ...

Import Structure Model From ETABS Text File Ctrl+T *
Import Frame Design Summary File 1 Ctrl+D

Import Frarne Design Summary File 2, 3, ...

Import Column Design Force to Detect High Presure Columns r
Import Beam Design Force to Detect High Shear Beams 3 _

Import Shear Wall Design Summary File 1 Ctrl+H

Import Shear Wall Design Summary File 2, 3, ...

Printer Setup ...

Print whele Extents of Structure Ctrl+P u

Print Selected A f Struct Ctrl+Y —
rint Selected Area of Structure -+ =

View Imported Files Infermation

View Last Etabs Design Surnmary File

View Project Information

Exit Select
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B Configuring Material Properties and Earthquake Resistance Type

After importing the model text file, the user interface for configuring the project material
properties and specifying the earthquake resistance type will appear, as shown in the image below.
Through this window, you must specify the Earthquake Resistance Type and verify the project
material properties, which the software automatically extracts from the CONC, REBAR, and TIE
materials defined in the structural model. If necessary, you may modify these properties. In this
window, F'c represents the compressive strength of concrete, Fy represents the yield strength of
the main rebars, and Fyt represents the yield strength of the transverse reinforcement. As can be
seen, a different yield strength can be assigned to transverse reinforcement with a diameter of 12
mm and above compared to transverse reinforcement up to 10 mm in diameter.

BY ETABS MATE - Material Properties and Earthquake Resistance Type

Structure Specifications

Structural Model Properties

Please check and modify material properties %

Software default values has been considerd. =

Material Properties

|:| Specified Compressive Strength of the Concrete Fc 210 kaffom?
|:| Spedfied Yield Strength of the Main Reinforcement Fy 4000  koffom?
I Spedified Yield Strength of Ties Rebar for d10 and Less Fyt 3000  koffom?
I Spedified Yield Strength of Ties Rebar for d12 and More Fyt 4000  koffom®

Earthguake Resistance Type

I Specify Type of the Earthquake Resistance Structure e
@ Intermediate Moment Frame Structure
Spedal Moment Frame Structure

Mote: Software only read the properties that specifieded in the model materials definition with the
name of "CONC’, "REBAR' and TIE. Otherwise the softwares default values will be considerad.

Modify Structural Model Properties and Close This Window | Close Window |

8

'7’/[ NOTE: If materials named CONC, REBAR, and TIE have been defined in the ETABS model
for the concrete specifications, longitudinal rebars, and transverse reinforcement,
respectively, ETABS MATE will automatically read the properties of these materials and
display them in the window above. Otherwise, the software will display its default
properties. In this case, you must adjust these parameters in accordance with those
specified in the ETABS software to ensure full consistency between both programs.
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B Importing the Structural Design Results File into the Software
After importing the text file, the design data file must also be imported into the software as follows:
E] File Menu > Import Frame Design Summery File 1 ( + n )

You may also use the icon @  in the main toolbar at the top of the software to import the structural
design results file.

i ETABS MATE - Concrete Structure Assistants

File Export View Define Select Assign Design Reports Display Option Ext
Mew Project Ctrl+M

Open Project ... Ctrl+ 0 )
5 ! jsss v | Db | 5 @

Open Demo Sample File
Label and Beam Le

Save Project Ctrl+5
Save Project as ... =
Import Structure Model From ETABS Text File Ctrl+T I
Import Frame Design Surnmary File 1 Ctrl+D

Import Frame Design Summary File 2, 3, ...

Import Colurnn Design Force to Detect High Presure Columns

Import Beam Design Force to Detect High Shear Bearns

B23
Aohcm

Import Shear Wall Design Summary File 1 Ctrl+H

Import Shear Wall Design Summary File 2, 3, ...

BE150
495cm

“

Printer Setup ...
Print whole Extents of Structure Ctrl+P
Print Selected Area of Structure Ctrl+Y

[=k]
S40cm

View Imported Files Information
Wiew Last Etabs Design Summary File

View Project Information .
B25
435cm

Exit

.;
R[] —
==

llcm

1
|

Here, import the design results file, which was exported from ETABS in Access or XML format,
into the software to extract the design results of the structural elements. Upon completion of the
design results import, all required design information will be displayed on the structural elements
within the graphical view.
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B Importing Multiple Design Data Files and Generating Their Envelope

If you wish to import more than one design data file for a structure, so that the software uses the
envelope of all of them for the structural detailing, use the icon &, or roceed as follows:

E] File Menu > Import Frame Design Summery File 2, 3, ...

'+ ETABS MATE - Concrete Structure Assistants

File Export View Define Select Assign Design Reports Display Opticn Exct
Mew Project Ctrl+M

Open Project ... Ctrl+0 ul
. ! _ bzes o [ pp | ©F B
Open Deme Sample File

il Flexcural Steel Are

Save Project Ctrl+5
Save Project as ... c
Import Structure Model From ETABS Text File Ctrl+T I
Import Frame Design Summary File 1 Ctrl+D

Import Frame Design Summary File 2, 3, ...

Impeort Column Design Force to Detect High Presure Columns

Import Bearn Design Force to Detect High Shear Beams

Import Shear Wall Design Surnmary File 1 Ctrl+H
Import Shear Wall Design Summary File 2, 3, ...

)z : £
. L H N
Printer Setup ... ﬁéhéME 882 | 4ae
Print whole Extents of Structure Ctrl+P ot
Print Selected Area of Structure Ctrl+Y

1.63
4,82

Wiew lmported Files Infermation

View Last Etabs Design Summary File

27

Wiew Project Information

5

[ EN]

2t
LA
| e
=
]
I

Exit

g ol a7

In this case, for each point of every element, the software obtains the maximum relevant data
from all design files and then considers this maximum value for that point. These maximum values
will also be displayed on the elements within the graphical view. Accordingly, the rebar detailing
will be performed based on these maximum values to ensure that the resulting details and the
drafted structural drawings encompass all design files imported into the software.

NOTE: It is strongly recommended that the element names in all design files imported into the
program through this command be entirely consistent, as the software extracts design
information from the design file based on the element name.
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H Importing the Shear Wall Design Data File into the Software

If your structure also includes shear walls, import the wall design data file, which was saved in the
first step, into the software as follows:

E] File Menu > Import Shear Wall Design Summery File 1 ( + )

You may also use the icon &' in the main toolbar at the top of the software to import the shear
wall design data file.

&+ ETABS MATE - Concrete Structure Assistants

File Export View Define Select Assign Design Reports Display Opticn Extra T
Mew Project Ctrl+N

Open Project ... Ctrl+0
tzzs « | Dp g—j‘ @

Open Deme Sample File

] il Flexural Steel Area (c
Save Project Ctrl+5

Save Project as ...

Import Structure Model From ETABS Text File Ctrl+T
Import Frarne Design Summary File 1 Ctrl+D
Import Frarme Design Summary File 2, 3, ...

Impeort Column Design Force to Detect High Presure Columns

Import Beam Design Force to Detect High Shear Beams

Import Shear Wall Design Summary File 1 Ctrl+H
Import Shear Wall Design Summary File 2, 3, ...

Printer Setup ...
Print whole Extents of Structure Ctrl+P
Print Selected Area of Structure Ctrl+Y

1.63
4,82
341

View Imported Files Information

Wiew Last Etabs Design Summary File
View Project Informaticn 248 9.4
.03 38—

[ EN ]

&1

|,..$1.3-$ 637
03m 2.7

Exit

After importing the shear wall design data file, the Wall — Pier Information layer from the Layer
Display panel is automatically activated. This displays all wall information on the structural shear
walls within the graphical view, including the pier name, the section name assigned to the wall,
the demand-to-capacity ratio of the wall section, the required shear reinforcement quantity of the
wall, the calculated boundary zone length for the wall, and the type name assigned to the wall.
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B Importing Multiple Shear Wall Design Files and Enveloping Them

If you wish to import more than one shear wall design data file for a structure, so that the software
uses the envelope of all of them for detailing the walls, proceed as follows:

E] File Menu > Import Shear Wall Design Summery File 2, 3, ...

;- ETABS MATE - Concrete Structure Assistants

File Export View Define Select Assign Design Reports Display Opticn Extra T
Mew Project Ctrl+M
Open Project ... Ctrl+0

t2as « | Dp Qj@“

| Types and Design Info

Open Demo Sample File

Save Project Ctrl+5
Save Project as ...

B C
Import Structure Model From ETABS Text File Ctrl+T [ [
Import Frame Design Summary File 1 Ctrl+D

Impeort Frame Design Summary File 2, 3, ... ,_*//
[

Import Column Design Force to Detect High Presure Colurnns

Import Bearn Design Force to Detect High Shear Beams

mp.=91.7
B.Type=Special
B.Length=70cm
Shear=9.715cm2/m

. Sec:51A

WaLl 8

Import Shear Wall Design Surnmary File 1 Ctrl+H

D€ Ratio=0.856

F:PB

Import Shear Wall Design Surnmary File 2, 3, ...

Printer Setup ...
Print whole Extents of Structure Ctrl+P

\
|

Print Selected Area of Structure Ctrl+Y

View Imported Files Infermation
Wiew Last Etabs Design Summary File

View Project Information

—
—

Exit

ial L

Icm

n2fm
.l.?

As shown in the image above, highly useful information about the walls, as well as their
boundary element type, is displayed on the walls. Should any issues exist with certain wall design
parameters, the software highlights these parameters in red on the element for easy identification.

Furthermore, right-clicking on any wall opens the shear wall properties user interface, through
which you can view all the aforementioned information and the sections assigned to the wall across
all stories, or edit certain wall design details at various story levels.
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@ Detailing of Structural Elements

After importing the structure, the software automatically applies default settings for the design
parameters of the structural elements. Prior to performing the rebar detailing, you may, if
necessary, review or modify these default settings, such as the strength properties of concrete and
steel, the concrete cover for structural rebars, the settings governing the calculation of development
length and splice length of rebars, the continuous and transverse reinforcement of sections, as well
as the software's design configuration settings. These adjustments can be made using the options
available in the Design menu and the Define menu, all of which will be elaborated upon later in
this guide.

5 ETABS MATE - Concrete Structure Assistants

File Export View Define Select Assign Dresign Reports Display Option Extra T

E M: EMSample19, D: D Bearn Type - Section Details F5
3 1:3* 5‘}1 '3'&-3 O Column Section Tie Details Ctrl+F5 ﬁ @ i
Celumn Rebars Splice Method
infors
@ Display Beam Objects Foundation Thickness Ctrl+F
@ Display Column Objects
@ Display Shear Wall Material Properties / Elernents Type of Project
: E:EE::: EI;:iudanﬂ;En:hnn Cover Thickness of Rebars Ctrl+C
@ Display Axis Bubble Owerlap and Anchor Length Parameters I adT
@ Display Beam Diagrams %:::’—f
@ Display Additional Rebar Development Lenght of Hooked Bar Parameters o7
Joint Shear Calculation Parameters 0
fal Beam Label - Length Deck Ribs Drawing Parameters
] Beam Type - Section
Al Floor - Deck Rib Details Grid Lines of Project Ctrl+F12
A Floor Loading Details Stories Details of Project F12 &
-1 \A -J:_II _ D:.?-- 1.-“‘:'.-"'"“:_‘.:7'“ . " .._J 16

i+ ETABS MATE - Concrete Structure Assistants

File Export View Define Select Assign Design Reports Display Opticn Extra T

L - EMSample19, D: Desig Design Total Reinforcing Details F2
A S
[ fi; 5‘}1 '35:3 ':'EH Calculate Only Beam Additional Rebar Shift+ Ctrl+F2 @ i
Recalculate Beam Profile Type Shift+F2
OBJECT DISPLAY HC
Recalculate Column Type Ctrl+F2

@ Display Beam Objects

: E:EE::: EI?ILUETT&TEEE .‘ Bearn Reinforcing Design Cenfiguration F&
@ Display Floor Direction Column Reinforcing Design Configuration Ctrl+F&
: g::g::: E:i IE:EEI::IE Shear Wall Reinforcing Design Configuration Shift+F& -
@ Display Beam Diagrams . ) e
@ Display Additional Rebar Differental Angle Between Countinus Beam
LAYER DISRLAY I | = m -
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Design Reinforcement Details of Structural Elements

After importing the structural model and design data into the software and performing the
necessary configurations, you can execute the design reinforcement details command and classify
the project elements.

To do so, you may use the icon P* in the main toolbar at the top of the software, or alternatively,
use the Design menu or the keyboard shortcut as follows:

E] Design Menu > Design Total Reinforcing Details ( )

Executing this command opens the Structure Reinforcing Design window, which displays the
design process of the various structural elements to the user. As shown in the image below, this
process begins with the classification of the structural columns and the design of their transverse
reinforcement. Subsequently, the rebar detailing of the shear walls is calculated, and finally, the
design process for the beam additional reinforcement is performed, along with the necessary
classifications. The entire detailing process is executed very rapidly by the software; for a typical
building of approximately ten thousand square meters in area, this process takes less than one
second to complete.

[M| Structure Reinforcing Design X

Design Reinforcing Details ...

Column Reinforcing Design Completed.
Shear Wall Reinforcing Design Completed.

E| Beam Reinforcing Design is in Progress...
Analyzing of Beam Position Completed.
Beam Rebar Matching... (Try 8)

Structure Reinforcing Design 80% Completed.

.

Please Wait ...

Upon completion of the reinforcement design of the structure, the designed details are
displayed by the software within the graphical view. By changing the display layers through the
Layer Display panel, you can access all these software-designed details. After the design is
complete, you will be able to generate the structural drawings, which will be explained in detail
in the following sections.
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Q Generating Structural Drawings

Upon completing the structural detailing and performing the necessary checks and corrections,
you can issue the command to generate the structural drawings by the software. Thanks to the
powerful internal drafting engine coded within the program, the process of generating structural
drawings is extremely fast; for typical buildings, this process is completed in merely a fraction of
a second, and the drafted structural drawings are saved in the standard AutoCAD format. Itis worth
noting that the generated drawings can be easily viewed and edited by all versions of the AutoCAD
software. This capability allows you to utilize all the features of the widely used AutoCAD
software to perform final revisions.

For greater program flexibility, the structural drawings are generated using three separate
commands. To produce the frame structural drawings, the longitudinal beam profiles, and the shear
wall drawings of the project, along with their corresponding rebar schedules, you may use the tools
available in the main toolbar of the software, as identified in the image below. These are described
in the following section:

O W d %W &t} 8k IR |E & sTorv E: 385 oy &

Fe . . . I
cen Generate frame structural drawings, including columns and beam details in plan ( )

E4b Generate beam detail structural drawings as longitudinal profiles ( + )
cao Generate shear wall detail structural drawings for the project ( )

As shown in the image below, in addition to the tools available in the main toolbar at the top
of the software, users can also utilize the options in the Export menu to generate and export
structural drawings. Furthermore, through the Option of Drawings Export setting, you can
configure the drawing unit for the structural drawings, the font style of the drawings, and the
generation of the rebar schedule Excel file accompanying the drawings.

i ETABS MATE - Concrete Structure Assistants

File Export View Define Select Assign Design Reports Display Opticn E

e N Export Frame Drawings to AutoCAD F3
Export Beam Profile Drawings to AutoCAD Ctrl+F3
3 5 L Z:385 pr ot
Export Shear Wall Drawings to AutoCAD F4 u
Objer ] ] jotal Details of Beam and Rei
Opticns of Drawings Export
@ Dis
@ Dis Capture Image From Current View
[ o —— - B C
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Several Critical Notes

To ensure the correct use of the software, please observe the following points when modeling
your project in ETABS.

m When assigning names to sections, stories, piers, etc., in the structural model, never use illegal
characters, particularly the comma character. The use of the comma character can cause serious
issues when reading text files.

m Upon completing the modeling, and especially when the sections assigned to model elements
have been changed, always execute the Auto Relabel All command from the Edit menu in the
ETABS software. Then, re-analyze and redesign the model, regenerate the e2k file and the design
output files, and import them into ETABS MATE. It is worth noting that using the Auto Relabel All
command not only organizes element naming but also eliminates many model errors. However, a
very important point must be carefully considered: after executing this command, any files
derived from the original file, such as 25%, 50%, or any other variation, must also be regenerated
from the original file to ensure that element names remain consistent across all files, as design
results are extracted from the tables based on element names.

m Before exporting the structural design results using the Export option in the File menu, ensure
that the unit system of the ETABS software is set to Kgf, cm. Furthermore, when ETABS prompts
you for the output unit system, select Kgf, cm once again. Otherwise, the values will not be
exported from ETABS with the correct units. This recommendation is due to a bug present in
certain versions of the ETABS software.

m The rebars used in the ETABS software must be in the format 16d, 18d, 20d, ... or 16, 18, 20, ....
In other words, the rebar names must be either a single number representing the rebar diameter
in millimeters, such as 20, or the rebar diameter in millimeters followed by a suffix of Latin
characters, such as 20d. If the rebars in the project are defined in a different format, they must
be redefined accordingly. To do this, you can edit and modify the rebar definitions using the
Reinforcing Bar Size user interface in ETABS. To access this interface in ETABS, proceed as follows:
ETABS > Define menu > Section Properties > Reinforcing Bar Sizes

m Note that the rebar cover parameters for various elements in the ETABS and ETABS MATE software
must be in complete agreement. The cover parameter for different elements in ETABS MATE
corresponds precisely to the code-specified cover, i.e., the distance from the concrete surface to
the outer face of the transverse reinforcement. Please be aware that in some versions of ETABS,
the cover you specify refers to the distance to the rebar axis and not the code-specified cover.
Therefore, setting the cover parameter in ETABS must be performed with greater care, taking this
issue into account, to ensure full consistency between both software programs.
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Defining Structural Properties of Project Elements

As shown in the image below, through the Define menu in the software, you can view or define
numerous structural parameters, which include the following options. These are described in
detail in the subsequent sections.

Define parameters and properties of beam sections

Define parameters and properties of column sections

Specify the column rebar splice type

Specify the foundation thickness

Define the strength properties of concrete and rebars, and the structural ductility type
Specify the concrete cover for rebars of various structural elements

Configure the calculation parameters for the development and splice length of rebars
Configure the calculation parameters for the development length of hooked bars
Configure the calculation parameters for the joint shear ratio

Configure the drawing and calculation parameters for ribs in joist and block floors
Define the properties and specifications of the project grid lines

P @ @ @ @ @ @ @ @ @ @ @

Define the specifications of the project stories

i ETABS MATE - Concrete Structure Assistants

File Export View Define Select Assign Dresign Reports Display Option Extra T

E M: EMSample19, D: D Beamn Type - Section Details F5
3 ':fi 5‘}1 ':'&3 O Column Section Tie Details Ctrl+F5 ﬁ @ i
Column Rebars Splice Method
OBJECT DISPLAY keinforc
@ Display Beam Objects Foundation Thickness Ctrl+F
@ Display Column Objects
@ Display Shear Wall Material Properties / Elernents Type of Project
g E:EE::: EI;:iudanﬂ;En:hnn Cover Thickness of Rebars Ctrl+C
@ Display Axis Bubble Owerlap and Anchor Length Parameters b et
@ Display Beam Diagrams %::ﬁ—:'*
@ Display Additional Rebar Development Lenght of Hooked Bar Pararneters ﬁ:?_
LAVER D - Joint Shear Calculation Parameters
3]l Beam Label - Length Deck Ribs Drawing Parameters
@] Beam Type - Section
Al Floor - Deck Rib Details Grid Lines of Project Ctrl+F12
& Floor Loading Details Stories Details of Project F12 b
TSl - Bier Tnformation . vt 15
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Defining Beam Section Properties
E] Define Menu > Beam Type - Section Details (| F5 B

After importing the structural model, the software automatically extracts all beam sections
defined in the project that are utilized in the structure. Subsequently, based on code provisions, it
automatically assigns continuous rebars and minimum transverse reinforcement, i.e., stirrups, to
each one. Through this user interface, you can manage all beam sections of the project, and view
or edit the properties assigned to each of these sections.

[ Define Typical Reinfocement of Beamn Type-Section

Properties of Beam Type - Section General Torsion
Beam Type - Section Beam Type Name : Bl With Torsion: BIT

B1-B40X40 . .
B 13-B40X40 Beam Section Name B40x40
B 1b-B40X40 N _ —  — — :
: o = : e | with — —
A7 BAMAD Section Dimensions | Depth: 40 Width: 40 Cover: 4
B2a-B40x40 . . . ;
M Typical Longitudinal Rebar Details Preview of Beam Type BY
TOP | 316 + 00 5.03 cn?
BOT| 316 + 0£0 |6.03am? i 2 i
Face| 00 x 2 0,00 cm? o« 3d16
[ Offered Number of Additional Bars 3d10@9
TOP Add. Bars Mumber | 2 40 - 2d10@18
BOT Add. Bars Mumber | 2
Ml Minimum Tie Detail in General G2 b h o
| - 3d16
IEHD Ties Details IMID Ties Details 11
3 & 10@ 9 cm 2 & 10 @ 13 cm
Modify Section Properties | Duplicate Mew Section | Delete Section | Close |

By selecting any Beam Type - Section, you can view or edit its properties, which are as follows:

TOP: Number and diameter of continuous top rebars (combination of two diameters also permitted)
BOT: Number and diameter of continuous bottom rebars (combination of two diameters also permitted)
FACE: The number and diameter of the continuous face rebars located on the side faces of the section.

END Ties Details: The minimum transverse reinforcement details at the special end regions of the beam,
comprising the number of legs, diameter, and spacing of the ties. For example, as illustrated in the image,
the detail 3 @ 10 @ 9 cm signifies the use of transverse reinforcement with a diameter of 10 mm, with
three legs (i.e., one closed stirrup plus one crosstie), spaced at 9 cm.

MID Ties Details: The minimum transverse reinforcement details at the mid-span region of the beam,
comprising the number of legs, diameter, and spacing of the ties. For example, the detail 2@ 10 @ 18 cm
signifies the use of transverse reinforcement with a diameter of 10 mm, with two legs as a closed stirrup,
spaced at 18 cm.
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TOP Add. Bars Number: User's preferred suggestion for the number of top additional rebars.
BOT Add. Bars Number: User's preferred suggestion for the number of bottom additional rebars.

It is worth noting that these user-suggested values for the number of additional rebars represent
only the user's preference and do not compel the software to calculate the additional rebars strictly
with these quantities. In other words, the software attempts to accommodate the user's preference
within its computational procedures. However, if a smaller number of additional rebars suffices to
meet the required reinforcement quantity, the software will adopt that smaller quantity in its
detailing. Conversely, if a greater number of additional rebars than the user's preferred quantity is
required to satisfy the needed reinforcement, that larger quantity will be adopted.

B General and Torsion Tabs

As shown in the image, this user interface contains two tabs, General and Torsion. This allows
you to define a General and a Torsion version with different sets of details for each section.

[ Define Typical Reinfocement of Beamn Type-Section

Properties of Beam Type - Section General Torsion |
Beam Type - Section Beam Type Name : Bl With Torsion: B1T ‘ﬂ
B1-B40X40 . )
B 13-B40%40 Beam Section Name : B40x40
B1b-B40%40 , . . T P N )

: : o = w : am | with p—
B2-540%40 Section Dimensions : | Depth: 40 Width: 40 Cover: 4
E2a-B40x40

Typical L itudinal Rebar Detail
B L Preview of Beam Type BAT

TOP 316 + 00 |6.03an?

BOT| 316 + 00 5.03 cm? I 40 |
b Face 2&16 x 2 8.04 am? T |~ 3d16
[E NOTE: Face Rebar and Tie Details in this 3d10@7
Tarsion tab are considered only for beams 40 " 2d10@15
that require torsional reinforcement.,
[ —2d16x2
O Minimum Tie Detail in Torsion
| - 3d16
END Ties Details MID Ties Details 11
3 1W0@ 7 cm 2 & 10 @ 15 cm
Modify Section Properties Duplicate Mew Section Delete Section | Close |

If different details are defined for the General and Torsion versions of a section, the program
operates as follows: if the beam does not require torsional reinforcement, the software uses the
properties defined in the General version of the section for the beam detailing. If the beam requires
torsional reinforcement, the software uses the properties defined in the Torsion version of the
section for the beam detailing. For example, in the General version, you may choose not to define
side face rebars; however, in the Torsion version of the section, considering it is used for a beam

subjected to torsion, you may define side face rebars and also specify a greater amount of
transverse reinforcement compared to the general section.
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It is worth noting that the software automatically defines the side face rebars for the Torsion
version of beam sections. The side face rebar details automatically defined by the software are
calculated as a percentage of the minimum torsional reinforcement of the section. Users can,
however, configure how this parameter is calculated. To do so, select Beam Reinforcing Design
Configuration from the Design menu to open the beam design configuration user interface. Then,
using the below parameter:

Percentage of Minimum Torsional Steel for Face Rebar in Torsion Section

You can specify what percentage of the minimum torsional reinforcement of the section should
be considered as side face rebars. It is worth noting that increasing the value of this parameter
causes the software to consider a greater amount of side face rebars by default for beam sections.
This results in a larger portion of the torsional reinforcement being accommodated in the beam's
side faces, thereby requiring a smaller quantity for the additional top and bottom rebars. This can
lead to better detailing and a reduction in the joint shear ratio. On the other hand, since it is
preferable for torsional reinforcement to be distributed uniformly across all four faces of the
section, this parameter cannot be set to an excessively large value. Therefore, considering the
project characteristics, the user should determine the optimal value for this parameter to achieve
an efficient design.

Furthermore, you can enable or disable the use of the Torsion version of beam sections for beams
that require torsional reinforcement. To do so, in the same beam design configuration user
interface, you can use the below parameter:

Use Torsion Properties for Beam that Require Torsion Reinforcement

to activate or deactivate the use of the Torsion version of beam sections. By deactivating this
parameter, the software will no longer use the Torsion version of the sections and will employ the
details defined in the General version for the detailing of all project beams, regardless of whether
they require torsional reinforcement.

Upon making any changes to the beam details and properties, these changes will be visible in
the Preview Section area, allowing the user to have a completely accurate and realistic perception
of the details defined for the beam section.

H - i
|~ 3d16
3d10@7
40 — 2d1@15
| —2d16x2
| | - 3d16
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Additionally, several buttons have been designed at the bottom of the beam section definition
user interface, which are described below:

HLHL! HIGs U'cudlla | R 1HIEs Cudll=s |

2% 8@ 7Fan 2% 8 @18 om

Modify Section Properties | Duplicate Mew Section | Delete Section | Close |

Modify Section Properties
After making changes to any section, pressing this button applies the modifications.

Delete Section
This button allows you to delete unused sections that are not assigned to any beam.

Duplicate New Section

This button allows you to define a new section with different continuous rebar, side face rebar, or
transverse reinforcement details based on an existing section. To do so, first select one of the beam
sections, for example B4, then change its name, for instance to B4a, modify the desired properties,
and finally press the Duplicate New Section button to create the new section with the specified
name and properties, which will then be added to the project beam section list.

After duplicating and creating a new section, you can assign this section to your desired beams.
To do this, use the button =Bk Assian SectiontaBeam | in the side palette of the software, or navigate

through the Assign menu and select Assign Section to Beam (F7) to assign new beam sections to
the desired beams. First, select the beam or beams of interest, then press this button to display the
beam section list. Select the desired section, and finally click the Assign to Selected Beam button.
Note that the dimensions of the selected section must be consistent with the current dimensions of
the beam section; otherwise, assigning the new section will not be possible. This is because any
change in element dimensions requires re-analysis and redesign in ETABS.

The ability to duplicate new sections allows you, for certain structural axes where a large amount
of additional reinforcement has been calculated, to duplicate and create a new section with a greater
quantity of continuous rebars and assign it to the desired axis, so that after redesign, less additional
reinforcement is calculated for them. Similarly, for beams with nonstandard stirrup configurations,
you can duplicate new sections with a different number of legs, diameter, or spacing and assign
them to the desired beams, ensuring that the stirrup details for those beams are applied exactly as
you intended.

It is worth noting that after making any changes to the section properties, all previously designed
beam rebar detailing will be discarded, and you must re-execute the design reinforcement details
command to redesign the structural reinforcement detailing.
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Defining Column Section Properties

E] Define Menu > Column Section Tie Details ( + )

After importing the structural model, the software automatically extracts all column sections
defined in the project that are utilized in the structure. Subsequently, based on code provisions, it
automatically assigns minimum transverse reinforcement to each one. Through the column section
tie definition user interface, you can view or edit the closed tie and crosstie details of the project
column sections. As shown in the image, all column information, including the ductility type,
primary or secondary section designation, low-compression or High Pressure status, longitudinal
rebar arrangement, crosstie configuration in each direction, tie diameter and spacing, the required
transverse reinforcement quantity of the section based on the code, and much other information,
can be viewed and edited for each section via this interface.

[2%] ETABS MATE - Column Section Tie Definition

i i == Calculation Confi
Define Column Sections Details High Pressure || Secondary Section SPECIAL g

Select Column Section Section Specification in Ends of Column Section Specification in Middle of Column
Co5_12,3222 ~
C65_12.32 i 65 i | 65 i

C13065_18.25 — -——
C13065_18,3225 ¥ ™ ™ 12d22 4 ™ ™ 12d22
C55_12,25 [HP]
C65_12.22 [HPF] 2 2
C11065_18.2522 [HP] = = | =
C13065_13.25 [HF] =— Closed Tie =— Closed Tie
C11065_18.3225 [HP] 65 3T d1@a 65 3 d10@13

C65_12,2822 [HF] E = e =
C65_12.2522 [HP] Crosstie Crosstie
C13065_18.32 [HF] d10@8 d10@13
C65_12.32 [HF] | n
C11065_18.32 [HP] 1 1
C11065_18.3222 [HP]
C65_12.3222%EM1)

C65_12,22%(EM1) Dir2: 4 Leg, Ashfs Pro.=0.393, Req.=0.331 an?fam Dir2: 4 Leg, Ashfs Pro.=0.242, Req.=0.066 cm?fcm
C65_12.22%(EM32) Dir3: 4 Leg, Ash/s Pro.=0.393, Req.=0.381 cm?/cm Dir3: 4 Leg, Ash/s Pro.=0.242, Req.=0.066 cmfcm

hx=17.6cm, Smax=13cm hx=17.6cm, Smax=13cm

0 Column Ends Transverse Reinforcements (in Lo) : Colurmn Middle Part Transverse Reinforcements

(65 12,33 [HPI=(EM3) .
C65_12,22 [HP]*([EM4) [| rebar | senas [| rebar S Middle

C65_12,22 [HP]*(EMS) & 10 @ 8cm ||£F ResetTieD,5 & 10 @ 13cm | |£F ResetTieD,S
EGI ?Eﬁl %_21'.; [ggztﬁ_'hqp?lmm 1) I Mumber of Crossties in Dir.2 2 Pcs I Mumber of Crossties in Dir. 2 2 Pcs
C13065_18.25 [HP]S(EM1) I Mumber of Crossties in Dir, 3 2 Pcs I Mumber of Crossties in Dir, 3 2 Pcs
C11065_13.3225 [HP]H(EM1) . o : -
C65._12.2822 [HP] *(EM1) I Mumber of Confining Closed Tie | 1 . I Mumber of Confining Closed Tie | 1 s
C11065_18.2522 [HP]=(EMZ)
C85_12.2527 [HP]=[EM1)
C55_12, 22%(EM1) = Modify the Transverse Reinforcement Details of the Selected Section ‘
C65 12,32 [HP]=EM1) v

Mote: Transverse reinforcement of the Primary Section calculated automatically in base of ACI code by software. And Secondary Sections that marked
by *#(EM...) generated automatically by software to satisfy the shear requiremnts of any column that Primary Section cant satisfy its requirements.

Recalculate Secondary Section and Column Types Resete All Secondary Sections Reset Ties Details of All Sections Close |
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Given that code requirements for special end regions of length lo at the top and bottom of a
column are considerably more stringent than those for the middle region, the software provides the
capability to define the transverse reinforcement details of columns in the end regions (Ends)
separately from the middle region (Middle). In other words, as shown in the image below, in
addition to the tie spacing, other parameters such as crosstie configuration and the number of closed
perimeter ties of the section can be defined differently for the top and bottom end regions and the
middle region of the column. This feature enables a significantly more economical and optimized
design for columns, particularly in structures with special ductility.

Section Specification in Ends of Column Section Specification in Middle of Column
s ENDS —e—— MIDDLE
— | 4d32 + — | 4d32 +
14d25 14d25
2
|'-'| h
J — Closed Tie — Closed Tie
10 |p 3 d10@7 1o d10@10
Crosstie Crosstie
d10@7 d10@10
hx=32.27cm,  Smax=10cm hx=34.53cm,  Smax=10cm
Dir2: 4 Leqg, Ash/s Pro.=0.449, Req.=0.342 cm/cm Dir2: 3 Leq, Ash/s Provided=0.236 cm2fcm
Dir3: &6 Leg, Ashjfs Pro.=0.673, Req.=0.612 cm/cm Dir3: 4 Leq, Ash/s Provided=0,314 cm2fcm

B Column Ends Transwverse Reinforcements (in La) : Column Middle Part Transwerse Reinforcements

| rebar ] senas | Rebar s Middle

% 10 @ 7om | |23 ResetTieD,S & 10 @ 10cm | |£5 ResetTieD,5
I Mumber of Crossties in Dir. 2 2 Pcs I Mumber of Crossties in Dir. 2 1 Pcs
I Mumber of Crossties in Dir. 3 4 Pcs I Mumber of Crossties in Dir. 3 2 Pcs
I Mumber of Confining Closed Tie | 1 Pr= I Mumber of Confining Closed Tie | 1 Pr=

The parameters shown in the image above are described below:

Rebar: The diameter of the transverse reinforcement in the Ends and Middle regions of the column.
S Ends: The spacing of transverse reinforcement in the End regions of the column.

S Middle: The spacing of transverse reinforcement in the Middle region of the column.

Number of Crossties in Dir. 2: The number of crossties parallel to direction 2 of the column section.
Number of Crossties in Dir. 3: The number of crossties parallel to direction 3 of the column section.
Number of Confining Closed Tie: The number of perimeter confining closed ties of the section

(single or double perimeter tie).

TEATR AS A ETABS MATE User Manual PAGE 46
FA FARASA >

——" Bngincering CGroug = . . . .
= | Englncering Group BOOKMARKS —m Copyright © 2012-2026 | All Rights Reserved for FARASA Engineering Group




ETABS MATE® Software User Manual FARASA Engineering Group | Document No. EN2608216102

ETABS MATE

“Concrete Structure De’ralllngSoﬂw are

\

By selecting any section, indicators appear at the top of this interface, which are described below:

[28] ETABS MATE - Column Section Tie Definition

High Pressure | Secondary Section SPECIAL == Calculation Config

Define Column Sections Details
T [ [

Primary Section

Indicates that the selected section is of the Primary type. The transverse reinforcement of primary
sections is automatically designed by the software to satisfy the code requirements of the section,

including limits on tie and crosstie spacing and diameter, as well as the Agh/Sh¢ relationships.

Secondary Section

Indicates that the selected section is of the Secondary type. The transverse reinforcement of secondary
sections is designed by the software to satisfy, in addition to code requirements, the shear
reinforcement quantity Av/S calculated by ETABS for the column or the requirements for High Pressure
columns. In other words, if the transverse reinforcement quantity of the Primary section does not meet
the column shear reinforcement demand, the software automatically generates the Secondary section
and designs its transverse reinforcement quantity to satisfy the column shear reinforcement demand.
In addition to defining secondary sections, the software also automatically assigns these sections to
the corresponding column. Secondary sections are named by the software using a combination of the
primary section name and the suffix *(EM...).

High Pressure

Indicates that the selected section is used for a column identified by the software as being under high
compression. These sections are automatically named by the software using a combination of the
primary section name and the suffix [HP].

SPECIAL

Indicates that the transverse reinforcement of the column sections has been designed under the
special ductility condition.

As shown in the image, other highly useful and practical , o ,
information is also visible in this user interface, including the i '
Section Dimensions, the details and configuration of the [ N fpdas
Longitudinal Rebars, the details of the Closed Ties and Crossties, 2
the Number of Transverse Reinforcement Legs in each direction = T N
of the section, the parameter Smay, i.e., the maximum permissible | T Sl
tie spacing based on the ACI Code, the value of the parameter [ 3 T
hx, which is used in calculating the tie spacing, the parameter 310@8
Ash/s Req., i.e., the required transverse reinforcement quantity || L p—
of the section, and the parameter Ash/s Pro., i.e., the provided | fx=17.6cm, Smax=13m
transverse reinforcement quantity supplied by the ties and |Dir2: 4Leg, Ash/sPro.=0.353, Req.=0.381 cm?/cm
crossties in each direction of the section. N
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Lo le, s0ss ||

C11065_15, 2522 [HF'] "I:EME]I

CH5_12,2522 [HP]=(EM1)
C55_12.22%EM1) = Modify the Transverse Reinforcement Details of the Selected Section ‘
€65 12,32 [HP]=[EM1) v

Mote: Transverse reinforcement of the Primary Section calculated automatically in base of ACI code by software. And Secondary Sections that marked
by =(EM...) generated automatically by software to satisfy the shear requiremnts of any column that Primary Section cant satisfy its requirements,

Recalculate Secondary Section and Column Types | Resete All Secondary Sections Reset Ties Details of All Sections Close |

The buttons located at the bottom of this user interface are described below:

= Modify the Transverse Reinforcement Details of the Selected Section ‘

This button must be used to save the changes made, after editing the properties for any section.

Reset Ties Details of All Sections

This tool recalculates the transverse reinforcement details of all primary sections based on the ductility
type, code requirements, and the parameters defined in the column design configuration user interface.
It then regenerates the secondary sections, designs their transverse reinforcement based on the shear
demands of the corresponding element, and subsequently re-executes the column classification process.
In other words, using this tool discards all user edits made to the column sections, and the details of all
sections, including primary and secondary sections, are reset to the software's computational defaults.

Resete All Secondary Sections

This tool deletes all secondary sections, then regenerates them based on the primary section
configuration, redesigns their transverse reinforcement details based on the shear demands of the
corresponding element, and subsequently re-executes the column classification process. This tool is
useful when the user has modified the transverse reinforcement details of the sections and wishes to
have the transverse reinforcement details of the secondary sections redesigned based on the edited
primary sections.

Recheck Secondary Sections and Column Types

This tool re-checks the transverse reinforcement details of the secondary sections based on code
requirements, the shear reinforcement quantity Ay/S calculated by ETABS, and the requirements for
High Pressure columns. If, based on user edits, the generation of new secondary sections is necessary,
new secondary sections are generated, and the software then re-executes the column classification
process.

= Calculation Config

This tool provides access to the user interface for configuring the design and detailing of columns.
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Specify Splice Type of Column Rebars

E] Define Menu > Column Rebars Splice Method

This option allows you to select the splice type of the longitudinal rebars for each column type and
at the desired stories from three different methods: Overlap Splice (OL), Mechanical Splice (MC),
and Welded Splice (WL).

To do this, first select the desired column type from the Column Type section. Upon selecting a
column type, the list of column segments across various stories and their splice types is displayed
in the Segment of Column Type section. In this list, select the desired segment, then choose the
intended splice type for the rebars of that column segment from the Splicing Method of Reinforced
Rebar section, and press the Overwrite Changes button. For example, as shown in the image
below, for column type C3, a mechanical splice (S:MC) is used for the first and second stories, and
an overlap splice (S:0L) is used for the third and fourth stories.

[4%] ETABS MATE - Column Rebar Splice Config

Define Column Rebar Splice Method
Column Type Sugmunts of Column T1_.rpv;- C3 I Column Type C3, Segment 2
Column C1 s MC :
Column C2 CA0XA0-12P20, SiMC, E:385 PCS
o lamie, sior. miine _
Spli Method of Col Reba
Column 4 C40X40-12P16, S:0L, E:1065 s Sl ©
Column C5
Column C& I {2 overlap Splice [ERRRRRRREN.. o e o
Column C7
Calumn C8 I {*} Mechanical Splice [FERRTRETERTLE == ECHIATLRLET)
Column C9 I {23 Welded Splice anuﬂ‘ﬁm
C40X40-12P20
I Dimension 4040
| Reinforcement | 12420 As:37.7(2.36%)
Cheon B
| start Elevation 335
I End Elevation 725
Owverwrite All Changes and Close Overwrite Changes | Reset Last Changes | Reset All Changes | Close |

Upon selecting each segment, highly useful information is displayed in the right-hand section of the
window, including the number of columns in each column type, the splice type, the assigned section
name, section dimensions, section rebars, rebar area and reinforcement ratio, and the start and end
elevations of the selected segment, greatly facilitating your decision regarding the splice type. By
using the icon @ you can apply the specified splice type to other segments as described below.
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2d18
620

200
1d 1

B1
Bl
1d16
S50

Column Type C3, Segment 2
Quantity g t

Splicing Method of Reinforced Rebar il _ =l

I Copy This to All Segment of Current Column Type
{7} Overlap Splice TN o o o

Im Medhanical Sghice = . Copy This to All Segments of All Celumn Types

I ) Welded Splice e Copy This Segment to Similar Segment of All Column Types :
m C40X40-12P20 Copy Current Column Type to All Column Types
I Dimension | 40x40 cm s
53
| Rebars | 12d20 As=37.7 (2.36%) 240 a0 M 10 180
Rd22 Bl 2d22 2d22 g1 1die
= —f—— - —
m 3440 om 2d1& = 1d1€
500 83 350
| startEev. 385 -
m|
| End Blev. 725 i o i =2
W 1801
g1 1dié
&
Reset Last Changes | Reset All Changes | Close | -
| g o i

To copy the splice type of one segment to other segments, first click on the icon to open the
replication menu, as shown in the image above. Each item of this menu is described below.

e Copy This to All Segment of Current Column Type
This item applies the splice type of the current segment to all segments within the selected column type.
In other words, all column segments from bottom to top become identical.

e Copy This to All Segment of All Column Types

This item applies the splice type of the current segment to all segments across all column types. In other
words, all column segments from bottom to top, across all column types, become identical. This option is
particularly useful when, for example, you wish to set the splice type of all columns to mechanical splice.

e Copy This to Segment to Similar Segment of All Column Types
This item applies the splice type of the current segment to all elevation-wise similar segments across all
column types. In other words, for instance, the first story will have the same splice type across all columns.

e Copy Current Column Type to All Column Types

This item applies the splice types of the various segments of one column type to all elevation-wise similar
segments across all column types. In other words, if you wish to have a mechanical splice for the first and
second stories of the column types and an overlap splice for the remaining stories, first edit one of the
column types and then use this option to apply the settings configured for that column type to all other
column types.
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Specifying Foundation Thickness

E] Define Menu > Foundation Thickness

As shown in the image below, this option allows you to specify the foundation thickness of the
structure. The value of this parameter affects the embedment length of columns and shear walls
into the foundation and, as illustrated in the image below, is also annotated on the foundation in

the column longitudinal profile structural drawings.

BY Define Foundation Thickness *

Define Foundation Properties

FoundationThickness

Spedfy foundation thickness of your project.
This value affect on column anchore length and matrial list.

Specify Foundation Thickness 70 cm

Apply and Close Cancel |

2 ManSlope: 16 J%lfu@n ::i?
e o
Glxlem o 1]
F 1
26
“__/ 3222
g g
5 s S
= L‘-@ 2 @10@ 12¢m or
| =3 @10@12em
° 7
N ‘— Cover=4cm
Eleg
Elev. -30 i g Eg
32022 o
g L 1= glgg b
’ § = \oa
B COLUMN C3
Number=2 H.5¢ale 1:25
V.5cale 1:40
Sec.5c. 1:20
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Specifying Material Properties and Earthquake Resistance Type

E] Define Menu > Material properties of projects

As shown in the image below, this window allows you to define the material properties of the
project and the earthquake resistance type of the structure. In the Material Properties section, the
project material specifications can be configured. These specifications are as follows: F'c, the
compressive strength of concrete; Fy, the yield strength of the main rebars; and Fyt, the yield strength
of the transverse reinforcement. As can be seen, a different yield strength can be assigned to
transverse reinforcement with a diameter of 12 mm and above compared to transverse reinforcement
up to 10 mm in diameter. Furthermore, in the Earthquake Resistant Type section, you can specify
the earthquake resistance type of the structure. It is worth noting that certain parameters in this
window are editable only prior to importing the design data files. Therefore, it is recommended to
perform the necessary settings after importing the text file; for this purpose, upon importing the text
file, this user interface automatically appears to allow these settings to be configured.

ﬁ ETABS MATE - Material Properties and Earthquake Resistance Type

Structure Specifications

Structural Model Properties

Please check and modify material properties f#ﬂ

Software default values has been considerd. = Q‘
Material Properties
[| Spedified Compressive Strength of the Concrete F'e 210 kgfcm?
[| Specified Yield Strength of the Main Reinforcement Fy | 4000  koffom?
I Spedified Yield Strength of Ties Rebar for d10 and Less Fyt 3000  koffom?
I Spedified Yield Strength of Ties Rebar for d12 and More Fyt 4000  koffom®

Earthquake Resistance Type

I Specify Type of the Earthquake Resistance Structure -
@ Intermediate Moment Frame Structure
Spedal Moment Frame Structure

Mote: Software only read the properties that specifieded in the model materialz definition with the
name of "CONC", "REBAR" and TIE'. Otherwise the softwares default values will be considered.

Modify Structural Model Properties and Close This Window | Close Window |

8 The software automatically extracts the properties defined for the CONC, REBAR, and

Oﬂ TIE materials in the ETABS structural file, if they exist, then applies them to these

il parameters. If it does not find materials with the aforementioned names, it will apply
-~ its own default properties.
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Specifying Concrete Cover Thickness of Rebars

E] Define Menu > Cover Thickness of Rebars

As shown in the image below, this option allows you to configure the concrete cover thickness
over the rebars for various structural elements. It is worth noting that these parameters represent
code-specified values; for instance, in beams and columns, this parameter is the distance from the
concrete surface of the element to the outer face of the transverse reinforcement.

Define Rebar Cover X
Configuration Settings

Define Rebars Concrete Cover

Specify Concrete Cover Clear Thickness of Rebars for Each Structural
Element Types in Unit of Centimeters.

Specify Clear Cover Thickness

|:| Beam Febars Concrete Cover Thickness 4 am D
I Column Rebars Concrete Cover Thickness 4 il
I Wall Rebars Concrete Cover Thickness 3 o EEEE

Apply Changes and Close

These values influence several design processes, including the spacing of transverse
reinforcement in beams and columns, the calculation of the number of rebars in the section of shear
walls, and many other software processes. They are also annotated on the drawn sections of the
elements in the structural drawings. Furthermore, note that the cover defined for the elements in
the ETABS software must be entirely consistent with the cover entered in ETABS MATE. Also, be
aware that in some cases, the cover entered in ETABS refers to the distance to the rebar axis rather
than the code-specified cover; therefore, specifying the cover in ETABS must be performed with
greater care, taking this issue into consideration.

After configuring the concrete cover values for the elements, you can save the specified values
via the Configuration Setting menu and the Save User Default Configuration option, so that the
software uses these values as the default concrete cover for rebars in other projects. This menu also
contains additional items for deleting saved settings or restoring the software's default values for
the parameters in this user interface.
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Configuring Splice and Development Length of Rebars

E] Define Menu > Overlap and Anchor length parameters

This option allows you to configure the parameters governing the calculation of the development
length and splice length of structural rebars, which are used in various reinforcement design
processes of the software. As shown in the image below, the software provides users with three

different methods for calculating the development length and splice length of rebars. Each of these
three methods is described below.

E Owerlap and Anchore Length Configuration

Configuration Settings Export

Rebar Overlap and Anchor

Select Rebar Anchor and Overlap Calculation Methods

{*) Software Calculated Overlap Mutiplier ) User Defined Overlap Mutiplier

Rebar Rebar
Position F10 ~ £18 $20 ~ $32 Position £10 ~ £18 F20 ~ P32

BEAM TOP 72db 89db BEAM TOP 03] a4
BEAM BOT 55db 69 db BEAM BOT 50 65
Column - Wall 55db 69 db Column - wWall 50 654
{) Customized User Defined Rebar Overlap Length
Rebar
Position P12 | 14 | P16 | P18 | $20 | 22 | $25 | 28 | 212
Beam TOP &5 30 a5 105 120 160 175 200 225 255
Beam BOT 50 &0 70 0 a0 125 135 155 175 | 200
Column - Wall | 50 &0 70 | 80 [ a0 | 125 [ 135 | 155 | 175 | 200

{Overlap Length f Anchor Length) Ratio: | 1.3 Rounding Step for Rebar Qverlap Length: | 5

Software Overlap Calculation Parameters

}i:,- 4000 | koffemz W, | 1.3 Top Ys for d>=20 1 A=|1 Lightweight Constant
)20 kgffemz P, |1 Bot Y. ford<20 0.8 - o vy,
c d= = [c 2
Yg 1 Grade . |1 Epoxy % _ 15 111,07 (%)
b b

Reset All Parameters to Default Value | Calculate Owverlap Length Multiplier |

Rebar Overlap Length Table According to User Defined Multiplier

Rebar Rebar Diameter
Position 210 | 212 | 214 | 216 | 218 | 220 | 222 | P35

228 $332
Beam TOP 70 a0 95 110 120 170 185 210 240 270
Beam BOT 30 a0 70 a0 20 130 145 165 185 210
Column - Wall 30 a0 70 a0 30 130 145 160 1580 205

Apply Changes and Rebuild Overlap Length Table | Close

/3
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In this user interface, you are presented with three different options for the method of calculating
the development and splice lengths:

@ Software Calculated Overlap Multiplier

In this mode, the software automatically calculates the development length and splice length
factors for various rebar sizes and positions in accordance with ACl 318 provisions, based on the
compressive strength of the concrete and the yield strength of the project rebars. To use this
mode, activate the Software Calculated Overlap Multiplier option, as shown in the image below.

{*} Software Calculated Overlap Mutiplier

Rebar
Position B10 ~ 218 B2 ~ P32

EBEAM TOP 72db 39 db
BEAM BOT 55 db 59 db
Column - Wall 55 db 69 db

In this mode, the software calculates the development length and splice length factors for
various rebar sizes and positions based on the formula shown in the image below, using the user-
configurable parameters in the Software Overlap Calculation Parameters section, as well as the
compressive strength of the concrete and the yield strength of the project rebars. These factors
are then employed in the calculations and detailing of the project.

Software Overlap Calculation Parameters

}3— 4000 koffanz | P, (1.3 Top We for d==20 1 A=|1 Lightweight Constant
£ 210 |kaffemz P, |1 Bot Y ford<20 0.8 : i Py, d
= b
c d Ter [T &
Vg1 Grade Yo |1 |Epoxy -5 - (15 i1k AP (ﬂ)
db db
Reset All Parameters to Default Value | Calculate Overlap Length Multiplier |

@ User Defined Overlap Multiplier

In this mode, the software calculates the development length and splice length based on
factors specified by the user for determining the splice length. To use this mode, first activate the
User Defined Overlap Multiplier option, as shown in the image below, and then specify the splice
length calculation factors using six parameters for different diameters and positions.

{*} User Defined Overlap Mutiplier

Rebar
Position F10 ~ 13 F20 ~ P32

BEAM TOP 56 84
BEAM EOT 50 65
Colurnn - Wall 50 64
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) Customized User Defined Overlap Length

In this mode, users can directly specify their desired splice length individually for each rebar
size and for various structural positions of the rebar in the corresponding table. To use this mode,
first activate the Customized User Defined Overlap Length option, as shown in the image below,
and then edit the splice length of the rebars for each individual rebar diameter at various possible
positions in the corresponding table, as illustrated in the image below.

{*} Customized User Defined Rebar Overlap Length

Rebar
Position F10 F12 F14 F16 F13 20 F22 F25 F23 F32
Beam TOP k5 a0 g5 105 120 160 175 200 225 255
Beam BOT 50 a0 70 30 a0 125 135 155 175 200
Column - Wall 50 al 70 a0 a0 125 135 155 175 200

After selecting one of the three methods described above for calculating the development length,
and after performing the relevant settings, press the Apply Changes and Rebuild Overlap Length
Table button to apply the changes. In addition, the splice length table for all rebar sizes and various
rebar positions will be updated according to the selected splice method, which will then be visible
at the bottom of the aforementioned window, as shown in the image above.

Two additional parameters are present in this window, which are described below:

Overlap Length / Anchor Length Ratio:

This parameter allows the user to specify the ratio of splice length to development length. By
default, and in accordance with the code, this parameter is set to 1.3. In other words, the
software also obtains the development length of the rebars by dividing the splice length by this
number, i.e., 1.3.

Rounding Step for Rebar Overlap Length:

This parameter allows the user to determine the rounding increment for the splice and
development lengths of the rebars. By default, this parameter is set to 5 centimeters, meaning
that the splice and development lengths will always be multiples of five.

It is worth noting that the development length and splice length tables for the rebars of structural
elements can always be viewed via the Report menu and the Rebar Overlap and Anchor Length
option, and can also be exported to AutoCAD.
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Viewing the Splice and Development Length Tables of Rebars

The development length and splice length tables for the rebars of various structural elements can
always be viewed via the Report menu and then the Rebar Overlap and Anchor Length option, as
shown below.

E] Report Menu > Rebar Overlap and Anchor length

& Rebar Overlap Length Table >
Export Table

Rebar Anchor Length Table According to User Defined Multiplier

Rebar Rebar Diameter
Position F10

F16 218 | P20 | P32
Beam TOP 35 65 75 85 95 135 145 165 185 210
Beam BOT 40 50 55 65 70 100 115 130 145 165
Column - Wall 40 50 55 65 70 100 115 125 140 160

Rebar Owverlap Length Table According to User Defined Multiplier

Rebar Rebar Diameter
Position F10

12 | P14 P16 D18 | P20 | P32 | PR3 | P2 | P32
Beam TOP 70 a0 95 110 120 170 185 210 240 270
Beam BOT 50 a0 70 a0 S0 130 145 165 185 210

Column - Wall 50 &l 70 a0 S0 130 145 160 180 205

Export Rebar Anchor [ Overlap Tables to AutoCAD |

Close Window |

Additionally, if necessary, you can export these tables as an AutoCAD file using the Export
Rebar Anchor / Overlap Table to AutoCAD button or the Export Table menu

A FARASA

‘__._/— Eagineering Group

ETABS MATE User Manual > PAGE 57
BOOKMARKS —ﬂ Copyright © 2012-2026 | All Rights Reserved for FARASA Engineering Group



ETABS MATE® Software User Manual FARASA Engineering Group | Document No. EN2608216102

ETABS MATE

’Concrefe Structure DetalllngSoﬁw are

—— e

Hooked Bar Development Length Configuration

E] Define Menu > Development Length of Hooked Bars Parameters

This user interface allows you to configure all parameters governing the calculation of the
development length of hooked bars in end beams. As shown in the image, all of these parameters
are configured by default based on ACI 318-19, and normally no changes are required. However,
users may modify these parameters according to their own requirements if necessary, and the
software will calculate the development length of the hooked bars based on the relationships and
parameters defined in this user interface. It is worth noting that these settings can be saved and
restored via the Configuration Setting menu. Furthermore, the software provides an exportable
table containing the development lengths of hooked bars based on rebar size and various
conditions, as shown in the image below. Using the Export menu at the top of this user interface,
you can also export this table as an AutoCAD file.

By Development Length of Hooked Bars Configuration X

Configuration Settings Export

Calculation Parameters of Development Length of Hooked Bars

Development length (Ldh) for deformed bars }3 4000 koffcm? = 392,26 MPa
in tension terminating in a standard hook shall ' P

be the greater than below equations based fe |210 kgfem? = 20.53 MPa
on the ACI313-19 :25.4. 3 1:' and also the ,,.-E il Light'-.‘;Eig ht Concrete Factor
ACI318-19 (18.8.5.1).

1,'.'JE. 1 Epoxy Reinforcement Factor
Yy, 0.043f _
= : e P, |1 Confined Rebar Factor
= A et
Ve 1,!Jr 1.6 Mot Confined Rebar Factor

lan = fdp /(540 1;) Wy 1 Rebar with Thin Side Cover
- ‘ll,bg 1.25 Rebar with Thick Side Cover
lan = Bdy

1,!JC 0.7961 | Concrete Strength Factor
lan = 150 mm

Minimum Allowable Clear Distance of Rebars | 4 om

Development Length of Bars in Tension Terminating in a Standard Hook (Ldh)

Rebar Diameter

LI iy | @10 | €12 | 14 | 16 | P18 | 20 | $22 | 25 | $28 | P32

1.6 1.25 19 25 31 38 45 23 61 74 88 107

1.6 1 156 20 25 30 35 42 49 59 70 86
1 1.25 15 19 22 26 29 33 38 45 55 67
1 1 156 19 22 20 Pt 32 33 40 45 >4

Apply Changes and Close Close
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Joint Shear Calculation Parameters

E] Define Menu > Joint Shear Calculation Parameters

By using the user interface of Joint Shear Calculation Configuration, as shown in the image
below, you can configure the parameters governing the calculation of the joint shear ratio. These
parameters include the maximum continuity angle of the beam in the direction for which the joint
shear is being calculated, the maximum confinement angle provided by beams perpendicular to
the direction of joint shear calculation, and the coefficients for calculating Vn under various joint
conditions, which are further described below.

B0 Jeint Shear Calculation Cenfiguration

Configuration Settings

Parameters of Confinement and Continuity

— Confinement Angle

Direction of Continuity Angle
Joint Shear
Calculation

Continuity Angle; The maximum angle that the continuity of beam is satisfied: 45 [DEG

Confinement Angle; The maximum beam angle that can confinement the joint: | 15  DEG

Parameters for Calculation of the Vn

Beam in Joint
Column direction of 77, Confinement LEFR
Confined L7 Aaf fo4,
Continuons =
. Not confined L2 Aaf 104,
Continmons
Not Confined L2 Aaf oA,
Confinuous Z
Not confined 1| AJ17A,
é Confined 1.2 ?..,Jf_dj
Continuons
Not Not confined 1| Anf174,
Continuous Not Confined 1|a f;fij
EhatinIE Not confined 0.7| A

A.; shall be 0.75 for lightweight concrete and 1.0 for normalweight concrete: 1

Epd? Changes and CluSE | : .............. E luSE ............... :
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As shown in the image below, the upper section of the form contains the continuity and
confinement parameters, which are described below:

Parameters of Confinement and Continuity

+— Confinement Angle

Direction of
Joint Shear
Calculation

Continuity Angle

Continuity Angle; The maximum angle that the continuity of beam is satisfied: 45 [DEG

Confinement Angle; The maximum beam angle that can confinement the joint: | 15 DEG

Continuity Angle:

This parameter defines the maximum angle of beams relative to the direction of joint shear
calculation for a beam entering the joint to be considered continuous. In other words, if the angle
of any beam entering the joint is less than this angle, the software will assume that beam to satisfy
the continuity condition. This parameter is set to 45 degrees in the software, and users can easily
adjust it to their desired value.

Confinement Angle:

This parameter defines the maximum angle of beams relative to the direction perpendicular to the
direction of joint shear calculation for the possibility of providing confinement to the joint by the
beams entering the joint. In other words, if the angle of any beam entering the joint is less than
this parameter, the software will assume that beam to satisfy the confinement condition for the
joint. This parameter is set to 15 degrees by default in the software, and users can easily adjust it
to their desired value.

Note that the values of these parameters are not specified in any reference, and users must set
them to their desired values based on their own engineering judgment.
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As shown in the image below, the lower section of the Joint Shear Calculation Configuration
interface contains the parameters for calculating Vi, under various joint conditions.

Since the coefficients for calculating Vn have undergone changes in code revisions, these
coefficients have been made user-editable, allowing the user to easily configure the method of joint
shear calculation. By default, these parameters are set based on ACI 318-19, as illustrated in the
Image below.

Parameters for Calculation of the Vn

Beam in Joint
Column direction of ¥, Confinement PN
Confined L7 AJ oA,
Continnons =
: Not confined L2 Ay 74,
Continuons
Not Confined L2 Ay f74,
Conti :
AR Mot confined 1 ?...JEAJ
g Confined 1.2 ?...Jf_dj
Continnons
Not Not confined 1 l\!f-"ij
Continuous Not Confined 1A fi4,
Casltxmiaus Mot confined 0.7 | Ay fo4,

A.: shall be 0.75 for lightweight concrete and 1.0 for normalweight concrete: 1

The A parameter, which pertains to lightweight concrete, is also editable at the end of this section.
As shown in the image below, the A parameter is set to 1 by default, which corresponds to normal-
weight concrete.

Using the Configuration Setting menu at the top of the Joint Shear Calculation Configuration
interface, the user can save all parameters in this interface after applying the desired changes. This
allows the software to automatically use the user's customized parameters in subsequent sessions,
eliminating the need to reconfigure these parameters for future projects.

A detailed explanation of the calculation methodology, as well as the specific settings and control
of the joint shear ratio by ETABS MATE, is provided in the joint shear control section.
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Deck Ribs Drawings Configuration

E] Define Menu > Deck Ribs Drawings Parameters

This option allows you to define the parameters governing the calculation of the number of ribs
in joist and block floors. The settings of this user interface are performed based on three different
span length ranges:

* Floor span less than First Step (default: 400 cm)
e Floor span between First Step and Second Step (default: 400 to 700 cm)
e Floor span greater than Second Step (default: 700 cm)

The number of ribs for each floor is also calculated based on the live load magnitude, specified as
the Floor Applied Load Magnitude Limit, which is set here to 350 kg/m? and is adjustable in the
first section of this user interface. Note that floor loads are only read by the software if the dead
and live loads have been entered individually in the ETABS software and a Load Pattern has not
been used. In the second and third sections of this user interface, you can specify the number of
floor ribs for each of the conditions mentioned above.

¥ Deck Ribs Drawing Configuration
g8 Deck Ribs D g Cenfig

Configuration Settings

Deck Design Parameters

Deck Transverse Ribs Position Configuration

Span Lengths And Live Load Limits Parameters Defination

Deck Span Length Limit 1 (First Step) 400 om
Deck Span Length Limit 2 (Second Step) | 700 om
Floor Applied Live Load Magnitude Limit | 350  kg/m?

Rib number settings in the floors that applied live load is less than 350 kg/m*

IfDeck Span Length (L); 0 < L =400 Then Transvers Rib Number = | 0 pCs
If Deck Span Length (L); 400 < L < 700 Then Transvers Rib Mumber = | 1 pCs
If Deck Span Length (L); 700 < L Then Transvers Rib Mumber = | 2 pCs

Rib number settings in the floors that applied live load is more than 350 kgim?*

IfDeck SpanLength (L); 0 < L <400 Then Transvers Rib Mumber = | 1 pCs
If Deck Span Length (L); 400 < L < 700 Then Transvers Rib Number = | 2 pcs
If Deck Span Length (L); 700 < L Then Transvers Rib Mumber = | 3 pcs

Deck Transverse Ribs Drawing Configuration

Deck Transverse Rib Width in Drawings = |10 amn | Affect
Deck Transverse Rib Offset from Edges = | 23 am Affect

Apply Changes and Close
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Grid Lines Configuration

E] Define Menu > Grid Lines of Project ( + )

The project grid lines information interface allows you to view the information of the grid lines
defined in the structural model and, if necessary, edit this information, including the names or
coordinates of the project grid lines.

In this window, in addition to editing the names or coordinates of the grid lines, the ability to
delete or add new rows is also provided. To do this, use the Delete Selected Grid Line button to
remove the selected row, or the Insert Grid Line Before Selected Row button to add a row before
the selected row. Another very useful tool has also been designed in this interface, allowing you
to quickly and automatically define all project grid lines in an organized manner, ensuring no grid
line is omitted. For this purpose, use the Regenerate Grid Lines Automatically button to delete all
previous project grid lines and then generate and name new grid lines based on the coordinates of
the columns of the lowest story of the project in both the horizontal and vertical directions.

B GRID Lines Data

File Edit Sort and Relable Grid Lines
Edit Project Grid Lines Data
Project Grid Lines Data
X Direction Grid Lines ¥ Direction Grid Lines Project Grid Lines Preview
Mo, GRID ID X Ordinate (cm Mo,  GRID ID ¥ Ordinate (cm
1 A i} - 1 6 0 - ANBY (C) (D ER
2 B 300 2 5 375 1= ki T T *
3 C 700 3 }4 925
g - . - - “ -
4 D 1080 4 3 1415 T +
5 E 1550 5 2 1515 @ l [ 1 | 1 | L il
5] F 1630 5] 1 2035
7 G 2010 7 5 @ @ &« & & ]
8 H 2710 8 2l | |
9 I 3380 9
10 10
11 11 Delete Selected Grid Line |
12 12
13 i3 Insert Grid Line Before Selected Row |
14 14
15 - 15 - Regenerate Grid Lines Automatically |
Apply Changes and Close Roll Back Changes | Cancel |
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This interface also provides the capability for the user to automatically organize the project grid
lines in terms of coordinates and label names. To do this, from the Sort and Relabel Grid Lines
menu, use the Descending Order option to sort the grid labels in descending order, or the
Ascending Order option to sort the grid labels in ascending order.

Additional practical tools for convenient and comprehensive editing of the project grid line data
are also available to users through the Edit menu in this interface.

B GRID Lines Data
File Edit Sort and Relable Grid Lines

Descending Crder
Ascending Order
Project Grid HmesBwin

Edit

X Direction Grid Lines Y Direction Grid Lines Project Grid Lines Preview
Mo,  GRID ID X Ordinate (cm) Mo. GRIDID Y Ordinate (cm)

Furthermore, this interface allows the user to save the modified grid line information as a text
file, enabling them to update the ETABS e2k text file to reflect the changes made in ETABS MATE.
To do this, after applying the necessary changes, use the Save Text File for ETABS 9 option from
the File menu to save the grid line information in a format compatible with the ETABS 9 text
file. You may also use the Save Text File for ETABS 16, 20, ... option from the File menu to save

the grid line information in a format compatible with ETABS 16 and later text files, as shown in
the below:

$ GRIDS
GRIDSYSTEM "G1" TYPE "CARTESIAN" BUBBLESIZE 125
GRID "G1" LABEL "A" DIR "X" COORD 0 VISIBLE "Yes" BUBBLELOC "End"
GRID "G1" LABEL "B" DIR "X" COORD 300 VISIBLE "Yes" BUBBLELOC "End"
GRID "G1" LABEL "C" DIR "X" COORD 700 VISIBLE "Yes" BUBBLELOC "End"
GRID "G1" LABEL "D" DIR "X" COORD 1080 VISIBLE "Yes" BUBBLELOC "End"
GRID "G1" LABEL "E" DIR "X" COORD 1550 VISIBLE "Yes" BUBBLELOC "End

At the bottom of this interface, pressing the Apply Changes and Close button saves and applies
the modifications made. The Roll Back Changes button allows you to discard the changes and
revert to the initial settings.
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Story Details Configuration

E] Define Menu > Stories Details of Project ( )

The story information interface allows you to view the details of the project stories defined in
the structural model and, if necessary, edit them. As shown in the image below, the editable
information includes the story height and the base elevation of the structure.

E Stories Data
File Edit

Edit Stories Data of Project

Stories Data of Project

Mo, Height (cm) Elevation Group Define Group of the Similar Stories
1 HELIPAD 365 9960

5 RF 2t 55 - Select Stories to Make Group

3 5T29 360 9170 G29 W SelectUpStory (SR =A
4 ST28 360 8310 G238 Erom | é
5 ST27 360 8450 | Gar | .

5 ST26 360 8090 G26 e

7 ST25 350 7730 G25

3 5T24 360 7370 G24 G2 Make Group

3 ST23 360 7w e

10 ST22 360 6650 G22 Reset All Stories Group

11 5721 350 6290 G21

12 5T20 350 5930 -

13 5T19 360 5570 G19

13 =713 80 =210 = Save Stories Data Text for ETABS 9
15 ST17 360 4350 H

15 ST1E 350 2490 G156 - | Save Stories Data Text for ETABS 16,...

Mote: ou can click on the lower story and then shift+click on the higher story respectively to define the group of similar stories.

Apply Changes and Close | Roll Back Changes Cancel

Please note that editing the story information will also be reflected in the structural drawings.
Therefore, if modifications are made, the original model in the ETABS software must be corrected
accordingly. As shown in the image above, this interface also includes tools for saving a text file
compatible with the ETABS software and for grouping similar stories, which will be described in
the following section.
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Similar Story Groups Definition

Defining similar story groups allows you to perform the element selection process across similar
stories much more conveniently and quickly. To do this, in the project information interface, within
the Select Group of the Similar Stories section, first select the lowest story of the group from the
From dropdown list, or click on the name of the lowest story in the story list. Then, select the
highest story of the group from the To dropdown list, or Shift+click on the name of the highest
story in the story list to define the range of similar stories. Next, press the Make Group button to
define the similar story group, as shown in the image below.

For ease of identification, the software names each group as G1, G2, G3, ... and also displays
each group with a distinct color.

B Stories Data
File Edit

Edit Stories Data of Project

Stories Data of Project

Mo, Height (cm)  Elevation Group Define Group of the Similar Stories
1 HELIPAD Job 99a0

5 = a7t 3595 Select Stories to Make Group

3 5729 360 9170 o . 7
N I 5
5 ST27 3ol 3450 -

g 5T75 360 2000 ce Caption: 5T27 to 5T29

7 ST25 360 7730 GE

8 ST24 360 7370 G6 GO Mike Group

9 5T23 3ol J010 G5

10 sT22 350 6650 &5 Reset All Stories Group

11 aT21 360 5290 Ga

12 5T20 360 5930 G4

13 5719 3ol 5570 G4

19 T8 0 =210 G4 Save Stories Data Text for ETAES 9
15 ST17 300 4350

15 5T16 360 2450 l Save Stories Data Text for ETABS 16,...

Mote: %ou can click on the lower story and then shift+click on the higher story respectively to define the group of similar stories.

Apply Changes and Close | Roll Back Changes Cancel
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Design Parameters Configuration

The parameters governing the reinforcement detailing of structural elements are set by default
to the most optimal and conventional configurations. However, users can easily configure these
parameters according to their preferences to fully customize the calculation methodology. If
necessary, to configure the reinforcement design of various structural elements, you should use the
options available in the Design menu.

‘& ETABS MATE - Concrete Structure Assistants

File Export View Define Select Assign Design Reports Display Option Extra T
E M: EMSample19, D: Desig Design Total Reinforcing Details F2
O W '3{'; '3'5:3 DEH Calculate Only Beam Additional Rebar Shift+Ctrl+F2 @
Recalculate Beam Profile Type Shift+F2
OBIECT DISPLAY e
@ Display Beam Objects Recalculate Colurmn Type Ctrl+F2
g g::g::: EELUETI?:.ETEEE ' Beam Reinforcing Design Configuration Fé
@ Display Floor Direction Column Reinforcing Design Configuration Ctrl+F&
Display Grid Li
3 D:zEI:: .-!-.;Iis E:EEI::IE Shear Wall Reinforcing Design Cenfiguration Shift+F& -
@ Display Beam Diagrams ] . Bl
® Display Additional Rebar Differental Angle Between Countinus Beam
| 70 m

As shown in the image below, the lower section of this menu pertains to the settings and
configuration of parameters for the reinforcement detailing of various structural elements. These
are briefly introduced here.

E] Beam Reinforcing Design Configuration ( )

Configuring the design parameters governing the reinforcement detailing of beam elements.

E] Column Reinforcing Design Configuration ( + )

Configuring the design parameters governing the reinforcement detailing of column elements.

E] Shear Wall Reinforcing Design Configuration ( + )

Configuring the design parameters governing the reinforcement detailing of shear wall elements.

E] Differential Angle Between Continues Beam
Settings for the conditions under which beams aligned consecutively are considered continuous.

All of these sections will be described in full detail in the following.
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Beam Detailing Configuration

Here, the configuration of the software's design parameters for the reinforcement detailing of
beams is explained. All of these parameters are set by default to the most optimal configuration.
However, users can easily adjust these parameters according to their preferences to fully customize
the software's design methodology. To access this user interface, proceed as follows using the
Design menu. These parameters are described in the following section.

E] Design Menu > Beam Reinforcing Design Configuration (|i&N )

ETABS MATE - Beamn Reinforcement Detail Design Configuration

Configuration Settings

Cl
Beam Reinforcing Design Configuration o=e

Beam Additional Rebar Length Calculation Method

I {*} Parametric According to Beam Lenght {7} Exact According to Beam Steel Diagrams

BxLn1 ’41«—‘ B xLn2 W

I \—L-

Cxlnl— ] —Duln2 ———
Lnl Lnz

Axlnl

Beam Additional Rebar Reinforcement Details Design Parameters

Select the Allowable Rebars A= 0.33 B=|0.33 C=|0.875 D=|0.75 H=12 xdb
Ties Space Limits in Beam Transverse Reinfordng: Min=| & an| Max=|20 com
[ Rebar d10 As=0.79 Cm: [ allow Software to Increase the Mumber of Legs in the Beam Ties Detils Calculation
[ rebar d12  As=1.13 Cm? Ignore Value for Reinfordng Design of the Beam Additional Rebars | 0 amz
] rebar d14 As=1.54 Cm? Rounding Step for Beam Additional Reinforcing Design Calculations 10 cm
Rebar di5  As=2.01 Cm? Standard Medular Length of Rebar Used in Reinforcement Detailing | 1200
Join Beam Additional Rebars, if Gap Between Them is Less than 1 .
[#] Rrebar d18  As=2.54 Cm?
=oar S m Consider One Add. Rebar Details, if Beam Length is Less than 100
Rebar d20 As=3.14 Cm? Consider {As Top) / 3 for (As Bot) in Beam Ends, if More than | 1 cm 2
Rebar d22 As=3.80 Cm? L Structure Type lIE} Intermediate Moment Frame {3 Spedal Moment Frame
Rebar d25 As=4.91 Cm?2 Consider Torsional Steel Areas in Beam Reinforcement Details Design Procedures
[] Rebar d28  As=6.15 Cm? Distribute Type (O Inverse Flewural | ® Uniform {_) ETABS Design
[] Rebar d32  As=8.04 Cm? IJse Torsion Section Properties in Beams that Reguire Torsional Reinfocements
Percentage of Minimum Torsional Steel for Face Rebar in Torsion Section | 60 2¢
Rebar Matching Iterations | 10 Beam Ties Details Calculation Method (O Method 1 | (%) Method 2
Apply Changes and Close Window Load Software Default Configuration Cancel |
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Beam Additional Rebar Length Calculation Methods

This option allows you to specify the method for calculating the length of additional rebars in
beams. Two different methods have been coded for this purpose, which are described below:

1. Parametric According to Beam Length

Beam Additional Rebar Length Calculation Method

I {*) Parametric According to Beam Lenght {7} Exact According to Beam Steel Diagrams
Axlnl BxLnl ’—’L—‘ B xLnZ W
HIH \_[__
Cxlnl—— DxLln2 ]
Lnl LnZ

In this method, as shown in the image above, the calculation of additional rebar lengths is
performed based on fixed parameters, expressed as coefficients of the beam length, along with
the relevant code provisions. This method is based on an approximate approach using a set of
constant coefficients, resulting in more conservative lengths. The configuration of the
coefficients used in this method is explained in detail in the following sections.

2. Exact According to Beam Steel Diagrams

Beam Additional Rebar Length Calculation Method

{_) Parametric According to Beam Lenght I {*} Exact According to Beam Steel Diagrams
HIH —_— —_— — = ,_\_L_
=ly =Ld Max(12db, D) Max({12db, D)
ﬂ — fa—y
| ...... | = T T 1T T T 117177 \_/b_l_
|~ 1
|

In this method, the lengths of additional rebars are calculated precisely and automatically by the
software, based on determining the theoretical and practical cutoff points of the rebars using the
steel diagrams, in conjunction with the relevant code provisions. This method yields more
economical additional rebar lengths. The calculation procedure and the related provisions are

described in detail in the following sections.
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In the Exact According to Beam Steel Diagrams method, the lengths of additional rebars are
calculated precisely based on the actual requirements of the beam by determining the theoretical
cutoff point and subsequently the practical cutoff point using the steel diagrams, in accordance
with the provisions illustrated in the image below.

In this method, the flexural additional reinforcement area diagram is first obtained by subtracting
the continuous reinforcement area from the flexural reinforcement area diagram. The longitudinal
torsional reinforcement, after deducting the area of the side face rebars defined in the section, is
then distributed over the flexural additional reinforcement diagram values to obtain the total
additional reinforcement diagram. Using this diagram, the theoretical cutoff point of the rebar is
calculated by the software through interpolation between the diagram data. Subsequently, by
extending the length from the theoretical cutoff point by the maximum of (beam depth d and 12d),
the practical cutoff point, and consequently the additional rebar length, is automatically calculated
by the software. In the next step, the software verifies that the calculated additional rebar length
exceeds the required straight development length from the column face for the end additional
rebars of the beam, or twice the development length for the mid-span additional rebars, thereby
determining the precise length of the additional rebars.

.C
xé
Moment |

strength |
of bars a:

Points of inflection (P.I.)’

,~— Face of support

~Moment
| strength
| |of bars b

a4

I
|
|
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\—Moment curve

<2 (d. 120, or £,/16)

l
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Development of flexural reinforcement in a typical continuous beam.
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Permissible Rebar Sizes for Additional Reinforcement
Bl Beam Additional Rebar

Beam Additional Rebar . . . . . .
In this section, you can specify which rebar sizes the software is

permitted to use for calculating the additional reinforcement. In

[ Rebar di0  As=0.79 Cm2 many projects, to avoid an excessive variety of additional rebars,

[ Rebard12 As=1.13 Cm? engineers prefer that only specific sizes be used for the additional
[] Rebar di4  As=1.54 Cm2 reinforcement. To this end, you can select, from this list, the rebar
Rebar di6  As=2.01 Cm? sizes that the software is allowed to use in the beam additional

Rebar dif  As=2.54 Cm? reinforcement design process.

Rebar d20 As=3.14 Cm? A Rebar Matching Iteration parameter is also available here, which
Rebar d22 As=3.80 Cm? is used in the intelligent process of matching additional rebars on
Rebar d25 As=4.91 Cm? either side of a column or additional rebars that intersect one

[ rebar d28  As=6.15 Cm? another. By default, this parameter is set to 10, which is suitable for
[J Rebar d32 As=8.04 Cm2 structures with a maximum of 30 spans. However, for very large

structures with more than 30 spans, this parameter should be

e ] 10 increased to achieve the desired result.

General Settings for Beam Additional Reinforcement and Ties
M A, B, C, D and H Parameters

A=0.25 B=|0.33 c=0875 | p=|0.75 H= 12 xdb
Axlni BxLn1 IEL_“ B xLn2 M’L—I—
H[[H \L
[ CxLni A Dxlnl —
Lni Ln2

If you have selected the Parametric According to Beam Length method for calculating the
additional rebar lengths, you can easily configure the parameters related to the coefficients for
calculating additional rebar lengths, namely A, B, C, and D, as identified in the image, in this
section. All of these parameters are set by default based on AClI recommendations. The H
parameter represents the hook length coefficient for rebars anchored with a 90°bend.

M Specify Limits of the Ties Space for the Beams

Spedfy Limits of the Ties Space for the Beams: Min=| & am | Max= | 20

In this section, you can specify the permissible limits for the minimum and maximum tie spacing
in beams. For instance, the minimum permissible tie spacing is set to 6 cm, meaning this is the
extent to which the software can reduce the tie spacing. If, even after reducing the spacing to this
limit, the required transverse reinforcement quantity cannot be provided, the software will be
compelled to increase the tie diameter to satisfy the required transverse reinforcement quantity.
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H Allow Software to Increase the Number of Legs in the Beam Ties Details Calculation

By activating this option, you allow the software to increase the number of crossties in the beam
section as much as necessary, to satisfy the required transverse reinforcement of the beam.
[ Allow Software to Increase the Mumber of Legs in the Beam Ties Detils Calculation

When this option is enabled, the software's procedure for providing the transverse reinforcement
calculated by ETABS is as follows: first, it reduces the tie spacing, then increases the number of
crossties, and finally, if the required reinforcement is still not satisfied, increases the tie diameter.

M Ignore Value for Reinforcing Design of the Beam Additional Rebars

In some cases, the area of the additional rebars is slightly less than the reinforcement quantity
calculated by ETABS (e.g., 0.1 cm?). In such situations, some engineers prefer to ignore these small
deficiencies to avoid increasing the number or diameter of the additional rebars. This parameter
allows you to specify this tolerance.

Ignor Value for Reinforcing Design of the Beam Additional Rebars i o2

The software default for this parameter is zero, meaning the additional reinforcement area must
not be less than the calculated reinforcement area. For example, a value of 0.1 means a maximum
tolerance of 0.1 cm?.

B Rounding Step for Beam Additional Reinforcing Design Calculations

This parameter allows you to specify the rounding increment for rebar lengths. By default, this
parameter is set to 10 cm, meaning the lengths reported by the software will always be multiples
of 10.

Rounding Step for Beam Additional Reinforcing Design Calculations 10

Note that, for conservatism, length rounding is always performed upward. For example, lengths of
102 cm and 107 cm will both be rounded to 110 cm. However, the software incorporates intelligent
algorithms that prevent the rounding process in situations where rounding the rebar length would
cause the rebar to protrude from the corresponding element, or where overlapping of rebars is not
feasible, ensuring the actual rebar length is reported.

M Standard Modular Length of Rebar Used in Reinforcement Detailing

This parameter allows you to specify the standard modular length of rebar bars. By default, this
parameter is set to 1200 cm.
Standard Modular Length of Rebar Used in Reinforcement Detaiing | 1200 om

Given that the standard rebar length may vary across different manufacturers or countries, the software
provides the capability for the user to configure the modular length of the continuous beam rebars.
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H Join Beam additional Rebars, if Gap Between Them is Less than ...

In this section, you can specify the conditions for joining additional rebars when their length is
relatively large compared to the beam length. The default value for this parameteris 1 cm.

Join Beam Additional Rebars, if Gap Between Them is Less than 1

For example, if the gap between the start and end additional rebars in a beam is less than 1 cm,
the software, for ease of reinforcement placement, joins them together and considers the
additional rebar as continuous.

H Consider One Add. Rebar Details, If Beam Length is Less than ...

In this section, you can specify the conditions for joining additional rebars when the beam length
is short. The default value for this parameter is 100 cm. This means that if a beam length is less
than 100 cm, for instance in the case of cantilever beams, the software considers only one set of

reinforcement details for the entire beam.
Consider One Add, Rebar Details, If Beam Length is Less than 100

If this option is disabled, the software will perform the reinforcement detailing based on the
calculation results without considering reinforcement congestion.

M Consider (As TOP) / 3 for (As Bot) in Beam Ends, if More than ...

In this section, you can require the software, in accordance with code provisions to prevent the
formation of a plastic hinge, to place 1/3 (or 1/2 for special ductility) of the required top
reinforcement at the supports as bottom reinforcement. This option is enabled by default, and
the software automatically compares the bottom and top reinforcement quantities for each
beam. If the bottom reinforcement quantity is less than one-third (or one-half) of the top
reinforcement, the software will consider one-third (or one-half) of the top reinforcement as the
bottom reinforcement at the supports. If you do not wish to apply this requirement, you may

disable this option.
Consider (As Top) /3 for (As Bot) in Beam Ends, if More than 1

L Structure Type IE} Intermediate Moment Frame = () Spedal Moment Frame
Furthermore, since the earthquake resistance type of the structure is important in how this
parameter is applied, as shown in the images, you can also set the Structure Type to Intermediate
or Special in this section.
Additionally, in this section, you can define the threshold for applying this quantity to the bottom
of the beam. By default, this value is set to 1 cm?, meaning that if the quantity of reinforcement
transferred from the top to the bottom of the beam exceeds 1 cm?, this quantity will be used in
the beam reinforcement detailing; otherwise, it will not be incorporated into the detailing. If you
wish to disregard this threshold and strictly follow the code, set this value to zero cm?.
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Torsional Reinforcement Settings

M Consider Torsional Steel Area in Beam Reinforcing Design Procedures

In this section, you can specify whether the longitudinal and transverse reinforcement due to
torsion, calculated by ETABS, should be applied in the additional rebar calculation and beam tie
design processes.

Consider Torsional Steel Areas in Beam Reinforcement Details Design Procedures

I— Distribute Type {3 Inverse Flexural | & Uniform {_) ETABS Design

When this option is enabled, you can use three different methods in the Distribute Type section for
distributing the longitudinal torsional reinforcement between the top and bottom flexural
reinforcement of the beam, which are described below:

1) Inverse Flexural

In this method, the excess longitudinal torsional reinforcement (total longitudinal torsional
reinforcement minus the reinforcement provided in the beam side faces) is distributed between the
top and bottom additional reinforcement in inverse proportion to the flexural reinforcement
accumulation at the top and bottom of the beam. For example, if the flexural reinforcement at the
top of the beam is greater than at the bottom, a larger share of the torsional reinforcement will be
allocated to the bottom of the beam. This distribution method results in a more uniform distribution
of the total required flexural and torsional reinforcement area across the entire section.

2) Uniform

In this method, the excess longitudinal torsional reinforcement is added equally to the additional
flexural reinforcement at the top and bottom of the beam section. Note that the excess
longitudinal torsional reinforcement is obtained by subtracting the area of the side face rebars (if
defined in the beam section) from the longitudinal torsional reinforcement. Therefore, by defining
side face rebars in the section for beams subjected to torsion, a uniform distribution of torsional
reinforcement across all faces of the beam can be achieved. This option is enabled by default.

3) ETABS Design

In ETABS version 20.3 and later, a new report titled Total Longitudinal Reinforcing has been added
to the Design Output section. In this report, ETABS provides the maximum combined longitudinal
reinforcement due to flexure and torsion for the beams across all design load combinations. In
some cases, these values are less than the sum of the maximum longitudinal flexural reinforcement
and the maximum longitudinal torsional reinforcement.

If ETABS version 20.3 or later is used for modeling, this option becomes available and can be used
for calculating the additional reinforcement. In this mode, the additional reinforcement is
calculated directly based on the aforementioned report, which ETABS provides for the total
longitudinal reinforcement, representing the combined longitudinal reinforcement due to flexure
and torsion in the beams.
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M Use Torsion Section Properties for Beam that Require Torsion Reinforcement

This option allows you to enable or disable the use of the torsional version of the section for detailing.

IJze Torsion Section Properties in Beams that Reguire Torsional Reinfocements
Percentage of Minimum Torsional Steel for Face Rebar in Torsion Section | 60

As explained in the beam section definition section, the software automatically defines General and
Torsion versions for all beam sections. When this option is enabled, the program's procedure for
beam detailing is as follows: if the beam does not require torsional reinforcement, the software uses
the properties defined in the General version of the section for beam detailing. If the beam requires
torsional reinforcement, it uses the properties defined in the Torsion version of the section.

By disabling this parameter, however, the software will no longer use the Torsion version of the
sections and will employ the details defined in the General version for the detailing of all project
beams, regardless of whether they require torsional reinforcement

B Percentage of Minimum Torsional Steel for Face Rebar in Torsion Section

The side face rebars automatically considered by the software for the torsional version of beam
sections are calculated as a percentage of the minimum torsional reinforcement of the section. When
the above option for using the torsional version of sections is enabled, this parameter also becomes
active, allowing you to specify what percentage of the minimum torsional reinforcement of the
section should be considered as side face rebars in the beam section.

Note that increasing the value of this parameter causes the software to consider a greater amount
of side face rebars by default for beam sections. This results in a larger portion of the torsional
reinforcement being accommodated in the beam's side faces, thereby requiring a smaller quantity
for the additional top and bottom rebars. This can lead to better detailing and a reduction in the joint
shear ratio. On the other hand, since it is preferable for torsional reinforcement to be distributed
uniformly across all four faces of the section, this parameter cannot be set to an excessively large
value. Therefore, considering the project characteristics, the user should determine the optimal value
for this parameter to achieve an efficient design.

B Beam Ties Details Calculation Method

Two different methods, designated as Method 1 and Method 2, have been coded in the software
for calculating beam transverse reinforcement details. These are shown in the below.

L Beam Ties Details Calaulation Method () Method 1 | & Method 2

This option allows you to select one of these methods for calculating the transverse reinforcement
details of beams based on your engineering judgment, which are described below.
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In a section subjected to the combined effects of shear force and torsional moment, as shown in
the figure below, only the peripheral legs of the closed tie are capable of resisting the torsional
moment, and the contribution of the internal legs can be neglected in the torsional transverse

reinforcement calculations. However, for shear force resistance, all legs are capable of carrying
the shear force.

K:K(/@—K

T
A Y e B
S = B S

T
Accordingly, two different methods have been provided for calculating the ties, which are
described below:

L Beam Ties Details Calaulation Method () Method 1 | & Method 2

1) Method 1:

In the first method, the transverse reinforcement calculation for beams subjected to the
combined effects of torsional moment and shear force is performed based on the maximum
value obtained from the following relationships:

: : : . A A
Total legs of transverse reinforcement, including crossties > =% 4+ 2 Zt
S S

: : : A
Total legs of closed transverse reinforcement, excluding crossties > 2 =t
S

2) Method 2:

In the second method, assuming the diameter of the closed tie and the crossties to be identical,
the following formula is used to calculate the transverse reinforcement details of sections
subjected to the combined effects of torsional moment and shear force:

A _14y A
s ns S

Where, in these relationships: Av is the transverse reinforcement due to shear, At is the transverse
reinforcement due to torsion, Ab is the area of one tie leg, s is the spacing between ties, n is the
total number of legs, including the legs of the closed tie and the crossties.
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The following describes some of the buttons and menus available in this user interface:

Load Software Default Configuration |

This button updates all parameters in this interface to the program's default values.

Apply Changes and Close |

This button saves the changes made in this interface. Afterward, the reinforcement design and
structural detailing must be re-executed for the changes to take effect in the structural detailing.

Also through the Configuration Setting menu at the top of this interface, you can save or restore
the settings configured here. The items available in this menu are described below:

[Z) configuration Setting > Save as User Default Configuration

If you wish to save the settings configured in this interface as the program's default settings, use
the Configuration Setting menu and the Save as User Default Configuration option. Note that once
these settings are saved as the default configuration, the software will automatically load them in
subsequent sessions and use these user-saved settings instead of its original defaults.

E] Configuration Setting > Delete User Default Configuration

If you wish to delete the user default settings so that the software launches with its original default
settings in subsequent sessions, use the Configuration Setting menu and the Delete User Default
Configuration option to remove the customized settings, allowing the software to start with its

factory default configuration.

E] Configuration Setting > Load Software Default Configuration

If you wish to reload the software's default settings, use the Configuration Setting menu and the
Load Software Default Configuration option to restore the program's default settings.
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Column Detailing Configuration

The following describes the configuration of the software's design parameters for the
reinforcement detailing of columns. All of these parameters are set by default to the most optimal
configuration. However, users can easily adjust these parameters according to their preferences to
fully customize the software's design methodology. To access this user interface, proceed as
follows using the Design menu. These parameters are described in the following section.

E] Design Menu > Column Reinforcing Design Configuration ( + )

E Column Reinforcement Detail Design Configuration

Configuration Settings

IEI Column Reinforcing Design

General Configuration of Column Detailing

Do Mot Consider Piered Columns in the Column Detailing and Labeling Procedures
Method of Calculating the Equivalent Height of Beams Connected to the Column Joints
{*) Consider the Minimum Height of Connected Beams as Equivalent Beam Height
{7} Consider Constant Beam Height for All Columns Joints Equal to 35 cm

Rounding Step for the Column Reinforcement Design Caloulations 5
Rounding Step for Lo Height Text inserting at the Ends Part of Calumn | 5
Column Dimension Multiplier for Calculate the Lo Height of Columns 1

Minimum Considerable Value for Calculate the Lo Height of Columns 45
Consider One Tie Detail for all Column Height if Middle Part is Less than | &0

Transverse Reinforcements Design Configuration

[ calculate Column Transverse Reinforcement Details in Case of Spedal Moment Frame
] Force Software to Insert the Crossties Over All the Longitudinal Rebars in All Columns
Minimum Diameter of the Rebar for Design Transverse Reinforcement | & 10

Strateqy of Configuration of Closed Ties and Crossties to Provide Transverse Steel
allow Software to Increaze Mumber of Crossties in Section if Meceszary  [[]1]
Allow Software to Use Double Closed Tie in Column Sections if Mecessary

Only Use Double Closed Tie if Tie Diameter is Equal or More than | & 10

|se Equal Crossties Mumber for Dir, 2 and Dir. 3 of Column in Square Uniform Sections
Minimum Acceptable Space Between the Transverse Reinforcements 7
Distance Step for Design Ties Spadng in Intermediate Moment Frame 5

Distance Step for Design Ties Spacing in Spedal Moment Frame 1
Pitch Step for Design Spiral Pitch in Circular Caolurmn with Spiral Ties 0.5
Apply Changes and Close L Cose
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General Column Detailing Settings

B Don’t Consider Piered Column in the Column Type Design Procedures

Columns located at the ends of shear walls are considered part of the shear walls, and it is
preferable that they not be included in the structural column classification process. The software
provides the capability for the user to specify, via this parameter, whether or not end columns of
shear walls should be included in the column classification.

Dont Consider Piered Columns in the Column Type Design Procedures

When this option is selected, the software will disregard Piered Columns in the column
classification, and consequently, no label will be assigned to them in the column layout plan of the
structural drawings. However, when this option is not selected, the software will classify the
columns regardless of whether they are piered, and these columns will accordingly be labeled in
the structural column layout plan. Note that if this parameter is not selected and the piered
columns are classified, the software will account for the weight of these columns twice in the
material quantity takeoff and rebar schedules: once in the column material calculation and once in
the shear wall material calculation.

Bl Method of Caculating the Equivalent Height of Beams Connected to the Column Joints

Since the parameter lo, i.e., the length of the critical region of the column, must be calculated based
on the clear height of the column, the equivalent height of the beams framing into the columns
must first be calculated for each column type to determine the column clear height. For this
purpose, as shown in the image below, two different methods are provided, either of which may
be used at your discretion. These are described below.

Method of Calculating the Equivalent Height of Beams Connected to the Column Joints
{*) Consider the Minimum Height of Connected Beams as Equivalent Beam Height

{_) Consider Constant Beam Height for All Columns Joints Equal to 35

1) Consider the Minimum Height of Connected Beams as Equivalent Beam Height

In this mode, the software first gathers the data of all beams connected to the ends of the columns
belonging to a given column type at each story, and then considers the minimum height of these
beams as the equivalent beam height at that story. Since this method yields a larger clear height,
it can calculate the length of the critical region more conservatively and more closely aligned with
the actual project conditions.

2) Consider Constant Beam Height for All Columns Joints Equal to ...

This option allows you to specify a constant value for the beam height. In this mode, the software
applies this constant value as the equivalent beam height across all stories and for all column types.
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B Rounding Step for the Column Reinforcement Design Calculations

This parameter allows you to specify the rounding increment for rebar lengths. By default, this
parameter is set to 5 cm, meaning the lengths reported by the software will always be multiples of 5.

Rounding Step for the Column Reinforcement Design Calculations 5

Note that, for conservatism, length rounding is always performed upward. However, the software
incorporates intelligent algorithms that prevent the rounding process in situations where rounding
the rebar length would cause the rebar to protrude from the corresponding element, or where
overlapping of rebars is not feasible, ensuring the actual rebar length is reported.

B Rounding Step for Lo Height Text inserting at the Ends Part of Column

This parameter allows you to specify the rounding increment for lo, which is the length of the
critical region of the column.
Rounding Step for Lo Height Text inserting at the Ends Part of Column | 5

By default, this parameter is set to 5 cm, meaning the lengths reported by the software will always
be multiples of 5. Note that, for conservatism, length rounding is always performed upward.

M Column Dimension Multiplier for Calculate the Lo Height of Columns

This option allows you to apply a multiplier for calculating the |o length of columns. Since |o must

not be less than the largest column dimension, you can also define the minimum |o based on a
multiplier of the column dimension. By default, and in accordance with the code, this parameter is
setto 1.

Column Dimension Multiplier for Caloculate the Lo Height of Columns 1

In other words, this parameter will be multiplied by the lo length that the software calculates based
on the code.

B Minimum Considerable Value for Calculate the Lo Height of Columns

This option allows you to define a minimum value for the lo parameter, which is the height of the critical
region of the column. By default, and in accordance with the code, this parameter is set to 45 cm.
Minimum Considerable Value for Calculate the Lo Height of Columns 45

Using this parameter, you can ensure that the length of the critical region of the column is never
considered less than the value defined here.
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M Consider One Tie Detail for all Column Height if Middle Part is Less than ...

Typically, column ties are detailed differently for the end critical regions and the middle region.
However, if the column height is short or the column dimensions are large, the end critical regions
may become large, resulting in a very short middle region. In this case, only a few ties are placed in
the middle region, which can cause the detail text annotations to overlap. Under these conditions,
many engineers prefer that the entire column be tied uniformly. For this purpose, a parameter has
been included in the design settings, allowing the user to specify that if the height of the middle
region of the column falls below this parameter, the entire column height will be tied uniformly
based on the details calculated for the critical region of the column.

Consider One Tie Detail for all Column Height if Middle Part is Less than | 30

As shown in the image below, this parameter can be defined through the column detailing
configuration interface. By default, this parameter is set to 80 cm.

Column Transverse Reinforcement Calculation Settings

M Calculate Column Transverse Reinforcement Details in Case of Special Moment Frame

When this option is enabled, the column tie details are calculated for special ductility. Otherwise,
they are calculated for intermediate ductility. After changing this option, pressing the Apply
Changes button recalculates the tie details for all column sections based on the selected ductility
condition.

[ calculate Column Transverse Reinforcement Details in Case of Spedial Moment Frame

Note that changing this parameter causes the tie details of all column sections to be recalculated,
and consequently, all user-defined modifications to the column section tie details will be reset to
the program's default settings.

B Force Software to Insert the Crossties Over All the Longitudinal Rebars in All Columns

By default, the software restrains alternate longitudinal column rebars with crossties. However,
when this option is selected, the software will provide crossties for all longitudinal column rebars.
[ Force Software to Insert the Crossties Over All the Longitudinal Rebars in All Columns

This option is disabled by default, allowing the software to calculate the most optimal configuration
for the section transverse reinforcement based on the configured settings.
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Bl Minimum Diameter of the Rebar for Design Transverse Reinforcement

This option allows you to specify the minimum diameter for calculating the column transverse
reinforcement. By default, and in accordance with the code, this parameter is set to 10 mm.

Minimum Diameter of the Rebar for Design Transverse Reinforcement | & 10

If you wish to change the minimum diameter of all ties, this parameter allows you to easily modify
the minimum tie and crosstie diameter for all sections, without the need to edit each section
individually. Upon changing this parameter, the software automatically recalculates the transverse
reinforcement details of the columns for all sections based on the newly defined minimum
diameter.

M Allow Software to Increase Number of Crossties in Section if Necessary

By enabling this option, you allow the software, during the column transverse reinforcement
design process, to increase the number of crossties in each direction as much as possible, if
required, to satisfy the transverse reinforcement demand.

I Allow Software to Increase Number of Crossties in Section if Necessary — [[] 1]

This option is enabled by default, allowing the software, where possible, to satisfy the required
transverse reinforcement quantity by increasing the number of legs before increasing the tie
diameter.

M Allow Software to Increase Number of Crossties in Section if Necessary

By enabling this option, you allow the software to use double closed ties in the column transverse
reinforcement design, if necessary.

v] Allow Software to Use Double Closed Tie in Column Sections if Necessary [
Only Use Double Closed Tie if Tie Diameter is Equal or More than | & 10

This option is enabled by default, allowing the software to use double closed ties where necessary
to avoid increasing the tie diameter.

You can also specify the minimum diameter from which the software is permitted to use double
closed ties. By default, the software is permitted to use double closed ties from a diameter of 10
mm and above.

M Use Equal Crossties Number for Dir.2 and Dir.3 of Column in Square Uniform Sections

By enabling this option, the software applies the same number of crossties in both directions 2 and
3 for square column sections. This option is enabled by default.
IUse Equal Crossties Mumber for Dir. 2 and Dir. 3 of Column in Square Uniform Sections

Enabling this option can be useful for preventing construction errors.
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B Minimum Acceptable Space Between the Transverse Reinforcements

This option allows you to specify the minimum permissible tie spacing. By default, this parameter
issetto7cm.

Minimum Acceptable Space Between the Transverse Reinforcements 7

In other words, by configuring this parameter, you can ensure that in the column detailing, the tie
spacing never falls below your specified value. However, it should be noted that code-specified
minimum values may also govern in this regard.

M Distance Step for Design Ties Spacing in Intermediate Moment Frame

This option allows you to specify the rounding increment for tie spacing in the case of intermediate
ductility. By default, this parameter is set to 5 cm.

Distance Step for Design Ties Spacdng in Intermediate Moment Frame 5

Note that, for conservatism, spacing rounding is always performed downward, and code-specified
minimum values also govern in this regard.

M Distance Step for Design Ties Spacing in Intermediate Moment Frame
This option allows you to specify the rounding increment for tie spacing in the case of special
ductility. By default, this parameter is set to 1 cm.

Distance Step for Design Ties Spacing in Special Moment Frame 1
Note that, for conservatism, spacing rounding is always performed downward, and code-specified
minimum values also govern in this regard.

M Pitch Step for Design Spiral Pitch in Circular Column with Spiral Ties

This option allows you to specify the rounding increment for the spacing in spiral ties. By default,
this parameter is set to 0.5 cm.

Pitch Step for Design Spiral Pitch in Circular Column with Spiral Ties 0.5

Note that, for conservatism, spacing rounding is always performed downward, and code-specified
minimum values also govern in this regard.

The following describes some of the buttons and menus available in this user interface:

Apply Changes and Close

This button saves the changes made in this interface. Afterward, the reinforcement design and
structural detailing must be re-executed for the changes to take effect in the structural detailing.
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Saving the Column Detailing Configuration Settings

At the top of the column design configuration interface, there is a Configuration Settings menu
through which you can save or restore your customized settings, delete the saved settings, or restore
the program's default settings. The items available in this menu are described below:

E] Configuration Setting > Save as User Default Configuration

This option allows you to save the settings configured in this interface as the program's default
settings. Note that once these settings are saved as the default configuration, the software will
automatically load them in subsequent sessions and use these user-saved settings instead of its
original defaults.

E] Configuration Setting > Load User Default Configuration

If you wish to reload all user-saved settings and configurations, you can use this option.

E] Configuration Setting > Delete User Default Configuration

This option allows you to delete the user default settings so that the software launches with its
original default settings in subsequent sessions.

E] Configuration Setting > Load Software Default Configuration

This option allows you to restore the software's default settings.
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Shear Wall Detailing Configuration

All design parameters for shear wall detailing are set by default to the most optimal
configuration. However, this user interface allows you to edit and customize these parameters
according to your preferences. To access this user interface, proceed as follows using the Design
menu. These parameters are described in the following section.

E] Design Menu > Shear Wall Reinforcing Design Configuration ( + )

B Shear Wall Reinforcing Design Configuration

Configuration Settings
Wall Reinforcing Design

Wall Main Rebars Design Configuration

Select Horizontal Rebar Size Minimum Space of Horizontal Rebars | 10 cm

Rebar d10 As=0.73 Cm? Maximum Space of Horizontal Rebars | 30 amn
Rebar d12 As=1.13 Cm?

TR Interval Distance of Horizontal Rebars | 5 am
Rebar d16 As=2.01 Cm? Valid Space Between Horizontal Rebars
Rebar d1d As=2.54 Cm? H.Rebar Space= 30 cm

Rebar d20  As=3.14 Cm? H.Rebar Space= 25 cm

Rebar d22 As=3.80 Cm? H.Rebar Space= 20 cm

Rebar d25 As=4.91 Cm? H.Rebar Space= 15cm

[ Rebar d28  As=6.15 Cm? H.Rebar Space= 10 cm

] Rebar d32 As=8.04 Cm?

EHDrizuntaI Bars Position Relative to Vertical Bars in Wall with Spedal Boundary Element

{7} Outside of V.Bars ) Outside of V.Bars + Curve I {*) Inside of V.Bars
Horizontal Bars Position Relative to Vertical Bars in Wall with Qrdinary Boundary Element
{(*) Outside of V.Bars ) Outside of V.Bars + Curve () Inside of V.Bars

Distanse of Horizontal Rebar Hook to Wall End IE} Cover || {C) Fix Lenght 10

Reduce Distance of Vertical Bars with More than 20cm in Boundary Zone to | 15 am
[] Increase by 25 percentin Splice Length for the Vertical Rebars of the Shear Walls
Dont Splice the Vertical Rebars of Shear Walls at the Base Elevation of the Structure

Boundary Zone and Tie Details Configuration
Extend the Hoop Ties in the Boundary Element to the End of the Mearest Segment
Minimum Bar Size for the Hoop and Cross Ties of the Wall Boundary Element | € 10 mm

Minimum Acceptable Distance Between Ties in the Wall Boundary Element 7 om
Length to Width Ratio of the Hoop Ties in the Specdial Boundary Element 2 Lfw
Owerlap Lenght of Hoop Ties in Spedial Boundary Elements of Shear Walls 15 cm
Concrete Compression Strenght Coefident for Spedal Boundary Elements 0,15 fic
Min. Percentage of Steel to Insert Crossties in Qutside of Boundary Element | 1 U

Spedfy Minimum Considerable Limit for Shear Walls Boundary Zone Lenght | 0 om

Apply Changes and Close Close
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Shear Wall Main Rebar Settings

B Select Horizontal Rebar Size

In this section, you can specify which rebar sizes the software is

permitted to use for calculating the horizontal wall reinforcement. In EEEEFSE i??-i‘i Em;
. . . . enar =2=1. m
many projects, to avoid an excessive variety of rebars or to account for Rebar d14 As=1.54 Cm?

. . . . : e Rebar d16  As=2.01 Cm?
cgrtam construction con.5|derat|ons, er\glneers prefer the'1t only specific Mo d1s o054 Cona
sizes be used for the horizontal wall reinforcement. To this end, you can Rebar d20 As=3.14 Cm?

. . . .t . Rebar d22  As=3.80 Cm?
select, from the sizes available in this list, the rebar sizes that the software R

is allowed to use in the horizontal wall reinforcement design process. [] Rebar d28  As=6.15 Cm?
] rebar d32 As=8.04 Cm?

M Valid Space Between Horizontal Rebars

In this section, you can specify the permissible spacings that
the software may use for calculating the horizontal wall i mum space of Horizontal Rebars 30 am
reinforcement, using three parameters as follows. First, interval Distance of Horizontsl Rebars | 5 e
specify the minimum and maximum permissible spacing IR e L
between the horizontal rebars using the Minimum Spacing :EEE:; EE:E: i§$

and Maximum Spacing parameters, as shown in the adjacent |H.Rebar Space= 20 cm

image. Then, define the permissible spacing increment using :EEE:; EE:EEZ iS $

the Interval Distance parameter. Any change to any of these

three parameters will update the list of permissible spacings

between the horizontal rebars, and the software will ultimately use only the values present in this

list for calculating the horizontal reinforcement details of the shear walls.

Minimurn Space of Horizontal Rebars | 10 cm

B Horizontal Bars Position Relative to Vertical Bars in Wall

In this section, you can select the positioning of the horizontal rebars relative to the vertical wall
rebars from three different methods, according to your preference. As shown in the image below,
the capability has also been provided to configure this parameter separately for walls with special
boundary elements and walls with ordinary boundary elements.
B Horizontal Bars Position Relative to Vertical Bars in Wall with Spedal Boundary Element
{7} Outside of V.Bars {7} Outside of V.Bars + Curve I {#) Inside of V.Bars

Bl Horizontal Bars Position Relative to Vertical Bars in Wall with Ordinary Boundary Element

IIE} Outside of V.Bars ) Outside of V.Bars + Curve ) Inside of V.Bars

As shown in the image, for walls with special boundary elements, the Inside of V. Bars parameter
is enabled by default, so that the horizontal rebars are placed on the inside of the vertical rebars,
allowing them to be anchored within the core of the boundary element without bending and with
greater ease of construction. For walls with ordinary boundary elements, the Outside of V. Bars
parameter is enabled by default, so that the horizontal rebars are placed on the outside of the
vertical rebars. Further explanation of these parameters, along with the corresponding images, is
provided in the following sections.
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The three different configurations and their corresponding detailing are described below:

@® Outside of V.Bar:

In this configuration, as shown in the image below, the horizontal rebars are placed on the
outside of the vertical rebars in the wall section.

I
—310@7cm __HR:#12@20¢m

2Tie 70x23+2Crosstie ‘ L=521¢cm

_LACDv'er=3-cm
L. J

80cm

Sma

o

TF
2

@ Outside of V.Bars + Curve:

In this configuration, as shown in the image, the horizontal rebars in the mid-portion of
the wall web are placed on the outside of the vertical rebars in the section. However,
before reaching the boundary element, they are bent inward, past the vertical rebars, to
be anchored within the core of the boundary element.

Bl

—910@7cm
2Tie47x23+2Crosstie

FF
A A I

; X

B0cm

@ Inside of V.Bars:

In this configuration, as shown in the image below, the horizontal rebars are placed on
the inside of the vertical rebars in the wall section.

=y,

—910@7cm
2Tie47x23+2Crosstie

- ‘II‘ II J l‘ >

x |
80cm
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H Distance of Horizontal Rebar Hook to Wall End

In this section, you can select and specify the method for calculating the distance from the end
hook of the horizontal wall rebars to the end of the wall, choosing between two different methods
according to your preference.

Distanse of Horizontal Rebar Hook to Wall End I@ Cover | {2) Fix Lenght 10

As shown in the image below, two different methods are provided for this purpose. In the first
method, the software automatically calculates the distance from the hook to the end of the wall
based on the specified covers. In the second method, the user can specify a constant length for this
purpose. As you are aware, based on ACI 318, this length should be taken as not less than 15 cm.
In the software, this parameter is set to 10 cm by default.

B Reduce Distance of Vertical Bars With More than 20cm in Boundary Zone to ...

By enabling this parameter, if the spacing between the vertical wall rebars exceeds 20 cm, the
software automatically reduces the spacing between the vertical rebars in the boundary zone of
the wall to your specified value.

Reduce Distance of Vertical Bars with More than 20cm in Boundary Zone to | 15 cm

As you are aware, the spacing between compressive rebars should not exceed 20 cm. However, in
the upper stories of the structure, due to reduced forces, spacings greater than 20 cm are typically

considered for the vertical rebars. Using this parameter, you can easily and automatically control
this without making changes in the Section Designer.

M Increase by 25 percent in Splice Length for the Vertical Rebars of the Shear Walls

By enabling this parameter, the splice length of the vertical shear wall rebars is increased by 25
percent.
[] Increase by 25 percent in Splice Length for the Vertical Rebars of the Shear Walls

If this parameter is not enabled, the splice length of the vertical wall rebars is calculated normally.

H Dont Splice the Vertical Rebars of Shear Walls at the Base Elevation of the Structure

This parameter allows you to specify whether the splicing of the vertical wall rebars occurs at the
foundation level or at the first floor level.
Dont Splice the Vertical Rebars of Shear Walls at the Base Elevation of the Structure

As you are aware, since the foundation level is a critical section and splicing of the vertical wall
rebars should not occur at this location, this parameter is enabled by default, ensuring that the first
splice of the vertical rebars takes place at the first floor level of the structure.
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Transverse Reinforcement and Boundary Element Settings

The second section of this interface pertains to the tie and boundary element settings, which are
described below:

H Extend the Hoop Ties in the Boundary Element to the End of the Nearest Segment

When this parameter is enabled, the software connects the boundary element to the adjacent
column by means of a closed tie.

Extend the Hoop Ties in the Boundary Element to the End of the Nearest Segment

With this parameter enabled, if a column exists at the end of the wall, the software uses a closed
tie to connect the wall web boundary element to the end column, such that it encloses at least two
of the wall boundary element rebars and the full dimension of the adjacent column. As shown in
the image below, the boundary element of the wall web and the boundary element of the column
are connected to each other by the yellow closed tie.

‘712@20 @ [

~—210® 7cm —210@7cm _HR:212@20cm
1Tie5bx23+2Tie47x23+1Crosstie L=521cm
" —Cover=3cm
es e | I 4’
£ B ™ N,
l 3
g 7 | A
2 | Pr—— | v — L ‘ >
‘)“ o .9
. 3
| !
40 ol
B80cm N

B Minimum Bar Size for the Hoop and Cross Ties of the Boundary Element

This parameter allows you to specify the minimum bar size for the closed ties or crossties of the wall.
Minimum Bar Size for the Hoop and Cross Ties of the Wall Boundary Element | & 10 mm

This parameter is set to 10 mm by default. Note that this parameter defines the minimum diameter,
and in the calculations performed, the diameter of the hoops or crossties may exceed this value.

Bl Minimum Acceptable Distance Between Ties in the Wall Boundary Element

This parameter allows the user to specify the minimum acceptable vertical spacing between ties in
the shear walls.

Minimum Acceptable Distance Between Ties in the Wall Boundary Element 7 om
This parameter is set to 7 cm by default, meaning the software is not permitted to reduce the tie

spacing below this value. If necessary, the software will satisfy the required shear reinforcement
quantity by increasing the tie diameter.
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Hl Minimum Acceptable Distance Between Ties in the Special Wall Boundary Element
This parameter allows you to specify the maximum length-to-width ratio for the closed hoops in
the special boundary element of the wall.

Length to Width Ratio of the Hoop Ties in the Spedial Boundary Element 2 Lfw

If the wall boundary element is of the special type, the hoops of the boundary element must be
detailed as overlapping chains with a maximum length-to-width ratio of two, in accordance with
ACI 318 provisions. For this reason, this parameter is set to 2 by default. However, you may edit
this parameter based on the specific conditions of your project.

Bl Minimum Acceptable Distance Between Ties in the Special Wall Boundary Element

This parameter allows you to specify the minimum overlap length of the chained closed hoops in
the special boundary element of the wall.

COwverlap Lenght of Hoop Ties in Spedial Boundary Elements of Shear Walls 15 om

If the wall boundary element is of the special type, the hoops of the boundary element must be
detailed as chains with a minimum overlap of 15 cm between the hoops, in accordance with
ACI318 provisions. For this reason, this parameter is set to 15 cm by default. You may edit this
parameter based on the specific conditions of your project.

B Concrete Compression Strength Coefficient for Special Wall Boundary Element

This parameter allows you to specify the concrete compressive strength coefficient that serves as
the basis for the software's determination of whether the boundary element of the shear walls is
special or ordinary.

£

Concrete Compression Strenght Coefident for Spedal Boundary Elements 0,15

Based on ACI 318, the software compares the maximum compressive stress of the wall at each
story with the value 0.15 f'c. If the maximum compressive stress of the wall exceeds 0.15 f'c, the
software automatically designates the boundary element type for that story as special; otherwise,
it designates it as ordinary. For this reason, this parameter is set to 0.15 by default. However, you
may edit this parameter based on the specific conditions of your project.

B Min. Percentage of Steel to Insert Crossties in the Outside of Boundary Element
This parameter allows you to specify the minimum reinforcement percentage for providing
crossties in the mid-portion of the wall web.

Min. Percentage of Steel to Insert Crossties in Qutside of Boundary Element | 1 %

If the quantity of vertical reinforcement in the shear wall exceeds 1%, crossties are required for the
lateral restraint of these rebars. Accordingly, the software automatically calculates the
reinforcement percentage of the vertical web rebars, and if this quantity exceeds 1%, it draws the
crossties of the wall web.
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It should be noted that the software automatically calculates the vertical spacing of the wall web
crossties based on the minimum of: the wall thickness, 16d,, and 48ds. It is worth noting that
restraining all web rebars is not necessary. If the clear distance between a restrained rebar and the
adjacent unrestrained rebar is less than 15 cm, the crossties may be placed alternately, which the
software also controls automatically.

B Min. Percentage of Steel to Insert Crossties in the Outside of Boundary Element

This parameter allows you to specify a minimum boundary element length for all walls.
Spedfy Minimum Considerable Limit for Shear Walls Boundary Zone Lenght | 0 om

If the value of this parameter is set to zero, the software uses the length calculated by ETABS as the
basis for its calculations. However, if a value greater than zero is specified for this parameter, the
software compares the calculated boundary element length with this parameter. If this parameter
is greater than the calculated length, the software uses this parameter value as the boundary
element length; otherwise, the calculated length is used as the basis.

Saving the Shear Wall Detailing Configuration Settings

At the top of the shear wall design configuration interface, there is a Configuration Settings
menu through which you can save or restore your customized settings, delete the saved settings,
or restore the program's default settings.

B Shear Wall Reinforcing Design Configuration

Configuration Settings

Save User Default Configuration Ctrl+5

Load User Default Configuration Ctrl+L

Delete User Default Configuration ontal Rebars | 10 o

Load Software Default Configuration Ctrl+D  fontal Rebars | 30 am
jzontal Rebars | 5 am

Generate Wall Drawing by OLd Version

H.Rebar Space= 30 cm
H.Rebar Space= 25cm

Rebar d18 Az=2.54 Cm2

Wl Behar d20  A=z=3 14 Cm?2

Furthermore, by enabling the Generate Wall Drawings By Old Version option in this menu, the
software performs the calculations and generates the shear wall drawings based on the earlier ACI
318-2008 code.
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Differential Angle Between Continuous Beams

This parameter allows you to specify which beams the software considers as continuous and
which beams it considers as end beams of the frame. This parameter is crucial in the beam
reinforcement detailing process and in the automatic identification of longitudinal profiles of
continuous beams. To configure this parameter, proceed as follows from the Design menu.

E] Design Menu > Differential Angle Between Continues Beam

Executing this command opens the Beam Differential Angle window, as shown below, in which
the definition of the Dif. Angle parameter is graphically illustrated in red.

ETABS MATE - Continucus Beam Detection Cenfiguration

Beam Differential Angle

Continwous Beam Detection

Specify the Maximum Differental Angle Between the Two Beams for
Finding the Continuous Beams.

Dif. Angle Definition:

In other words, if differntial angle between two beam is less than specified
‘Dif. Angle' then software assume that this beams are continus.

Dif. Angle: 30 Degree (Recomended Value: 10 to 40 degree)

Apply and Close Cancel

This parameter is set to a default value of 30 degrees, meaning that if the angle indicated in the
image above is less than 30 degrees, the software considers Beam 2 as continuous with Beam 1,
and these two beams are considered Continuous from the intersection point. However, if the angle
between the two beams indicated in the image above is greater than 30 degrees, the software
considers these beams as Not Continuous from the intersection point.
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Design and Detailing of Structural Elements

After importing the structure into the software and performing the necessary configurations, you

can execute the structural detailing command. To do so, you may use the Design Icon P* in the
main toolbar at the top of the software or press the F2 key on the keyboard.

You may also use the Design menu as follows:

E] Design Menu > Design Total Reinforcing Details (|l )

Executing this command opens the Structure Reinforcing Design window, which displays the
progress of the design process for the various structural elements to the user. As shown in the
image below, this process begins with the classification of the structural columns and the design
of their transverse reinforcement. Subsequently, the reinforcement detailing of the shear walls is
calculated, and finally, the design process for the beam additional reinforcement is performed,
along with the necessary classifications.

The detailing process is executed by the software with high accuracy and speed, such that for a
typical building of five thousand square meters in area, the entire process is completed in less than
half a second.

[M Structure Reinforcing Design x

Design Reinforcing Details ...

Column Reinforcing Design Completed.
Shear Wall Reinforcing Design Completed.

E| Beam Reinforcing Design iz in Progress...
Analyzing of Beam Position Completed.
Beam Rebar Matching... (Try 8)

Structure Reinforcing De=ign &0% Completed.

.

Please Wait ...

Upon completion of the reinforcement design of the structure, all designed details are displayed
by the software within the graphical view.

By changing the display layers through the Layer Display panel, the user can access all of the
designed details and, if necessary, edit the details designed by the software.
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Editing Beam Additional Reinforcement Details

After the design and detailing proccess is complete, the beam additional reinforcement details
are displayed on the structural plan in the Total Beam Rebar Details layer. In addition to viewing
the details within the graphical view, these details can also be edited. To do this, right-click on any
beam in the Total Beam Rebar Details layer, and then the design details of selected beam will
appear, as shown in the image below.

1 B2 /1 B2

%]
I
=1
B
I
ul
-
[
[
I
P
1l
i
)
200
1d1s
200
1d16

%*zh*' il

[W| Reinfocement Dv.-.-tal."}‘lf Bearn B148

General Information of Selected Beam

1d18

Type : B2 Length :675cm Beam Position : End of Multi Span
2 Section : B40X40 5. Offset: 20 am [ start Condition: Mot Continous
Story  : STORY1 E. Offset: 20 cm B End Condition: Continous
Elevation: 386 Cm Met Len. : 635 cm Torsional Long. Steel: 0.000 cm?
3 FREER Beam Reinforcement Details i__
4 - [1— Ad. Torsion Flexural Typical Ad. Steel Ad. Rebar Length Ldh info
g mP 0.000 14.829 9.42 5.405 2d20 | 320K
e (= 0.000 5.062 7.63 0 - P - 36.2N5
MIDDLE TOP ‘ 0.000 3.892 9.47 0 -7 B /A E L
0.000 11.709 7.63 4,075 18 | 62 NJA Ee
= 0.000 16,34 9.42 6.916 2d22 g? NJA H I
0.000 5.062 7.63 o] M/A

TOP Tvplcal Reinforcement FACE Typical from General Section BOT Tvplcal Reinforcement
Bars: 3d20 As=9.42an? MNone Bars: 3d18  As=7.63am?

T Overwrite Changed Details And Close | Overwrite Changed Details |

This user interface displays all the geometric and reinforcement detailing information of the
selected beam. The interface consists of two sections, which are described below:

In the General Information of Beam area, the general beam information is displayed, including
the Beam Angle in plan, the Start and End positions of the beam (indicated in yellow and red), the
Section Type, Section Name, Story Name, Elevation, Total Beam Length, the Start and End
Offsets of the beam (calculated by the software based on the column dimension), the Net Length
of beam (calculated by subtracting the start and end offsets from the total beam length), the Beam's
Position in the frame, the Continuity Status (Continuous or Not Continuous) at the start and end of
the beam in the frame, and the Torsional Reinforcement quantity of the beam.
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In the Beam Reinforcement Details part, the beam reinforcement detailing is displayed and can
be edited:

Beam Reinforcement Details

Ad. Torsion Fleacural Typical Ad. Steel Ad. Rebar Length Ldh info
START TﬂP 0.000 14.829 9.42 5.405 2d20 y 230 32 QK
BOT 0.000 5.062 7.63 i] - y - 36.2 NS
W ToP ‘ 0.000 3.892 9.42 0 - 7 - N/
BOT 0.000 11.709 7.63 4.075 2d13 é’ 520 A

TOP 0.000 16.34 9.42 6.916 dz2 230 MfA

BOT 0.000 5.062 7.63 0 - y - M/A
TOP Typical Reinforcement FACE Typical from General Section BOT Typical Reinforcement
Bars: 3d20  As=9.42 qm? Mone Bars: 3d18  As=7.63cm?

Cwverwrite Changed Details And Close | Cverwrite Changed Details | Close

...................................

m Beam Location: The position of the rebar in the beam.

m Ad. Torsion: The additional longitudinal torsional steel distributed at the top and bottom locations.

Note that the additional longitudinal torsional reinforcement is obtained by subtracting
the side face rebar area from the total longitudinal torsional reinforcement.

m Flexural: The total flexural reinforcement area at the given location
m Typical: The total typical reinforcement area of the beam at the given location
m Ad. Steel: The required additional reinforcement area at the given location

m Ad. Rebar: The additional reinforcement details calculated by the software at the given location
To edit the additional reinforcement details, you can directly type your desired details in this field

using the format "Number d Diameter" such as 2d18, pT——
or click on the pencil icon #* next to the additional  [IEENEEEED Ad Rebar | Length
. . . . . Option 1: 4d14
rebar details to view a list of possible options, as |Option2; 3d16 I 230
) ) . . Option 3 3d18 - @ -
shown in the image. Then, select your desired option  |option 4 2420 = 2T -
- ) Option &: 2d22
from this list and press the Apply button to confirm. DEJEQ £ 2d75 dis S| 620
. . - . . Option 7: 1d28 2d22 230
Note that all options in this list satisfy the required DEJEQ £ 1432 - z; N

reinforcement quantity; however, the software has |
. . . . Apphy Cancel
selected the most optimal configuration based on its rs: 318 As=7.63am?

internal procedures.

m Length: The additional rebar length calculated by the software, which is editable

m Ldh info: The development length details of hooked bars in the end beams of the frame
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Editing Beam Tie Details

After the design and detailing proccess is complete, if you activate the Shear+Torsion Ties layer,
the tie details are displayed on the beams in plan. These details, listed sequentially from top to

bottom, are: the beam type, the transverse reinforcement due to torsion (At/S), the transverse

reinforcement due to shear (Av/s) at the top of the beam, and the tie details of the beams at the
start, middle, and end locations, shown at the bottom of the beams.

[M| Reinfocement Details of Beam B163

Angle:90 ° General Information of Selected Beam

Type : BT Beam Length: 580 cm
Section : B40X40 Section Width: 40 Cm
Story : STORY1 Section Height: 40 Cm
Elevation: 385 Cm Critical Length: 80 Cm

=
=)

Transvers Reinforcement Details

 ocombocaion IR D

Shear Reinforcing Avis 0.047 0.021 0.047
Torsion Reinforcing At 0.017 0.017 0.017
Defined Minimum Tie Details d10@8cm d10@17cm d10@8cm
Software Suggested Details = d10i@15cm =

==
=

5
d106ma

Define and Assign New Section for This Beam | i Close

Bl
1]
0.0
dingi?

056
Iing
111
[i511
0,04
L0

As shown in the image, some tie details are displayed in red. The red color indicates that the
minimum tie quantity defined by the program or by the user in the beam section, at the given
location, is less than the transverse reinforcement quantity due to shear and torsion calculated by
ETABS. Consequently, the software has been required to increase the tie quantity to satisfy the
required transverse reinforcement of the beam at that location. Therefore, the red color does not
signify inadequate ties; it merely indicates that a greater amount of transverse reinforcement was
required compared to the minimum quantity defined for the section, prompting the software to
calculate the necessary tie and display the new details in red on the beam to distinguish them.
Conversely, the green color signifies that the minimum tie quantity defined for the beam section is
sufficient at the given location. Note that by right-clicking on any beam, the tie details will appear
as shown in the figure above, and all calculation details are viewable in this window.
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Managing and Editing Beam Profiles

After the design and detailing proccess is complete, if the Beam Profile Details layer is selected
from the LAYER DISPLAY panel, the beam longitudinal profiles automatically identified by the
software are displayed in the graphical view, as shown in the image below. Clicking on any profile
in the graphical view or in the beam profile list highlights the selected profile in the graphical view,
and the names of the beam elements comprising the profile are also displayed in the beam list.

13 Beam Profile Details E Eye Level STORY1 - Elevation: 385 - Beam Profile Details Preview

Profile Name Beams

o A B C D E F
BP1 B167 : : d : ; |
BP2 B21 BP 1
BP3 B38 1r T B151 E\%\
BP4 B34 3 o EL5
(8ps Rl
BPG =|. =l
BPT al= alz
o ] @™
BP8 =
BP9 &
BP10
BP 2 BP 2
BP11 3 - St T oo
BP12 4
BP13 -
BP14 - N E
3| &|°
4 Move Up | 4+ Move Down B BE 3 & BP 3
Delete Selected Profile - ) - o
-8 : o
Add Mew Beam Profile @ -l
L BP 4 BP 4
Sortin X and Y Direction 6 [p =T i o
L)
-l
Sort By Lenght of Profiles - alz
r BP 5
['=="5 Export to AutoCAD 7 & o  S—

The Beam Profile Details section contains tools for editing and managing the beam longitudinal
profiles, which are described below.

m Move Up:

This button allows you to move the selected longitudinal profile upward in the list, and
consequently to a higher position in the structural drawing.

m Move Down:

This button allows you to move the selected longitudinal profile downward in the list, and
consequently to a lower position in the structural drawing.
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m Delete Selected Profile

This button allows you to delete the selected longitudinal profile. To do so, first select the desired
profile and then press this button to delete it.

m Add New Beam Profile

This button allows you to define a new longitudinal profile and add it to the existing profile list. To
do so, first click the Add New Beam Profile button to open the beam selection panel. Then, to
define a new profile, click on the desired beam to select the first beam of the profile; it will be
added to the profile beam list. Continue sequentially clicking on the subsequent beams until the
last beam of the profile is selected, and finally click the Add Beam Profile button to define the new
beam longitudinal profile and add it to the story's longitudinal profile list. Note that the beams
must be selected in sequence, and the beams of a profile must be aligned.

m Sort in X and Y Direction

This option allows you to sort the naming order of the beam profiles in plan based on their positions
in the horizontal and vertical directions of the plan, facilitating easier identification of each profile
in the drawings. In this mode, horizontal beam profiles are named first, from top to bottom,
followed by vertical beam profiles, named from left to right.

m Sort in By Length of Profiles

This option allows you to reorder the naming of the beam profiles based on the number of spans,
from the highest number of spans to the lowest. This sorting method can be useful in certain
projects for a more convenient arrangement of beam profiles in the structural drawings.

m Export to AutoCAD

This option provides access to the user interface for configuring and generating the beam
longitudinal profile structural drawings, and allows you to execute the command for generating
the beam longitudinal profile structural drawings.

Upon completing the necessary edits, click the icon &3 at the top of the Beam Profile Details panel
to close this panel and restore the main software panels.

If necessary, you can issue the command for re-identification and reclassification of the beam
longitudinal profiles from the Design menu:

E] Design Menu > Recalculate Beam Profile Type + ) (

Executing this command resets the beam profile classification, and the software re-executes the
beam longitudinal profile identification and classification procedures, re-identifying and
reclassifying the beam profiles.
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Editing Shear Wall Details

By selecting the Wall — Pier Information layer, a significant amount of important information
regarding the shear walls is displayed on the structural plan. In addition to viewing the details
within the graphical view, these details can also be edited. To do so, right-click on any wall, and
the shear wall details interface will appear, as shown in the image below.

1 —_ '_I
2 —[d
1 Shear Wall Information -
ik
Export Configuration Settings Export Drawings Overwrite Manager S
b o
i P E— :
Shear Wall Detailing Design Config | | £ ;
Comp.=80.5% 0
B.Type=5Specia - - .
B.L;ngth=5':}cm Shear Wall Type Details 1f Pier P4 in STORY1
3 Shear=7.376cm2/m SHWALL 4 Wall Section: 544 B
D/C Ratio=1.027 Flex Ratio=1.027 <« Exceed 1.00 ==
4 ) e — Story of Wall Extents Shear Av=7.376 cm2/m
[ AL [ ROOF Horizontal Rebar: d10@20cm
) STORY3Z B-Zone Length=50 cm
STORYZ Max Compressive Stress=80,54 Koffom? <Spedal =
STORY1 0. 15F|:_31 EKgfIIIIDTI]
Comp.=79.3 \ ) Elevation Bottom=0 cm, Top= 385 cm
B.Type=Specia Section: S4A
B.Length=5%0cm
Shear=7.815%cmzfm
O Ratio=0.571
ks PiP3 , SeciSIA [] [ ]
5 — [PB . -
WALL 3 |
E
m
Owverwrite Design Details W v
0o
Horizontal Rebar Details: | $10@20 an | 7.85cm2fm E i
Boundary Element Type: IE} Spedial ID Ordinary 3
A o -
- 15 Piers in Selected Story Boundary Zone Length: | 50 cm | Def.:50cm
P4 Boundary Zone Tie Det.: | & MA@ MA cm | Code Based
Reset to Default | Owerwrite Changes |
? —
s Lot Export SHWALL 4 to AutoCAD Show Export Configuration = —
B—/_// A= Export All Shear Walls to AutoCAD Close Window
9 —

Through this interface, you can view and edit the design information and details of each shear
wall across all stories. To do so, right-click on any wall, or select a wall from the wall dropdown
list and then select a story; all details of the wall at the selected story will be displayed, and the
wall section will also be shown graphically in the section area. Clicking on the wall section image
allows you to view further details of the wall section. In the Overwrite Design Details pane, you
can also edit the wall details, as described in the following.
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Owverwrite Design Details
Horizontal Rebar Details: | &10@25 cm | 6,28ecmjm This pane of the Shear Wall Information interface

Boundary Element Type: | @ spedal | O ordrary - allows you to view and, if necessary, edit the details

Boundary Zone Length: | 50 cm Def:Sbem - designed by the software for the shear walls.
Boundary ZeneTie Det.: | @NABNA n CodeBassd A parameters in this pane are described in detail
Reset to Default | Owverwrite Changes | below.

m Horizontal Rebar Details

This option displays the horizontal rebar details calculated by the software based on the wall design
parameters. These details, including the horizontal rebar diameter and spacing, can also be edited. If
the horizontal rebar details entered by the user are less than the required calculated quantity, the
software displays the horizontal reinforcement area per unit length in red, as shown in the image, to
alert the user that the selected details are insufficient and that more appropriate details must be
entered by increasing the rebar diameter or reducing the spacing between the horizontal rebars.

m Boundary Element Type: (Special / Ordinary)

This parameter specifies the boundary element type of the wall. The software automatically
determines the boundary element type for each story based on the maximum compressive stress
values of the wall. However, the user can also use this option to specify the Special or Ordinary
type for the boundary element at each story of the wall. Note that automatic determination of the
wall boundary element type by the software is only possible if ETABS version 16 or later has been
used for the structural design.

m Boundary Zone Length:
The software displays the boundary element length calculated by ETABS in this field. However, the
user can also edit this parameter for each story of the wall.

m Boundary Zone Tie Details:

This part allows you to modify the transverse reinforcement details of the wall boundary element.
The software automatically calculates the transverse reinforcement details of the wall based on
the code. When the phrase ®NA@NAcm | Code Based appears in this parameter, it means that
the user has not entered specific details for the wall ties, and the software calculates these details
based on the code. However, if the user enters specific details in this field, the software applies the
user-entered details for the wall ties at that story and will no longer calculate these details.

After making changes to any of these parameters, press the Overwrite Changes button to save
the modifications, or press the Reset to Default button to reset all changes for the wall at the given
story to the software's default settings.

Additionally, through the Overwrite Manager menu, you can delete all changes for all walls and
revert to the software's default values.
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Frame Structural Drawings Configuration

The frame drawings include the Column and Wall Location Plan, the Beam Structural Details in
plan (containing beam information, additional rebar details, and tie details along with beam section
details), and the Column Structural Drawing as elevation profiles and column sections. To generate

these drawings, use icon ca in the main toolbar at the top of the software, or proceed as follows:

E] Export Menu > Export Frame Drawings to AutoCAD q F3 )
Using this tool opens the drawing configuration interface, as shown in the image below.

ETABS MATE - Export Frame Drawings to AutoCAD

| Beam Additional Rebars Plan
Line Weight of Additional Rebars | 3
Offset Distance of Additional Bar | 11

Grid Lines [ pedk Ribs
wall Edges wall Hatch
Beam Edges Use Full Text

| Beam Ties Details Plan
(L/d)max to Consider Uniform Ties | 6

Ties Space Drawing Scale Factor | 1
Grid Lines [ pedk Ribs

Wall Edges wall Hatch :
Beam Edges Ties Rebar i Export All Drawings to AutoCAD (Method 2)
Mumber of Ties Shape of Ties :
D Section Dimension Below Beam Type Text
Ce -
Crossties Hook Type (8 135,90 (O 135,135 CAD Export Current Display Only to AutoCAD

Drawings General Parameters

Configuration Settings  Export Drawings

Export Frame Drawings Default Configuration || Load Custom Cenfiguration Close

Column Beam Plan Preview of Exporting Layers Properties
@l Layer Hame On | Freez | Lock | Color Line Type

) ; al 0 ' 3 O white CONTINUOUS

Text Height of B Detail 16 > -

S rEee e e al EM_AXIS ) O T mred EM_DASHDOT
Text Height of Section Details 24 al EM BAR BOT LINE ' @ T3 M green CONTINUOUS

. . == = = o EA

I e 10 al EM_BAR BOT TEXT ) (3 @3 M oresn  CONTINUOUS
Text Height of Dimension Labels | 20 al EM_BAR TOP_LINE ) @ T3 M cyan CONTINUDUS
Text Height of Grid Line Labels 25 Al EM_BAR TOP.TEXT § (O @y M@ cyan CONTINUOUS
Dimension Lines Offset Distance | 200 al EM_BEAM Y O M O yellow CONTINUDUS
Column Hatch Lines Distance 10 al EM_COLUMN ¢ @ "]'_"3 O white CONTINUOUS
Shear Wall Hatch Lines Distance | 15 al EM_DIM ui ";" J]'E H red CONTINUOUS
[ show Ties Details in the Beam Sections al EM_FLOOR H: "';_-:" J]l—rj M magenta CDNTlNUDUS
Draw Floor Direction Fill Column Inside al EM_GRID L ‘B B g EM_DASHDOT
Trim Beam Edge Ends [#] Extend Beam Ends al EM_GRID_BULE Yy QO 5 Ered CONTINUOUS
Full Processing Rebar [v] Bar End Anchor € ml EM_SOLID Y O T ms CONTINUOUS
I Beam Section Type Details Plan al EM_TEXT W ';' ”']'_'? W magents CONTINUOUS

(Grid Lines Deck Ribs al EM—T'E L ‘D W _E‘ _ el Ll

Beam Edges O wall Hatch No Fil al EM_WALL 4 @ 5 Owhite  CONTINUOUS

[ Expert Only Columns Details Drawings Without Beam Detail Plans
Shrink Size of the Texts to Fitin the Related Objects
Open Generated Drawings in the AutoCAD When Exporting Job Completed

ISeIect Export Method for Beam Plan Details Drawings

Method 1 (Generate additional rebar and tie details plan for each lewvel)
@ Method 2 (Generate beam type, additional rebar and tie plan for each level)
Method 3 (Simply generate beam type, additional reba and tie details plan)
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Column Drawing Parameters Configuration
E] Export Menu > Export Frame Drawings to AutoCAD q F3 B

Through this interface and the tabs = Column | BeamPlan | gt the top of this window, you can
access the parameters for generating the beam detail drawings in plan and the column drawings,
and configure them if necessary. To configure the column drawing parameters, first select the
Column tab, as shown in the image below, to display the column drawing parameters.

These parameters are described below:

m Column Profile Hor. Scale (XS) Column | Beam Plan

, . , , Column Drawings Setti
The horizontal scale for drawing the column elevation profile.

Column Profile Hor, Scale (%5) 4
m Column Profile Ver. Scale (YS) Column Profile Ver. Scale (YS) | 2.5
SEC.E and SEC.M Overal Scale 5
Draw the SEC.E and SEC.M Separately

Line Weight of Longitudinal Rebar | 5
m SEC.E and SEC.M Overal Scale e —

The scale for drawing the end and middle column sections = space Between Column Profle | 380

The vertical scale for drawing the column elevation profile.

alongside the column elevation profile. Text Height of Column Details | 20
Text Height of Column Type Title | 40
Draw the SEC.E and SEC.M Separately Text Height of Type Label in Plan | 30

. . . . . . Text Height of Colurmn Dim in Plan | 1
This option combines the Ends and Middle sections into a Draw Small Key Plan by Scale

single section if possible. Since the transverse reinforcement Draw Beams in Small Key Plan
. . . Draw Direction Symbol for Column Insertion
configuration of columns may differ between the Ends and Hook of Raot Rebars Place nside of Colum
Middle regions, the software draws two sections, SEC.M and Insert Dimension Lable on Column Profile
. L. Insert Overlap Dimension Line on Bar Splice
SEC.E, alongside the column by default, to clearly indicate the [ insert Ties Number Labels in Drawings
transverse reinforcement configuration over the full column LRt I e LU T
Insert Column Scale Labels in Drawings
height. To reduce the drawing sheet size when necessary, this Insert Label of Ties in Column Joints

. . . . Insert Label of Maximum Slope in Joints
option has been provided in the software to combine these Insert Foundation Thickness | 70
two sections into one, where feasible. Depth of Ties into the Foundation | &0
This option is enabled by default to display the details intwo  UseDiamond Ties @y nNofH O ves [
separate sections for better clarity. However, for structures = CrosstiesHook &) 13550 O 135,135
with intermediate ductility that do not have complex B SdlicsFosiion @ Start O Midde

. . . . . Splice RootBars in - {2 Storyl (O Story2
transverse reinforcement details, this option can be disabled

. . [ show Position Mumber Label on Rebars

to reduce the drawing sheet size. s e T

m Line Weight of Longitudinal Rebar:
The line weight of the longitudinal rebars in the column longitudinal profile.

m Top of Beam Elevation Offset:
The reduction or increase of the top-of-beam elevation annotation placed on the columns.
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m Space Between Column Profile:
The drawn spacing between column longitudinal profiles.

m Text Height of Column Details:
The text height, or font size, of the column detail annotations.

m Text Height of Column Type Title:
The font size of the column type title, which is placed below each column type.

m Text Height of Type Label in Plan:
The font size of the column type labels in the column location plan.

m Text Height of Column Dim in Plan:
The font size of the column dimensions in the column location plan.

Draw Small Key Plan, By Scale ... :

Placing a small-scale column location plan below each column type. In this section, you can also
specify the scale for inserting the small key plan below the column type.

Draw Beams in the Small Key Plan:
Drawing the beams in the column location plan below each column type.

Draw Section Symbol for Column Insertion:

Placing a directional indicator for the column orientation in the column plan.

Since the column orientation in plan is critically important for rectangular columns or square
columns with different numbers of rebars on the section faces, the software provides the capability
to indicate the column orientation, as shown in the image, using a directional symbol on the
column section and in the column location plan, to prevent construction errors.
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Placing a directional indicator for the column orientation can play a significant role in preventing
construction issues and errors, particularly in projects using rectangular columns or square columns
with different reinforcement on the faces. However, since only the lowest column section is
displayed in the location plan, care must be taken during structural modeling in ETABS to ensure
that the upper column sections are also drawn with exactly the same orientation as the lowest
column section. In other words, within each column type, all column sections from the lowest story
to the highest story must be inserted and modeled with an identical rotation angle.

Hook of Root Rebars Place Inside of Column:

This option controls the direction of the hook bend of the column root rebars in the foundation.
When enabled, the hook bends of the column root rebars are drawn toward the center of the
column. When disabled, they are drawn toward the outside of the column. This option is enabled
by default, in accordance with the code.

Insert Dimension Label on Column Profile:

This option controls the annotation of column dimensions on the column elevation profile. When
enabled, the column section dimensions are annotated on the column elevation profile.

Insert Overlap Dimension Line on Bar Splice:

This option controls the insertion of dimension lines for the rebar splice length. When enabled, a
dimension line indicating the splice length of the column rebars is drawn on the column elevation.

Insert Ties Number Label in Drawings:

This option controls the annotation of the number of ties on the tie details. When enabled, the
number of ties is annotated on the tie details in the column elevation profile.

Insert Column Number Label in Drawings:

This option controls the annotation of the count of each column type below the column title. When
enabled, the quantity of each column type used in the project is annotated below the column
profile title.

Insert Column Scale Label in Drawings:

This option controls the annotation of the column drawing scale below the column title. When
enabled, the drawing scale of the columns is annotated below the column type title.

Insert Label of Ties in Column Joints:

This option controls the annotation of the tie details within the column joint. When enabled, the
tie details of the column critical region within the beam-column joint are annotated.
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Insert Label of Maximum Slope in Joints:

This option controls the annotation of the maximum permissible slope of rebar bends. When
enabled, the text indicating the maximum permissible slope of the column rebar bends within the
beam-column joint is annotated.

Insert Foundation Thickness ...:

This option controls the insertion of a dimension line for the foundation thickness in the column
longitudinal profile. When enabled, a dimension line indicating the foundation thickness is drawn
in the column longitudinal profile. In this section, you can also specify the foundation thickness.

m Depth of Ties into the Foundation ...:

This option allows you to specify the depth to which the ties of the column special region are drawn
along the column root bars within the foundation.

m Use Diamond Ties | & Mo EB O Yes B3

This option controls the use of diamond ties in columns. When enabled, for square columns with
an equal number of rebars on each face and requiring three legs of transverse reinforcement in
each direction, the software uses a diamond tie instead of drawing crossties.

m Tiepine Hook Type ( ® 135-90, © 135-135 ):

This option allows you to specify whether the crosstie hooks in columns are drawn with 135° bends
at both ends, or with a 135° bend at one end and a 90° bend at the other.

m Bar Splice Position ( @ Start, © Middle ):

This option allows you to specify whether the software splices the longitudinal rebars at the bottom
of the story or at the mid-height of the story.

For structures with intermediate ductility, this option is set to Start by default. For structures with
special ductility, this option is set to Middle by default.

m Splice Root Bars in (® Story 1, O Story 2 ):

This option allows you to specify whether the column root bars are spliced at the first story or at
the second story.

In other words, you can determine whether the column splices occur at the foundation level, or
whether the root bars extend to the first floor level and are then spliced at the second story. This
option can be useful in many cases where the reinforcement ratio of the columns at the first story
exceeds the allowable limit, or where you wish to reduce the column rebar weight by eliminating
the splice length of the root bars, resulting in a more economical structural design. However, it
should be noted that in this case, due to the greater height of the root bars, the reinforcement
placement of the first-story columns will be more difficult compared to the conventional case.
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In all of the software's structural drawing generation interfaces, you will find the following
settings under the LIST section, which pertain to the numbering of element rebars based on their
position in the structure, also referred to as the Position Number Label, as well as the generation
of rebar schedule tables alongside the structural drawings. These are described below.

" [ show Position Mumber Label on Rebars
= Show Rebars List Tables on Drawings

O Show Position Number Label on Rebars:

A position number is automatically assigned to each rebar drawn in the structural drawings. When
this option is enabled, this position number is also annotated on the corresponding rebar alongside
the other details, allowing you to easily locate the desired rebar in the rebar schedule tables.

Show Rebar List Tables on Drawings:

When this option is enabled, the rebar schedule tables are automatically generated alongside the
structural drawings. These tables are presented separately by story, element, and rebar type.

A sample of the Column Structural Drawings generated by the software for a structure is shown
in the image below.
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Beam Details in Plan Drawing Configuration

ETABS MATE provides the beam structural drawings using two different methods: drawing the
beam details in plan, and drawing the beam details as longitudinal profiles. In the first method, the
details of the beams of each story, including the beam section dimensions and information,
additional reinforcement details, and beam tie details, are drawn on the plan of each story using a
highly simple, innovative approach, which is further described below. In the second method, the
beam details are drawn and presented as longitudinal profiles, which will be explained in
subsequent sections.

A sample of the beam detail drawing method in plan is shown in the image below. As can be
seen, this method offers numerous advantages, including simplicity, a significant reduction in the
number of drawing sheets, and very easy and rapid interpretation of the drawings by engineers and
rebar placers. With only the beam detail sheet in hand, rebar placers can complete the
reinforcement placement of all beams of an entire floor easily and with minimal error.
Furthermore, verification of the results by the design engineer and the project supervising engineer
Is also greatly facilitated. In many projects where the beam details are not complex, this method
can be effectively used for greater simplicity. The drawing parameters for this method are
described in the following.
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The configuration of beam detail drawing on the story plan is performed through the frame drawing

interface. To access this, use the icon £z in the main toolbar at the top of the software, or proceed
as follows via the Export menu:

E] Export Menu > Export Frame Drawings to AutoCAD Qg F3 P

By using the Beam Plan tab at the top of the frame drawing interface = Celumn | BeamPlan  you
can access the parameters for generating beam detail drawings on the plan of each story, and
configure them if necessary, as shown in the image below. These parameters are set to the most
optimal values to minimize the need for modification. Each of these parameters is described below.

m Text Height of Beam Details | iemmel

The font size of the beam detail annotations, such as the

diameter and length of additional rebars. Text Height of Beam Details 16
Text Height of Section Details 24
Text Height of Section Tites 40

m Text Height of Section Details _ -
Text Height of Dimension Labels | 20

The font size of the beam section detail annotations. Text Height of Grid Line Labels | 28
Dimension Lines Offset Distance | 200
m Text Height of Section Titles Colurmn Hatch Lines Distance 10

Shear Wall Hatch Lines Distance | 15

] show Ties Details in the Beam Sections
Draw Floor Direction Fill Column Inside
Trim Beam Edge Ends Extend Beam Ends

The font size of the beam section titles.

m Text Height of Dimension Labels Full Processing Rebar [¥] Bar End Anchor €
The font size of the dimension line annotations. | Beam section Type Details Plan
Grid Lines Deck Ribs
. . . Beam Edges O wiall Hatch Mo Fil
m Text Height of Grid Line Labels [ Beam Additional Rebars Pian
The font size of the structural grid line labels. Line Weight of Additional Rebars | 3
Offset Distance of Additional Bar | 11
m Dimension Lines Offset Distance o Egzzs DR
The offset distance of the structural grid dimension lines from Beam Edges Use Full Text
the edge of the structure. | Beam Ties Details Plan

(L/dimax to Consider Uniform Ties | &

. . Ties Space Drawing Scale Factor | 1
m Column Hatch Lines Distance

Grid Lines ] pedk Ribs
The spacing between the column hatch lines in the beam plan. Wall Edges Wall Hatch

Eeam Edges Ties Rebar

Mumber of Ties Shape of Ties
m Shear Wall Hatch Lines Distance D Section Dimension Below Beam Type Text

The spacing between the shear wall hatch lines in the plan. Crossties Hook Type | @ 135,90 O 135,135
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O Show Ties Details in The Beam Section

This option controls the annotation of the transverse reinforcement details on the beam section.
When enabled, the minimum tie details defined in the beam section are annotated on the section
ties. When disabled, the phrase See Tie Plan is placed instead of the tie details. Since the minimum
ties defined in the section are insufficient to satisfy the calculated reinforcement in many beams,
this option is disabled by default so that the beam tie details are read from the tie plan.

Draw Floor Direction
This option controls the display of the floor direction indicator on the plan.

When enabled, the direction of one-way floors is indicated by a linear arrow, and the direction of
two-way floors, such as slab, waffle, U-Boot, etc., is indicated by a cross arrow on the floors.

Note that if the floor section name in the ETABS structural model begins with the letters S, W, or
U, the software considers it as a two-way floor; otherwise, it is considered as one-way. (These
letters are the initial characters of Slab, Waffle, and U-Boot, which are two-way floor types.)

Trim Beam Edge Ends

This option controls the automatic trimming of beam line extensions at beam intersections on the
beam details plan.

When enabled, the excess beam line extensions at beam intersections are automatically trimmed
by the software to produce a cleaner drawing.

Extend Beam Ends
This option controls the automatic extension of beam edges on the plan.

When enabled, at beam intersections where beam lines do not meet, these lines are automatically
extended by the software to connect, producing a cleaner drawing.

Full Processing Rebar
This option controls the full processing of additional rebars.

When enabled, all intelligent routines for unifying adjacent additional rebars, intelligent
dimensioning of additional rebars, and drawing the end hooks of rebars are applied to all additional
rebars, delivering significantly cleaner details for the additional reinforcement drawing on the plan.

Bar End Anchor
This option controls the drawing of the end hook of rebars on the plan.

When enabled, the development hook of the end rebars is drawn at the discontinuous end of the
beam.
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Furthermore, if you click on the icon ©, as shown 4 ¥ End Ancher

in the adjacent image, a set of additional  rebarEnd Anchor Options
parameters related to the method of extending
the additional rebars will appear. These include:

. {¥) Extend Rebar to External Edge of Connected Column
eXtendmg the rebar to the edge of the end {0 Extend Rebar to External Edge of Connected Beam
column, extending the rebar to the edge of the ) Extend Rebar with Fixed Length of | 15
perpendicular beam, extending the rebar by a
constant length, as well as the option for drawing
the hook and the drawn length of the 90-degree
end hook of the end rebars. You can configure
these parameters as well.

I Select Additional Rebar End Extending Method

I Draw End Hook for Mot Continuaus Additional Rebars
Spedfy Length of Additional Rebars End Hook | 9

Hide This Dialog

The software provides three separate plans for drawing all beam information and the details of
the additional reinforcement and beam ties on the floor plan. These plans are: the Beam Section
Type Details Plan, which includes the dimensional details and the section name of the beams; the
Beam Additional Rebars Plan, which contains the additional reinforcement details, including the
number, diameter, and length of the additional rebars; and the Beam Tie Details Plan, which
contains the tie details, including the diameter, number of legs, and spacing of the beam ties. The
settings for these three plans are configured as follows:

In the Beam Type Details Plan section, as shown in the image, the parameters related to the beam
dimensions and sections plan are configurable.

I Beam Section Type Details Plan

Grid Lines Deck Ribs
Beam Edges O wall Hatch Mo Fil

Grid Lines:
This option controls the display of the project grid lines. You can use this option to show or hide
the structural grid lines in this plan.

Deck Ribs:

This option controls the drawing of the floor ribs. You can use this option to show or hide the floor
ribs in this plan.

Beam Edges:
This option controls the drawing of the floor ribs. You can use this option to show or hide the floor
ribs in this plan.

Wall Hatch No Fill:

This option allows you to specify whether a line hatch, instead of a solid fill hatch, is used for the
interior of shear walls.
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In the Beam Additional Rebars Plan section, as shown in the image, the parameters related to
the beam additional reinforcement plan are configurable.

| Beam Additional Rebars Plan

Line Weight of Additional Rebars | 3
Offset Distance of Additional Bar | 11

Grid Lines [ ped: Ribs
wall Edges wall Hatch
Beam Edges Use Full Text

m Line Weight of Additional Rebars

This parameter controls the drawn line weight of the additional rebars. You can use this option to
specify the drawn line weight of the additional rebars in the additional reinforcement plan.

m Offset Distance of Additional Bar

This parameter controls the offset distance of the additional rebars. You can use this option to
specify the offset distance at which the additional rebars are drawn from the beam axis in the
additional reinforcement plan.

Grid Lines

This option controls the drawing of the grid lines. You can use this option to show or hide the
structural grid lines on the story plan.

Deck Ribs

This option controls the drawing of the floor ribs. You can use this option to show or hide the floor
ribs in the additional reinforcement plan.

Wall Edges

This option controls the drawing of the shear walls. You can use this option to specify whether the
wall edge lines are drawn in the additional reinforcement plan, or omitted to reduce drawing
congestion.

Wall Hatch

This option controls the drawing of the hatch inside the shear walls. You can use this option to
specify whether the wall hatch is drawn in the additional reinforcement plan, or omitted to reduce
drawing congestion.

Beam Edges

This option controls the drawing of beams with two edge lines. You can use this option to specify
whether the beam is drawn with its edge lines, or as a single line along the beam axis.

Use Full Text

This option controls the annotation of full beam details. You can use this option to specify whether
the beam details are annotated in full or in an abbreviated format.
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In the Beam Ties Details Plan section, as shown in the image, the parameters related to the beam
tie details plan are configurable.

I Beam Ties Details Plan
(L/d)max to Consider Uniform Ties | 6
Ties Space Drawing Scale Factor | 1

Grid Lines ] pedk Ribs
Wall Edges wall Hatch
Beam Edges Ties Rebar

Mumber of Ties Shape of Ties
D Section Dimension Below Beam Type Text
m (L/d)max to Consider Uniform Ties

This parameter specifies the maximum length-to-depth ratio of the beam for applying uniform tie
details. You can use this option to define the maximum ratio of beam length to beam depth for
which uniform tie details are considered over the entire beam length. By default, this parameter is
set to 6. For example, if the beam depth is 40 cm, for beams with a length less than 240 cm, the
software automatically applies the maximum tie details over the entire beam length. Otherwise,
the details are annotated separately for the start, middle, and end regions of the beam.

m Ties Space Drawing Scale Factor

This parameter controls the scale factor for the drawn spacing between ties. You can use this
option to specify a multiplier for the drawn spacing between ties in the tie details plan.

Grid Lines

This option controls the drawing of the grid lines. You can use this option to show or hide the
structural grid lines in the beam tie details plan.

Deck Ribs

This option controls the drawing of the floor ribs. You can use this option to show or hide the floor
ribs in the beam tie details plan.

Wall Edges

This option controls the drawing of the shear walls. You can use this option to specify whether the
wall edge lines are drawn in the beam tie details plan, or omitted to reduce drawing congestion.

Wall Hatch

This option controls the drawing of the shear walls. You can use this option to specify whether the
wall edge lines are drawn in the beam tie details plan, or omitted to reduce drawing congestion.

Beam Edges

This option controls the drawing of beams with two edge lines. You can use this option to specify
whether the beam is drawn with its edge lines, or as a single line along the beam axis.
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Ties Rebar

This option allows you to specify whether the beam details are annotated in full or in an
abbreviated format.

Number of Ties

This option controls the annotation of the number of ties on the beam. You can use this option to
specify whether the number of ties is annotated on the beams in the beam tie details plan.

Shape of Ties

This option controls the drawing of the tie shape on the beam. You can use this option to specify
whether the tie shape, along with the crossties, is drawn as a small diagram on the beams.

O Section Dimension Below Beam Type Text:

This option allows you to specify whether the beam dimensions are annotated below the beam
section name in the beam tie details plan.

m Crossties Hook Type Crossties Hook Type {(®) 135,90 ) 135,135

This option allows you to specify whether the beam crosstie hooks are drawn with 135-degree
bends at both ends, or with a 135-degree bend at one end and a 90-degree bend at the other.

Drawing General Parameters
This interface also includes several general options, which are described below:

Drawings General Parameters

Export Only Columns Details Drawings Without Beam Detail Plans
Shrink Size of the Texts to Fitin the Related Objects
Open Generated Drawings in the AutoCAD When Exporting Job Completed

O Export Only Columns Details Drawings Without Beam Details Plans

When this option is enabled, only the column structural drawings are generated, and the beam
details in plan are not drawn. If you are drawing the structural beams as longitudinal profiles, you
can enable this option since the beam detail plans will no longer be needed, allowing the software
to generate only the column structural drawings with greater speed and a smaller file size.

Shrink Size of the Texts to Fit in the Related Objects

When this option is enabled, if the length of the detail text annotation for an element exceeds the
length of that element, the software automatically reduces the font size to proportionally fit the
detail text length to the corresponding element length.

Open Generated Drawings in the AutoCAD When Exporting Job Completed

When this option is enabled, upon completion of the drawing generation, the software
automatically opens the drawing in AutoCAD. For this purpose, the default Windows application
for opening DXF files must be set to AutoCAD.
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Methods of Beam Detail Drawing in Plan

Three different methods are provided for drawing the beam details in plan, which are described
below:

Drawings General Parameters

Select Export Method for Beam Plan Details Drawings

Method 1 (Generate additional rebar and tie details plan for each level)
@ Method 2 (Generate beam type, additional rebar and tie plan for each level)
Method 3 (Simply generate beam type, additional reba and tie details plan)

® Method 1 (Generate additional rebar and tie Details plan for each level)

In this method, to reduce the number of sheets, the beam details are drawn in two plans in a more
compact format, rather than three. In other words, the first plan, which contains the beam section
dimensions and name, is omitted, and its details are added to the second and third plans.

® Method 2 (Generate beam Type, additional rebar and tie plan for each level)

In this method, three separate plans are provided for the floor beam details: the beam section
dimensions and section name plan, the beam additional reinforcement details plan, and the tie
details plan. This is the software default.

® Method 3 (Simply generate beam type, additional rebar and tie detail Plan)

In this method, three separate plans are provided for the floor beam details: the beam section
dimensions and section name plan, the beam additional reinforcement details plan, and the tie
details plan. This is the software default.

Saving and Restoring Customized Frame Drawing Parameters

As shown in the image, through the Configuration Setting menu at the top of this interface, you
can save or restore your customized settings, or reset all parameters in this interface to the
software's default values.

ETABES MATE - Export Drawing to AutoCAD

Configuration Settings ~ Export Drawings

Save Custorn Configuration Ctrl+5
Load Custormn Configuration Ctrl+L

P
Default Configuration Ctrl+D
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Exporting Frame Structural Drawings

The frame structural drawings include the column and wall location plan, the project beam
structural drawings in plan, and the column structural drawings, along with the project column

rebar schedules. To generate these drawings, use the icon tan in the main toolbar at the top of
the software, or proceed as follows via the Export menu:

E] Export Menu > Export Frame Drawings to AutoCAD ( | F3 B

Executing this command opens the frame drawing configuration interface. As shown in the
image, two buttons are located at the bottom of this interface for exporting the drawings, which
are described below.

Offset Distance of Additional Bar | 11 [ Export Only Columns Details Drawings Without Beam Detail Plans

Grid Lines [ peck Ribs Shrink Size of the Texts to Fitin the Related Objects

Wall Edges wWall Hatch Open Generated Drawings in the AutoCAD When Exporting Job Completed
Beam Edges Use Full Text

ISeIec:t Export Method for Beam Plan Details Drawings

Method 1 (Generate additional rebar and tie details plan for each level)
@ Method 2 (Generate beam type, additional rebar and tie plan for each level)

| Beam Ties Details Plan
(L/d)max to Consider Uniform Ties | 6

Ties Space Drawing Scale Factor | 1 Method 3 {Simply generate beam type, additional reba and tie details plan])
Grid Lines [ Deck Ribs

Wall Edges Wall Hatch :

Beam Edges Ties Rebar : A Export All Drawings to AutoCAD (Method 2)

Mumber of Ties Shape of Ties :

D Section Dimension Below Beam Type Text
C= :
Crossties Hook Type (8 135,90 ¢ 135,135 CAD Export Current Display Only to AutoCAD

iind Export All Drawings to AutoCAD {Method 2)

This button generates all frame structural drawings, including the column and wall location plan,
the project beam structural drawings in plan (containing beam information, additional rebar
details, and tie details, along with beam section details), and the column structural drawings as
elevation profiles and column sections, together with the project column rebar schedules. The
drawings are saved as a single file in the AutoCAD drawing format at a location you specify. Note
that the beam rebar schedules are generated when exporting the beam structural drawings as
longitudinal profiles, which will be described in the following sections.

EH'E Export Current Display Only to AutoCAD

This button allows you to save the details currently displayed in the graphical view, based on the
active layer in the LAYER DISPLAY palette, as an AutoCAD file.
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Beam Profile Drawing Configuration
To configure the settings for drawing the beam profiles, proceed as follows:

E] Export Menu > Export Beam Profile Drawings to AutoCAD ( + )

Alternatively, clicking the icon £ in the main toolbar at the top of the software opens the beam
longitudinal profile drawing configuration interface, as shown in the image below.

Export Beam Profile to AutoCAD

Export Configuration Settings Export Drawings

, i ;
Drawings Configuration Load Custom Configuration | | Close
Beam Profile Configuration Beam Sections Configuration

Beam Profile Horizontal Scale (X5) 1 I Generate Sections for Beam Profiles

Beam Profile Vertical Scale  (¥S) 4

IIE} Sections in All Segments of Beam Profile

Text Height of Beam Details - ) Section in Maximum Additional Rebars
TEodEIiieTaloTEinE 10 ) Beam Types Without Additional Rebars
fiiislzies lmosi= 220 {0} Typical Sections of All Beams Seaments
Top of Beam Elevation Offset 1] I -
- ) ) Minimum Clear Distance of Rebars 4
(L/d)max. for Consider Uniform Tie | & . .
Axis Bubble Diameter of Profiles 35 Scale of the Beam Sections Drawings | 4
[ show Grid Lables of Beam Ends in the One Bulb Text He?ght e Se.chnn e
Show Intermediate Beam Section on the Profile Text Height of the Section Symbol 14
Rearrange Ties Around Intermediate Beam Text Height of the Section Titles 20
Show the Splice Position of the Typical Rebars ICrossﬁes Hook Type () 135,90 (3 135,135
|® 5803 OT0.580.5 O 12mBar
I Insert Special Ties at rebar Splice Position Beam Profile Title Configuration

Text Height of Beam Profiles Titles | 25

Beam Plan Configuration
I Position of the Title Texts of the Beam Profiles

Text Height of Profile Name Lable 22

I Profile Mame Label Fositon 8 Top O Middle I":EJI Left Side ) Under Beam Profile
Line Weight of the Beam Axe Line 3 Insert Scale Labels in Exporting Drawings
Text Height of Dimension Line Label | 20 I Insert Small Key Plan
Draw the Axis Grid Lines in the Beam Plans Magnifier Scale of Small Key Plan 1
Offset Beam Width on Beam Profile Type Plan Line Weight of Beam Profile Marker | 7

Draw Shear Wall in the Beam Profile Plan
Draw Floor Direction in the Beam Profile Plan
Draw Deck Transverse Ribs in the Profile Plans

Craw Columns in Small Plan of Profile Tites

REREREEEEE

Insert Beam Section Type Below the Beams [ show Position N_uml:uer Label on REt_'E'rs
Insert Beam Dimension Below the Beams Show Rebars List Tables on Drawings
Trim Beam Lines at the Intersection Point
Extend Beam Lines to the Intersection Point Open Drawings in AutoCAD After Generating
Beam Type Configuration E.:E Export Current Beam Profile Only
Text Height of Beam Type Details 15 E;.S Export Beam Profiles in Current Story
Text Height of the Section Titles 22
Scale of Beam Sections Drawings 5 A% Export All Beam Profiles in Total Stories
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The beam longitudinal profile drawing configuration interface includes several different panes
for configuring the various parts of the beam detail structural drawings as longitudinal profiles.

A Dbrief description of each is provided below:

Beam Profile Configuration Palette

This pane contains the settings for drawing the longitudinal profiles. The parameters in this
section are fully described below.

m Beam Profile Horizontal Scale (XS)

Beam Profile C ti
This parameter defines the horizontal scale for drawing the _—

. . . Beam Profile Horizontal Scale (X5) 1
beam longitudinal profile. o X
Beam Profile Vertical Scale  (Y5) 4
m Beam Profile Vertical Scale (YS) Text Height of Beam De s L2
hi defi h ical le f q . h Beam Section Hatch Line Space 10
This paran?ete.r e mes_, the vertical scale tor drawing the Space Between Beam Proflles 270
beam longltUdmaI prOﬁIe- Top of Beam Elevation Offset 0
ioht of il (L/d)ma:x. for Consider Uniform Tie | 6
m Text Height of Beam Details Axis Bubble Diameter of Profiles 35

This parameter defines the text height, or font size, of the ' [ show Grid Lables of Beam Ends in the Cne Bulb

beam detail annotations. Show Intermediate Beam Section an the Profile
Rearrange Ties Around Intermediate Beam
m Beam Section Hatch Line Space Show the Splice Position of the Typical Rebars

|® 05603 OT05805 O 12mBar

The spacing of the hatch lines for the cross-section of a J 5] Insert Special Ties at rebar Spice Positon

secondary beam framing into the beam profile.

m Space Between Beam Profile

This parameter defines the drawn spacing between beam longitudinal profiles. You can use this
parameter to adjust the vertical spacing between profiles.

m Top of Beam Elevation Offset

This parameter defines the reduction or increase of the top-of-beam elevation annotation placed
on the beam longitudinal profile.

m (L/d)max. for Consider Uniform Tie

This parameter allows you to specify the maximum length-to-depth ratio for applying uniform tie
details over the entire beam length. By default, this parameter is set to 6. For example, if the beam
depth is 40 cm, for beams with a length less than 240 cm, the software automatically applies the
maximum tie details over the entire beam length. Otherwise, the details are annotated separately
for the start, middle, and end regions of the beam.

m Axis Bubble Diameter of Profile

This parameter defines the diameter of the grid axis bubbles drawn on the columns in the beam
longitudinal profile.
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O Show Grid Labels of Beam Ends in the one Bulb

When this option is enabled, the horizontal and vertical axis labels are placed in a single bubble.
When disabled, each is drawn separately in two axis bubbles.

Show Intermediate Beam Section on the Profile

When this option is enabled, the cross-sections of secondary beams framing into the beam
longitudinal profile are drawn hatched on the beam longitudinal profile at their exact modeled
positions.

Rearrange Tie Space Around Intermediate Beam

When this option is enabled, the ties on either side of secondary beams in the beam longitudinal
profile are given special consideration. In accordance with the code, when a secondary beam
frames into a main beam, special ties must be provided on both sides of the secondary beam within
the main beam. For this reason, this option is enabled by default.

Show the Splice Position of the Typical Rebars

When this option is enabled, the splice of the typical rebars is displayed on the beam longitudinal
profile.

When the above option is enabled, this setting allows you to select the splice position of the typical
rebars using one of the following methods:

|® 05603 Q105605 O 12mBar

e T0.5, B0.3
Top splice at the mid-span of the beam, and bottom splice at one-third of the beam span length.

e T0.5, BO.5
Top splice at the mid-span of the beam, and bottom splice at the mid-span of the beam.

e 12m Bar
Rebar splice at the end of a 12-meter bar length, disregarding the splice position.

Insert Special Ties at Rebar Splice Position

When this option is enabled, the ties at the splice location of the typical rebars in the beam
longitudinal profiles are given special consideration.

In accordance with the code, for structures with special ductility, the tie spacing at the splice
location of the typical rebars must not exceed the smaller of 10 cm or d/4. For this purpose, this
option is enabled by default for the special ductility condition, so that the software automatically
reduces the tie spacing at the typical rebar splice location.
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Beam Plan Configuration Palette

This palette contains the parameters for drawing the location plans in the beam structural
drawings as longitudinal profiles. The parameters available in this palette are fully described
below.

Beam Plan Configuration
m Text Height of Beam Profile Details Text Height of Profile Name Lable | 22
The text height, or font size, of the beam detail annotations J Profie Name Label Posion @ Top O Middle

in the location plan' Line Weight of the Beam Axe Line 3

. L . Text Height of Dimension Line Label | 20
m Profile Name Label Position (Ej Top, O Mlddle) Craw the Axis Grid Lines in the Beamn Plans

This option controls the placement of the profile name on Offset Beam Width on Beam Profile Type Plan
the b in the | ti | Y thi ti t Draw Shear Wall in the Beam Profile Plan
€ beams In the location plan. You can use this option to Craw Floor Direction in the Beam Profile Plan

specify whether the beam longitudinal profile name is = [ braw Deck Transverse Ribs in the Profile Plans

placed above the beam or within the beam depth. Insert Beam Section Type Below the Beams
Insert Beam Dimension Below the Beams

. . . Trim Beam Lines at the Intersection Paint
m Line WEIght of Beam Axe Line Extend Beam Lines to the Intersection Point

This parameter defines the line weight of the beam axis
line in the location plan.

m Text Height of Dimension Line Label
This parameter defines the text height, or font size, of the dimension line annotations.

Draw Axis Grid Line in the Beam Plans
This option allows you to show or hide the structural grid lines in the location plan.

Offset Beam Width on Beam Profile Type Plan

This option allows you to specify whether the beam is drawn with its edge lines, or as a single line
along the beam axis.

Draw Shear Wall in the Beam Profile Plan
This option allows you to show or hide the shear walls in the location plan.

Draw Floor Direction in the Beam Profile Plan
This option allows you to show or hide the floor direction icon in the location plan.

Draw Deck Transverse Ribs in the Beam Profile Plan
This option allows you to show or hide the floor ribs in the location Plan.

Insert Beam Dimension Below the Beams
This option allows you to show or hide the beam dimension text in the location plan.
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Trim Beam Lines at the Intersection Point

This option allows you to enable or disable the automatic trimming of beam edge lines at
intersections in the location plan.

Extend Beam Lines at the Intersection Point

This option allows you to enable or disable the automatic extension of beam edge lines at
intersections in the location plan.

Beam Type Configuration Pallet

This palette contains the settings for drawing the beam section types. The parameters in this
section are described below.

m Text Height of Beam Type Details Beam Type Configuration

The text height, or font size, of the beam type detail
annotations on the sections.

Text Height of Beam Type Details 16
Text Height of Section Tites 22
Scale of Beam Sections Drawings 5

m Text Height of Section Titles
The text height, or font size, of the beam section type titles.

m Scale of Beam Section Drawings:
The scale for drawing the beam section types.

Beam Section Configuration Pallet

This palette contains the settings for drawing the sections on the beam profiles. The parameters in
this section are fully described below.

Beam Sections Configuration

Generate Sections for the Beam Profiles [ Generate sections for Beam Profiles
When this option is enabled, cross-sections of the beam @) sections in Al segments of Beam Profile
longitudinal profile are automatically generated and ) Section in Maximum Additional Rebars
drawn alongside the beam longitudinal profiles. Four ) Beam Types Without Additional Rebars
different practical section generation methods are defined O Typical Sections of All Beams Segments
in the software, as follows: Minimum Clear Distance of Rebars 4 )
Scale of the Beam Sections Drawings | 4
e Sections in All Segments of Beam Profile Text Height of Beam Section Details | 12
e Sections in Maximum Additional Rebars Text Height of the Section Symbal | 14
Text Height of the Section Titles 20

e Beam Type Additional Rebars

e Typical Sections of All Beams Segment I © 15550 O 135,15

Based on the characteristics of your project, you can select one of these methods for the automatic
generation of beam profile sections. These four methods are described in the following.
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® Section in All Segments of Beam Profile

In this method, the software automatically generates a cross-section for each segment of the beam
profile, including the typical and additional rebar arrangement, and places them alongside the
beam longitudinal profile.

O Section in Maximum Additional Rebars

In this method, the software automatically generates a cross-section at the location of the
maximum rebar concentration, including the typical and additional rebar arrangement, and places
it alongside the beam longitudinal profile.

O Beam Types Without Additional Rebars

In this method, the software automatically draws the beam types used in the profiles alongside the
beam longitudinal profile. Note that in this method, only the typical rebars are drawn, without the
additional rebars.

O Typical Sections of All Beam Segments

In this method, the software automatically generates cross-sections for each segment of all beam
profiles, including the typical and additional rebar arrangement. After classifying the sections, it
places all of them below the beam longitudinal profiles. This method is similar to the first method,
with the difference that in this method, the beam sections of the entire story are classified, and
instead of displaying them adjacent to each beam profile, they are displayed at the end of the
story's beam profiles.

A sample of the beam longitudinal profile cross-sections generated using the first method is
shown in the image below.

Beam Frofile BP8

S T O O s 0

WEEC BPS-A BSEC EPS.B @ SEC BP8.C M SEC EPS.-D

TOR SGem
Beam FProfile BP9

e e e M

WEEC BPD-A WESEC BB WSEC B -C W SEC ESD-D

13 -

Beam Profile BPLO

WEEC BPI0-A SEEC EP10-B @SEC EP10.C
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® Minimum Clear Distance of Rebars

This parameter defines the minimum permissible clear distance between the rebars present in the
beam section. Note that this applies to both the typical rebars and the additional rebars.

This parameter has a significant effect on the rebar arrangement in the cross-sections and should
be set based on the maximum aggregate size of the concrete, code considerations, and user
preference. If the distance between the rebars in the section falls below the value of this parameter,
the software automatically moves the rebars to the layer below to satisfy the minimum spacing
defined by this parameter. Based on this parameter, the software automatically determines the most
appropriate and symmetrical arrangement of the typical and additional rebars in each beam section,
while maintaining the fixed position of the typical rebars along the entire length of the beam
profile, and performs the corresponding drawings accordingly. To distinguish the typical rebars
from the additional rebars in the beam sections, the software displays the typical rebars as solid
circles and the additional rebars as hollow circles.

Note that this parameter also affects the calculation of the development length of hooked bars, as
described in the relevant section.

m Scale of Beam Section Drawings

This parameter defines the scale for drawing the beam longitudinal profile cross-sections alongside
the beam profiles.

m Text Height of Beam Section Details

This parameter defines the text height, or font size, of the cross-section detail annotations
alongside the beam profiles.

m Text Height of Section Symbol

This parameter defines the text height, or font size, of the cross-section detail annotations
alongside the beam profiles.

m Text Height of the Section Titles

This parameter defines the text height, or font size, of the cross-section titles alongside the beam
profiles.

m Crossties Hook Type
Crossties Hook Type  {#) 135,90 {3 135,135

This option allows you to specify whether the beam crosstie hooks are drawn with 135-degree
bends at both ends, or with a 135-degree bend at one end and a 90-degree bend at the other.
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Beam Profile Title Configuration Pallet

This palette contains the settings for the longitudinal profile title and the small key plan of the
beam longitudinal profiles. The parameters in this section are fully described below.

. - file Titl i
m Text Height of Beam Profile Titles ———

The text height, or font size, of the beam longitudinal
profile titles.

Text Height of Beam Profiles Tiles | 25

I Position of the Title Texts of the Beam Profiles
IE} Left Side ) Under Beam Profile

Insert Scale Labels in Exporting Drawings

I Insert Small Key Plan

%) Left Side Magnifier Scale of Small Key Plan 1
. Line Weight of Beam Profile Marker | 7
Placf(_ais the title and the small key plan to the left of the e e
profile.
O Under Beam Profile

Places the title and the small key plan below the
longitudinal profile.

m Position of the Beam Profile Title

Insert Scale Labels in Exporting Drawings

This option allows you to show or hide the scale annotation in the beam longitudinal profile
drawings.

Draw Small Key Plan

This option allows you to show or hide the small key plan in the beam longitudinal profile drawings.
When this option is enabled, the following parameters and options related to the settings of the
beam longitudinal profile key plan are also activated, and are described below:

m Magnifier Scale of Small Key Plan

This option allows you to define the magnification factor of the small key plan in the beam
longitudinal profile drawings.

m Line Weight of Beam Profile Marker

This option allows you to define the line weight of the highlight indicating the position of the beam
longitudinal profile in the profile location key plan.

Draw Columns in Small Plan of Profile Title
This option allows you to show or hide the columns in the small key plan.
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In all of the software's structural drawing generation interfaces, you will find the following
settings under the LIST section, which pertain to the numbering of element rebars based on their
position in the structure, also referred to as the Position Number Label, as well as the generation
of rebar schedule tables alongside the structural drawings. These are described below.

[ show Position Number Label on Rebars
Show Rebars List Tables on Drawings

O Show Position Number Label on Rebars:

A position number is automatically assigned to each rebar drawn in the structural drawings. When
this option is enabled, this position number is also annotated on the corresponding rebar alongside
the other details, allowing you to easily locate the desired rebar in the rebar schedule tables.

Show Rebar List Tables on Drawings:

When this option is enabled, the rebar schedule tables are automatically generated alongside the
structural drawings. These tables are presented separately by story, element, and rebar type.

Through the Configuration Setting menu at the top of this interface, you can save or restore your
customized settings, or reset all parameters in this interface to the software's default values.

Export Beam Profile to AutoCAD

Export Configuration Settings Export Drawings
save Custom Configuration Ctrl+5 Load Custom Configuration | | Close
h’ Load Custorn Configuration Ctrl+L
i ] Beam Sections Configuration
Default Configuration Ctrl+D :
— Generate Sections for the Beam Profiles

Beam Profile Vertical Scale  (Y5) 4 {*} Sections in All Seoments of Beam Profile
Text Height of Beam Details 12 {0} Section in Maximumn Additional Rebars
Beam Section Hatch Line Space 10 {7} Beam Types Without Additional Rebars

Exporting Beam Profiles Drawings

To generate the beam longitudinal profiles, the location plan along with the sections, and the
corresponding rebar schedules, proceed as follows:

E] Export Menu > Export Beam Profile Drawings to AutoCAD ( + )

Alternatively, clicking the icon S in the main toolbar at the top of the software opens the beam

longitudinal profile drawing configuration interface, through which you can generate the structural
beam details as longitudinal profiles.
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At the bottom of the Export Beam Profile to AutoCad interface, three buttons are provided for
generating the beam profile structural drawings, which are described below:

E.;E Export Current Beam Profile Only

Generate structural drawings for only the selected beam profile in the graphical view.

E,EE Export Beam Profiles in Current Story

Generate structural drawings for all beam profiles on the active story in the graphical view.

A= Export All Beam Profiles in Total Stories

Generate structural drawings for all longitudinal profiles across all stories, i.e., generate all beam
profiles of the structure.

Open Drawings in AutoCAD After Generating

When this option is enabled, upon completion of the drawing generation, the software
automatically opens the drawing in AutoCAD. For this purpose, the default Windows application
for opening DXF files must be set to AutoCAD.

u ETABS MATE
:-..j PLAN LEVEL: STORYZ Elevation: +725
exwanzow  DESCRIPTION: BEAM PROFLE DETAILS
Beam Profile BP—-29 _I[
T e - . - Letratms _voacme—. -
T~ B omney T [ S Tl ) ] oy o &
: r[ T T L = | || = = “ = . &= 1] = J
oy e |
L J--~ | i Tea] = e —— e i — =
S D - i S B W O e -
Elevation +723 @ B - )] @ @ 'raj @ @ s
BI..:!:IJ.:I. FProfile BP-18 I " T - - T - T - 1‘ - T a T -
. e almen | 1] [ ot | [ pormmee 8] VT £
e ™ & 1
B8O S fi 8 L= | JER =R E=2
P I i
e ke 1 b= o F IR e
Elevalion +728 & & &) i ) &) @
Beam FProfile HF-17 s - = B - = + sar ¥ m
e — P ., - me—— I
— ] esoms- (] ] | 1] &3 gy L] (R ]|_.L
E‘_ = L}
—|’ T f= = TR = ST .= i
1| — £ e B I | b 1 e
B e, S B ]
e i T R WA E—" o5 i
Copyprighl 2002 FARAZA Enginmesing Croup, Official Web Sile wew farasssgis . Email isfo@laraseng e and stabemale@gmail com
Thiz Prodwcl @ licensed io: Mobwmmed Mebdi Eslsmizsdeh, Drewing Gopers fecd by ETABS MATE »1.3.400 =l &/8/2004 82713 AM
V FARASA ETABS MATE User Manual % PAGE 125
== [Sngincering Grou — . . . .
& Bag 9 Jroup BOOKMARKS = Copyright © 2012-2026 | All Rights Reserved for FARASA Engineering Group




ETABS MATE® Software User Manual

—

FARASA Engineering Group | Document No. EN2608216102

ETABS MATE

Concreie Structure Defonlmg- o

Shear Wall Drawing Configuration

To generate the shear wall structural drawings, including the wall elevation profile and its

sections with complete rebar detailing and geometric properties, use the icon £ in the main
toolbar at the top of the software, or proceed as follows via the Export menu:

E] Export Menu > Export Shear Wall Drawings to AutoCAD ([iZ¥ )

Upon executing the drawing command, the shear wall drawing interface will appear, as shown
in the image below.

In this interface, you can edit the details designed by the software for various parts of each shear

wall. You can also configure the shear wall drawing parameters if necessary, and then generate the
wall structural drawings.

B Shear Wall Information >

Export Configuration Settings Export Drawings Owerwrite Manager

Shear Wall Detailing Design Config | Default Configuration || Load Custom Configuration

Details of Pier P1 in STORY1 Wall Drawings Configuration

Shear Wall Type

Wall Section: 534
S 1| Flex Ratin=0.354 Shear Wall Elevation H. Scale (X5) 4
Story of Wall Extents E";?ELS;T;&ZEF;:&% \Scm Shear Wall Elevation V. Scale (Y5) 2.5
E'IC'JSRFH B-Tone Lengﬂ-,=5l|:| o Shear Wall Sections Overal Scale 10
STORY2 Eqalj(EFCDm%FIESESiEgEf?tEJSS =82.07 Kgffem? <Spedal> Text Height of the Shear Wall Detail | 28
TR C cm
STORY1 Elevation Bottom=0 cm, Top= 385 om Text Height of the Shear Wall Titles | 66
Section: 53A Top of Shear Wall Elevation Offset | 0 or
Insert the Small Ties with Scale | 0.25
D D Insert the Foundation Thickness | 70 cm
Insert Boundary Zone Dimension Details
Open Drawings in AutoCAD After Generating
- - - [ show Position Mumber Label on Rebars
Overwrite Design Details Show Rebars List Tables on Drawings
Horizontal Rebar Details: | $10@15 om | 10,47cm2fm —
Boundary Element Type: IE} Spedal IO Ordinary -
Piers in Selected Story Boundary Zone Length: | 50 cm | Def,:50cm
] A
Pl Boundary Zone Tie Det.: | & NA@NA cn | Code Based TEXT o TEXT
- ] -
Reset to Default | Overwrite Changes | i
H. Scale
TEXT
C Export SHWALL 1 to AutoCAD Hide Export Configuration < :,i ﬁL
.y  Export All Shear Walls to AutoCAD Close Window B SHEAR WALL TITLE—
The drawing parameters of this interface are described in the following.
) [ IO Q
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m Shear Wall Elevation H. Scale (XS)

The horizontal scale for drawing the shear wall elevation view. L

Shear Wall Elevation H. Scale (X5) 4
m Shear Wall Elevation V. Scale (YS) Shear Wall Elevation V. Scale (Ys) | 2.5

The vertical scale for drawing the shear wall elevation view. = Shear Wal Sections Overal Scale 10
Text Height of the Shear Wall Detaill = 23

Text Height of the Shear Wall Tiles | 66
Top of Shear Wall Elevation Offset 0 com
Insert the Small Ties with Scale | 0.25

Insert the Foundation Thicdkness | 70 cm
Insert Boundary Zone Dimension Details

m Shear Wall Section Overal Scale
The overall scale for drawing the shear wall sections.

m Text Height of the Shear Wall Details

The text height, or font size, of the shear wall detail . Open Drawings in AutoCAD After Generating
[ show Position Number Label on Rebars
m Text Height of the Shear Wall Titles Show Rebars List Tables on Drawings
The text height, or font size, of the shear wall titles. TEXT,
m Top of Shear Wall Elevation Offset n
. . . JEXT o TEXT
The reduction or increase of the top-of-wall elevation - 7 ot
annotation placed on the profile. H. Scale
TEXT
Insert the Small Ties with Scale ... ?E ﬁL
Draws small ties on the tie details with the magnification : —
B SHEAR WALL TITLE =—

factor specified in this section, for a better understanding of
the closed tie and crosstie arrangement of the wall.

Insert the Foundation Thickness ...

Specifies whether the foundation thickness dimension line is drawn below the wall, and provides
the option to define the foundation thickness of the structure.

Insert Boundary Zone Dimension Details

Specifies whether the boundary element length dimension lines are drawn on the shear wall
sections.

Open Drawing in AutoCAD After Generating

Opens the structural drawing in AutoCAD upon completion of the drawing generation by the
software.

In all of the software's structural drawing generation interfaces, you will find the following
settings under the LIST section, which pertain to the numbering of element rebars based on their
position in the structure, also referred to as the Position Number Label, as well as the generation
of rebar schedule tables alongside the structural drawings. These are described below:

[ show Position Mumber Label on Rebars
Show Rebars List Tables on Drawings
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O Show Position Number Label on Rebars:

A position number is automatically assigned to each rebar drawn in the structural drawings. When
this option is enabled, this position number is also annotated on the corresponding rebar alongside
the other details, allowing you to easily locate the desired rebar in the rebar schedule tables.

Show Rebar List Tables on Drawings:

When this option is enabled, the rebar schedule tables are automatically generated alongside the
structural drawings. These tables are presented separately by story, element, and rebar type.

Furthermore, through the Configuration Setting menu at the top of this interface, you can save

or restore your customized settings, or reset all parameters in this interface to the software's default
values.

B Shear Wall Information

Export Configuration Settings Export Drawings Overwrite Manager
Save Custorn Configuration Ctrl+5 Die
Load Custom Configuration Ctrl+L

Delete Custom Configuration

Set Default Configuration Ctrl+D 2/m
—— 0@ 10crm
STORY3 B-Zone Length=59 cm
STORY2 Max Compressive Stress=0 Kgffom? <Ordinar

0.15F'c= 31.5Kaffom?

Note that at the top of this interface, as shown in the image below, buttons are provided for quick
access to certain commands. These are described below:

Design Config = | Default Configuration | | Load Custom Configuration

Load Custom Configuration: Allows you to load your customized settings
Default Configuration: Allows you to restore the software's default settings,

Design Config: Provides convenient access to the shear wall design configuration interface.

Two buttons are provided in this interface for generating the wall structural drawings, which are
described in the following.
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Exporting Shear Wall Drawings

To generate the shear wall structural drawings, including the wall elevation profile and its

sections with complete rebar detailing and geometric properties, use the icon &t in the main

toolbar at the top of the software, or proceed as follows via the Export menu:
E] Export Menu > Export Shear Wall Drawings to AutoCAD (| F2 B

Two buttons are provided in this interface for generating the wall structural drawings, which are
described in the following.

C Export SHWALL 1 to AutoCAD |

This button allows you to generate the structural drawings for only the selected shear wall.

A2  Export All Shear Walls to AutoCAD |

This button allows you to automatically generate the structural drawings for all shear walls of the
structural project, as shown in the image below, and save them in a file in the standard AutoCAD
drawing format.

= DETAILS OF SHEAR WALL 8
raasseas Al Dimensions Are In Unit Of Centi Meter.
ETARS MATE » Main febar Listofer of Shear %alis
Fraition | Rasbar Shape | e, | Lacgih | Welgt | Heier | Weighl
Sxber | oehmiel | bt | b | w1 | g | e
[P [—-E— ey TR T 12 4a
| w w|we| w0 | w 12 )
ETI ——— T 85 | i | 4l
Bl R e — T 12 | 1@ | a3
R 5 s ke | 200 .5 1 na
e e T pr o |—a——|ma | == | 72 | = -
e | | [ = [ S G ) Y I T
Seg e 5= pTRy L [ [r— vy e K ' b
€ IS © L [ ] i L L IFyF '
§ iy [ —m— 3 [ 3 T
[y [ ——— i a1 n 2
E r T " [T [—r— o ) ar o6
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Tun mrrcep pevTe
¥ -
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T — £ ] T D W | ree L iz | sas
E' [: [: ] ‘4 LI [:]r 1? m - -m:r.s m::;—: L
=y Y e— - et [ B e
St i) iz alla offa 1 1 1 1
b4 W v SHEAR WALL 6 : SECTION B_B e | Byt Jeo] w | a3 [ wa | ma
Al 2 LS D. wn | 1 os nz &1
e Shasr Wall Ti ard Tiepns Sammalon Valies o | B | B35 kg
-
I -
I _...,.',_':," = — "_:?..".:'__ e e ETADS MATE » Shesr Wall Robare Semmary Regor
S T = = ) e e
J
b an wma T 0] 2| L TIE- Wi | o waz | m | um
I A | | T 2 FET) 7] Ty
HER gRER E - e T = i 15 0 142
it § : i i e L] st | [ A
— SHEAR WALL 8 : BECTION A-—A prey = W T prey
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I 1 Wi iy T
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Gverlap Lemgih According o Rebar Poaiton in e
BDETAILS OF SHEAR WAL B Sebar Sx | 410 | A2 | 414 ] A8 [ 400 [ e [ [ )
EVEVATION VIEW [T D R R ES A D E
Sear Mottem | 5o | w | po | 50 oo || v e | e [mm
Cabma-Bab | b6 | m | B0 | 50 | 00| e | 1 | 1 | 1w | o |
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Export Options
You can easily select the drawing unit for the structural drawings and configure certain outputs,
such as the Excel output, within the software. To do so, proceed as follows:

E] Export Menu > Option of Drawings Export

Executing this command opens the export options interface, as shown in the image below. The
parameters of this interface are described below.

B Export Options X

Units of Drawing

The first part of this interface pertains to
setting the drawing unit for the drawings.

From the UNIT of Drawings section, As
shown in the image, you can select
millimeters, centimeters, or meters as the
unit for generating your structural drawings.

Font Style of Drawings

The second part of this interface pertains to
the font settings for the structural drawing
text annotations.

As shown in the image, from the FONT Style
section, you can select your desired font for
the structural drawing text annotations
from the list of fonts suggested by the
software.

Noting that the ETABS MATE Default
font, which is selected by default, provides
the highest drawing generation speed and is
recommended for use in large projects.

Drawings Export Options

[LCTid of Drawings
I Select Dimension Units of the Drawings
) Milimetres (mm)

{*) Centimetres (cm)
) Meters (m)

Dimension

[EEEEEREER

I Style
I Select Text Font Style of the Drawings

{*) ETABS MATE Default (High Performance)

) Romantic

) Verdana

) Tahoma

) Comic Sans MS
) SansSerif

Data

Generate Story Reber Listofer (Bar Schedule)
D Save Listofer Data File When Generate Drawings

O]
0

Cancel

Apply Changes and Close

Note that the font of the text annotations generated by the software is defined as a Text Style in
AutoCAD. Given this feature, you can also apply your desired font in AutoCAD by changing the

font in the Text Style settings.
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Rebar Schedule Parameters

The third part of this interface pertains to the rebar schedule settings and the Excel output of the
structural material data. The parameters in this section are described below.

Data

Generate Story Reber Listofer (Bar Schedule)
Save Listofer Data File When Generate Drawings

{*) Comma Delimited Data File {*.csv File)
) Microsoft Excel Data File (*.xds file)
) Uni Code Text file (*. bt file)

Generate Story Rebar Listofer (Bar Schedule)

In this section, you can specify whether, in addition to the complete structural rebar schedule,
story-level rebar schedules are also calculated and placed alongside the structural drawings. When
this option is enabled, as shown in the image below, the story-level rebar schedules are also
calculated and inserted alongside the drawings.

ALL STORIES
| e L

i!ﬁ

(e vle|wvw|[HH

|
Ig/Ei 2[4 Bleele

l_ii; r .

T
LIaE
HEEE

HIRRHE

Jejel

'I' ’|'H |

[ Save Listofer Data File When Generate Drawings

By enabling this option, you can specify that the rebar schedule data, in addition to being placed
as a table alongside the structural drawings, is also saved as a separate data file, for example, as
an Excel file.

When this option is enabled, each time a structural drawing command is executed, a data file
containing the rebar schedule tables is also saved with the same name as the structural
drawing and in the same location as the AutoCAD drawing file. Furthermore, as shown in the
image, you have several options for the file format in which the rebar schedule tables are
saved, including saving as an Excel file or as a text file. You may use either based on your
requirements.
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High Pressure Column Detailing Provisions

If the structural frame is designed for special ductility, specific provisions must be applied to the
transverse reinforcement design of High Pressure columns.

In accordance with the ACI code, High Pressure columns are defined as columns in which the
compressive force P, > 0.3 Ag F'c, or in which F'c > 70 MPa. These columns must first be
identified, and then their specific provisions must be applied. Detailed explanations in this regard
are provided below.

Automatic Identification of High Pressure Columns

First, the High Pressure columns must be identified by the program. To perform this process, the
Column Design Forces table must first be exported from the ETABS software as an XML file. To
do this, from the File menu in the ETABS software, first select Export, and then select ETABS
Database to XML ..., as shown in the image below.

E ETABS Ultimate 20.1.0 - main

h‘FiIe Edit View Define Draw  Select  Assign Analyze  Display  Design  Options  Tools

[ New Model.. G @ & @ Q §'_‘ﬂ 28 3d pl2 el® &d ‘g‘r
N Open. FRMX WX S B 4
© Close. » X | [ PlanView-ROOF-Z=20.1
Ej Save
H Save As..,
LEI Import b
73 Expor v |8 emBs ek TextFile..
csi Uploadte G5l Cloud.. % ETABS Database Tables to Excel..
& Create Video.., r @ ETABS Database Tables to Access...
Print Graphics.. Sm ETABS Database Tables to Text..
. [thn| ETABS Database Tables to XML.. =]
Create Report r
. G Partial ETABS .edb File...
Capture Picture »
. . tm Story as SAFE V12 f2k File..
E Project Information...
®  Comments and Log.. @ Revit Structure .exr File...
'@ Show Input/Cutput Text Files.., @ DEF/.D'WG File...
|
1 CAUsersh...\mainHP.EDE & CIS/2 STEP File...
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Then, as shown in the image below, in the Choose Table for Export to XML File interface, select
only the Design Forces — Columns table (or the Column Design Forces table in earlier versions of
ETABS software) and save the file containing the column design forces with Kgf, cm units at your
desired location.

E Choose Tables for Export to XML File

Edit

=[] MODEL DEFINTION (0 of 100 tables selected) sl Sl I8 S

"|:| System Data Select Load Patterns...
-0 Property Definttions 24 of 24 Selected

-] Load Pattern Definitions
i#-00 Other Definitions Load Cases (Results)
-0 Load Case Definitions
-0 Connectivity Data
-0 Joint Assignments 26 of 26 Selected
&#-00 Frame Assignments

Select Load Cases...

--|:| Area Assignments Select Combos...
--I:l Options and Preferences Data 128 of 128 Selected
-0 Miscellaneous Data

-0 ANALYSIS RESULTS (0 of 41 tables selected) Modify/Show Options. ..

-0 Run Information
-0 Joint Output
--|:| Element Output Options
-0 Structure Output

=-B DESIGH DATA (1 of 21 tables selected)
i O De=ign Definition Data

EI I Design Forces

=B . Ciesign Force Data

I D Table: Cesign Forces - Beams

[ ] Open File After Export

[] ExposeAl Input Tables

: De=ign Forces - Columns

. [0 Concrete Frame Design Qutput

MNamed Sets

| oK | Cancel

Now, this file containing the column design forces must be imported into ETABS MATE. To do this,
from the File menu, select Import Column Design Force to Detect High Pressure Columns, and then
select the XML file containing the column design forces that was saved in the previous step.

Note that this option in the File menu is only active when the earthquake resistance type of
the structure was set to Special Moment Frame at the beginning of the structural geometry
import into the software.
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E] File Menu > Import Column Design Force to Detect High Pressure Columns

;- ETABS MATE - Concrete Structure Assistants

File Export View Define Select Assign Design Reports Display Option Extra
Mew Project Ctrl+M
Open Project ... Ctrl+C

20 ~  pr | £ @

t and Design Information:

Open Demo Sample File

Save Project Ctrl+5
Save Project as ... H High-Pressure
Pu=5%00.& Ton
Import Structure Model From ETABS Text File Ctrl+T E;":_IGE 1;,354
: : 3 A =0.052
Import Frame Design Surnmary File 1 Ctrl+D '——t_noss_w GH[
Import Frame Design Surmmary File 2, 3, ... E;T'S’:llﬁ‘f;_‘mﬁ
Bs=72E5(1.02%)
Import Columnn Design Force to Detect High Presure Columns _
Import Bearn Design Force to Detect High Shear Beams
Import Shear Wall Design Surnmary File 1 Ctrl+H High-Pressurk
Import Shear Wall Design Summary File 2, 3, .. e
PMM=0.33
. D2z Av/s=0.066
Printer Setup ... EmC3:Av/s=0.066
: HHees_12.32[HP
Print whole Extents of Structure Ctrl+P DimTE»SxﬁE[ ]
) Bars:12d3f
Print Selected Area of Structure Ctrl+Y Az=95,51(1.28%)

View Imported Files Information

View Last Etabs Design Summary File

View Project Information

Exit

[

—'n:e.r 23 [HF]
T T RReE ] o s o

After importing the data file containing the Column Design Forces using the option shown in the

Image above, the software automatically determines the maximum compressive force Py for each
column at each story of the structure from among all the load combinations in the data file exported
from ETABS, and displays this force on the structural columns, as shown in the image below.

1 2 3
| | |
Pu=311 Ton - Pu=248 Ton - Pu=238 Ton--
6032722 [HP] e032T22 e032T22
Dim: 60x0 Dim: 60xo0 Dim: 60x60
Bars: 32d22 Bars: 32d22 Bars: 32d22
As=121.64(3.38%) As=121.64(3.38%) As=121.64(3.38%)
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After importing the file containing the column design forces, the software calculates the
0.3AgF'c values for each column and compares them with the maximum compressive force of that
column. If Py > 0.3AgF'c or F'c > 70MPa, the software identifies that column as a High Pressure
column and displays the details of the calculations performed, as shown below. As can be seen in
the image, the number of columns identified as High Pressure by the software, as well as the total
number of columns in the project, are displayed alongside other details in this interface for the
user's information.

ETABS MATE - Detect High Pressure Columns

Detecting High Pressure Columnsg of Structure

E‘/’ Number of Detected High Pressure Columns: 49 -
Total Number of Columns in Structure: 189

Reading Column Design Data

Detectig High Pressure Column

MOTE: If the Pu of any column is greater than the 0.3AgF'c, the software will consider it
as a High Pressure column and then will assign a duplicated section that section name is
marked by [HF] to detected High Pressure column,

Delete all Imparted Pu and [HF] Sections | Apply and Close |

Detected High Presure Columns Informations

Story Column UHame Combo Pu {ton) 0.3agf'c
S5-3%9¢g C20 334 dynl-1 445.2 429.0 -
S5-3%9g Cas 333 dyn%-5 S4%9.8 429.0
5-3%g C2l 331 dyn7-5 4453 4259.0
S-000 Cé 294 dyn9-5 471.8 425.0
S5-000 ) 285 dynl-1 525.5 4259.0
S5-000 C1l0 288 dyn7-5 526.3 S07.0
S-000 Cll 2495 dynl-1 678.3 5a7.0
S-00a0 Clz 300 dyn3-1 713.1 253.5
S-000 C1l3 301 dynl-1 574.0 429.0
S-000 C15 303 dynl-1 452.8 4259.0
S-000 Clé 304 dynl-1 682.6 425.0
S5-000 C17 305 dynl-1 71%.2 253.5
S5-000 Cls 308 dynl-1 693.1 S07.0
S-000 Cl% 307 dyn7-5 g02.4 4259.0
S-00a0 el 308 dynl-1 S00.8 4259.0
S-000 Cas 309 dyn%-5 g07.2 429.0
S-000 C2 3 dyn7-5 .8 hd
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Applying Detailing Provisions for High Pressure Columns

After the software automatically identifies the High Pressure columns, as described in the
previous section, it automatically assigns a new section with the suffix [HP], which stands for High
Pressure, to these columns.

As shown in the image below, the High Pressure columns, whose section names are marked with
the [HP] suffix, are easily visible in the structural plan.

This new section has exactly the same properties as the original column section, with the
difference that the transverse reinforcement provisions for high pressure columns have also been
applied. These provisions are described in the following.

1 2 3
" PMM=0.921  PMM=0.91 r~ PMM=0.982
[T Ay s=0.062, Pu=311 Ton [ Av/s=0.062, Pu=248 Ton [ Ay s=0.062, Pu=238 To
Elen32122 [DHP]-q 6032T22 6032722
Dim: 60x6 Dirm: 60x60 Dim: 60x60
Bars: 32d22 Bars: 32d22 Bars: 32d22
As=121.64(3.38%) As=121.64(3.38%) As=121.64(3.38%)

In accordance with ACI provisions, specific requirements must be observed in the design of
High Pressure Columns. Among them, all rebars in the section of high pressure Columns must be
restrained by tie corners or seismic hooks. In addition to satisfying relationships a and b, which
are mandatory for all columns in structures with special ductility, relationship ¢ must also be
applied in the transverse reinforcement design of these columns. These relationships are provided
below. When the software identifies a column as being in a High Pressure state, it automatically
calculates all these provisions and applies them in the transverse reinforcement detailing.

a) A.S'J’r"{-gbc> 0.3[;—31J£

¢l Vi

f.i'
b) A.Sfff{Sbc::. 0.09 —=
Sy
P
c) Agylsb.> 0.2k k,—
vt eh
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A sample drawing generated by the software is shown in the image below. This column has been
identified by the software as a High Pressure column at the first story and as a normal column at
the second story, and the transverse reinforcement details of the column have been calculated

accordingly.
Elev. +650 2Es
2 | ¥
Z Max Slope: 16 zafz@ 10 __|/
<
24922 sleg
O~ s
60x60cm ——9 {P | 60 o)
! | 24022
£ .2
o Eg @ | @12@10cm or_
3 g @12@10cm
P (S}
* ‘— Cover=4cm
S
Ele®
Elev. +310 alTd
~ . 717 el~g
Z Max Slope: 16 é‘f(@ 13 %
s
32022 gl&®
L=475 =] =
60x60cm 4 + k 60 ¥
- | 302
; K
= Fry @ | @10@12cm or
3 ag @10@12cm
S S}
+ ‘—Cover=4cm
]
B2
7EI¢L'-,;3Q,,|, 2leg
32&;22 & =
§ “.7 L=3.5 8 ,;I‘,SJ Z
§ ®|eg
Number=2 H.Scale 1:25
V.Scale 1:40
Sec.Sc. 1:20
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High Shear Beam Detailing Provisions

In accordance with ACI provisions, specific requirements must be observed in the transverse
reinforcement design and detailing of High Shear Beams. In accordance with the code, High Shear
Beams are defined as beams in which V¢ > 0.33,/f" b, d. In these beams, the maximum
spacing of shear reinforcement along the member length must not exceed the lesser of d/4 and
300 mm, and the maximum spacing of the legs across the section width must not exceed the lesser

of d/2 and 300 mm. These beams must first be identified, and then their specific detailing
provisions must be applied. Detailed explanations in this regard are provided below.

Automatic Identification of High Shear Beams

To identify High Shear Beams in structure, the software first automatically calculates the value
of 0. 33\/f_’c b, d for all structural beams and compares it with the V¢ value imported from the
ETABS software to identify the high shear beams.

To do this, first select Export Database Tables to XML from the File menu in the ETABS software,
and then select the Design Forces — Beams table (or the Beam Design Forces table in earlier
versions of ETABS), as shown in the image below.

Edit

=[] MODEL DEFINTION {0 of 92 tables selected) LT T LTS LT

(-] System Data Select Load Patterns...
--|:| Property Definitions

--I:l Load Pattern Definitions
--I:I Other Definitions Lead Cazes (Results)
#-[] Load Case Definitions
-0 Connectivity Data

|:| Joint Assignments 17 of 17 Selected
--|:| Frame Assignments

25 of 25 Selected

Select Load Cases...

(-0 Area Assignments Select Combos...
--|:| Options and Preferences Data 53 of 67 Selected
#-[] Miscellaneous Data

=00 ANALYSIS RESULTS (0 of 43 tables selected) Modify/Show Options...

-] Run Information
[-00 Joint Output
--I:l Element Output Options
[#- Structure Qutput

(=B DESIGN DATA (1 of 22 tables selected)
[#-[] Design Definition Data

-8 Design Forces

=3 . Design Force Data

. - Table: Design Forces - Beams
L i..[] Table: Design Forces - Columns ] Expose Al Input Tables
--I:l Concrete Frame Design Output

] show if Used in Model
] Open File After Export

Named Sets
IT' Cancel
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Then, in ETABS MATE, after importing the e2k file and the design data file, to automatically
identify high shear beams, use Import Beam Design Force to Detect High Shear Beams from the
File menu, as shown in the image below, and select the XML file containing the beam design forces

that was saved in the previous step.

ETABS MATE - Concrete Structure Assistants

File Export View Define Select Assign Design Reports Display Option Ext
Mew Project Ctrl+M
Open Project ... Ctrl+ O .
P d . k300 J Db Ef @
Open Demo Sample File
) jon and Transverse
Save Project Ctrl+5
Save Project as ... B
| Bl
Import Structure Model From ETABS Text File Ctrl+T 0,059 g,ggg
Import Frame Design Surmmary File 1 Ctrl+D e | ooes ";
1
: : o
Import Frame Design Summary File 2, 3, ... b | oo -
b5 7 dio@s  dine
Import Column Design Force to Detect High Presure Columns z|E
Import Beamn Design Force to Detect High Shear Beams ﬁ
Import Shear Wall Design Surnrmary File 1 Ctrl+H B :;
Import Shear Wall Design Summary File 2, 3, ... F=|5
Printer Setup ... & § a1
Print whole Extents of Structure Ctrl+P | ;i_T 0.095 G.EEE
Print Selected Area of Structure Ctrl+Y¥ tﬂﬁéz::@a s
View Imported Files Information G__J_
B LN :
View Last Etabs Design Summary File EE |
View Project Information - é
S B2
- o|= 0
Exit b o 0.11 0.047
S 8 a6 —r =I=|-_-r:r_1--_—-_.- rrr— el | A10E

After importing the file containing the beam design forces, ETABS MATE extracts the beam

design data from the corresponding table and then determines the maximum shear force Vs from
all the imported load combinations for each of the start, middle, and end stations of the structural
beams.
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Afterward, the Detect High Shear Beam interface will appear, as shown in the image below,
providing a report of the beams identified as high shear beams. Pressing the Apply and Close button
will apply the high shear beam provisions. Note that if you do not wish to apply the high shear
beam provisions in the project, pressing the Delete all High Shear Details from Beam button will
restore all high shear beams to their original state.

ETABS MATE - Detect High Shear Beams

Detecting High Shear Beams of Structure

NHumber of Detected High Shear Beams: 37
Total Number of Beams in Structure: 163
Reading Beam Design Data

Detectig High Shear Beams

MOTE: If the shear force of any beam is greater than the 0.33(F'c™¥2)b.d, the software
will consider it as a High Shear Beam and then will add a star sign to the Awv/fs value of the
corresponding part of beam to mark it and will apply the relevant rules.

Delete all High Shear Details from Beams Apply and Close

Detected High Shear Beams Informations

e Vs (kgf) Vin (kgf) Ve (kgf) 0.33f'cbd
5T3 B2E 24273 14998 23357 18322 &
5T3 B2 18921 16248 17535 18322
5T2 Bd 18815 16108 17897 18322
5T2 BE 43934 42859 42373 22436
5T2 B7 14280 12622 13279 14209
5T2 BL0O 47539 47270 48601 18322
5T2 B15 23731 17818 24970 18322
5T2 B17 24338 18737 27157 22436
5T2 Bl 28530 18559 25150 22436
5T2 B2E 24242 16808 23422 18322
5T2 B2 19034 16375 17732 18322
5T1 BE 38235 37110 37920 22436
5T1 BLO 38564 8615 39946 18322
5T1 BLS 21913 16012 23162 18322
5T1 BL7 22207 16532 26360 22436
5T1 B18& 27497 15598 27622 22436
22430 2179
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Applying Detailing Provisions for High Shear Beam

After the software identifies the high shear beams, activating the Shear — Torsion Tie layer from

the LAYER DISPLAY palette appends an asterisk (*) to the end of the A\/S values on the beams at

the locations identified as high shear, as shown in the image below, allowing the user to easily
distinguish the high shear beams from the other beams.

In these beams, the maximum spacing of shear reinforcement along the member length must not
exceed the lesser of d/4 and 300 mm, and the maximum spacing of the legs across the section

width must not exceed the lesser of d/2 and 300 mm. The software automatically applies these
provisions in the beam tie calculation.

As shown in the image below, in the portions of the beam identified as high shear, the tie spacing
has been reduced to the minimum of (d/4 and 300 mm). Furthermore, to ensure the spacing
between legs across the section does not exceed the minimum of (d/2 and 300 mm), the number
of crossties at the given location has also been automatically increased.

B1 \ 4 B1 \ 4 B1

0 0 0
0.071 0.035 0.072 7 0.109* 0.035 0.109* =7 0.072 0.035 0.072
Rial @D

dio@e dio@iz2 dio@e 3d10@6 dig@miz2 3d10@6 mdl':liiﬁ dig@i?2 diome
o o ol [
82 e e i
S|g ST Sl S|D

A sample AutoCAD output generated by the software for the detailing of the above beam is
shown in the image below, in which the beam dimensions and their tie details are clearly presented.

- D
3 B
4 OTO 1 @ ! U
‘ 1016(L~16 [
jo16( (L=80Q)3016
{L~360)2a (L~380)2022 (L=180)1218
: B1:30x30 81:30x30 81:30x30
|} -~ |
W =1 P
I Jl L~800)1016 I -I ) ) ) | ! 1}e18 l> 1
Jo16( | (L=080)3016
B(1 |
20 65 65 120 85 85 3120 65
T1-Tie T TaTie T1-Tie 3 _Tim Mi-Tw | 1i-Te 26-Tie Ti-te
I‘Q_OG 012_@12 210020 210846 010812 o1 096 01086 0192)2 *10®6
O il 1 m il M O ] O
B—
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Hooked Bar Development Length Control

The software calculates the development length of hooked bars for end beams of spam in
accordance with ACI 318 provisions, using Sections 25.4.3.1, 25.4.3.2, and 18.8.5.1, based on the
maximum values obtained from the following relationships.

l _ Yethr ot 0.043f, 15
dh — A \/E b

lan = f,dp/ (5ANTFD)

lgn = 8d, (104, for lightweight concrete)

lyn = 150mm  (190mm for lightweight concrete)

Modification
factor Condition Value of factor
Lightweight concrete 0.75
Lightweight A :
Normalweight concrete 1.0
Epoxy-coated or zinc and epoxy 12
dual-coated reinforcement )
Epoxy v. -
Uncoated or zinc-coated L0
(galvanized) reinforcement )
Confining For Mo. 36 and smaller bars with 10
reinforcement Am = 0.44;; or s = 64,7 -
Wr Other 1.6
Location v, For No. 36 and smaller diameter
hooked bars:
(1) Terminating inside column
core with side cover normal to 1.0
plane of hook = 65 mm, or
(2) With side cover normal to
plane of hook = 64}
Other 1.25
Concrete Forf,' =42 MPa 105+ 0.6
strength . For £ > 42 MPa 10
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You can configure all parameters for calculating the development length of hooked bars in end
beams. To do so, select Development Length of Hooked Bars Parameter from the Design menu
to open the corresponding interface, as shown in the image below. As can be seen, all parameters
in this interface are configured by default based on ACI 318, in accordance with the table above,
and no modification is required. However, they can be edited if necessary.

B Development Length of Hooked Bars Configuration *

Configuration Settings Export

Calculation Parameters of Development Length of Hooked Bars

Development length (Ldh) for deformed bars }3 4000 kofjom? = 392,26 MPa
in tension terminating in a standard hook: shall i o

be the greater than below equations based fe 210 kgffem? = 20.53 MPa
on the ACI318-19 i25.4. 3 1:' and also the A 1 Lightweight Concrete Factor
ACI318-19 (18.8.5.1).

‘4-‘5. 1 Epoxy Reinforcement Factor
Wb, 0.043F, _
Edh = — '1] - — dé"j 1,!%- 1 Confined Rebar Factor
= A ret
L 1,'5,- 1.6 Mot Confined Rebar Factor

lan = fdp /(540 f;) Yo 1 Rebar with Thin Side Cover
= 1,'.'Ja 1.25 Rebar with Thick Side Cover
lan = 8dy

1,'L‘¢ 0.7961 | Concrete Strength Factor
lan = 150 mm

Minimum Allowable Clear Distance of Rebars | 4 om

Development Length of Bars in Tension Terminating in a Standard Hook (Ldh)

Rebar Diameter

Yy i, | €10 | €12 | #14 | #16 | $18 | 20 | $22 | $25 | $28 | P32

1.6 1.25 19 25 31 38 45 33 61 74 i) 107

1.6 1 15 20 25 30 3o 42 44 ) 0 a0
1 1.25 16 19 22 26 29 33 38 45 35 67
1 1 156 19 X2 25 X 32 35 40 45 i

Apply Changes and Close Close

Based on the relationships mentioned above and using the parameters defined in this interface,
the software automatically calculates the development length of hooked bars in end beams of
frame. To view the calculated details, simply select the Ldh of Beam Hooked Rebar option from
the LAYER DISPLAY panel, and the calculated required development length values for the top and
bottom hooked bars of the end beams will be displayed on the plan, as shown in the image below.

/1
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As shown in the below image, for each beam located at the end of the frame, the required
development length for the top hooked end bars is displayed at the top of the beam, and the required
development length for the bottom hooked end bars is displayed at the bottom of the beam.
Additionally, the development length provided by the column dimension in the beam direction is
displayed in the middle of the beam, enclosed within [XX] brackets in gray.

A B C D
[ [ [ [
1 | —
42.3 WRN w|w
— LR un
2 P63 [35] : |
ol |
ﬂ m S K3
ATy
o|m,
AT
Ol m
|y —
o|m,
3 u |
u )
25.6 OK
-
4 —
I 25.6 [35]
(Ye] BVs]
|
]l

If the calculated development length is less than the length provided by the column dimension
in the beam direction, the calculated required development length is displayed in blue for the top
bars and in green for the bottom bars, indicating that the development length of the hooked bar is
satisfied. Otherwise, the calculated required development length is displayed in red, signifying that
the required development length for the hooked end bars of the beam is not satisfied within the
column, and a WRN warning is also displayed in the middle portion of the beam. Note that by
right-clicking on any beam, you can view the detailed calculations of the development length for
the hooked end bars, as described in the following.
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To view the detailed calculations of the development length for hooked bars in end beams, select
Ldh of Beam Hooked Rebar or Total Beam Rebar Details from the LAYER DISPLAY panel, then
click on the desired beam to open the beam reinforcement detailing interface, as shown in the
Image below.

As shown in the image, in the column of [JEELEIEIN, the calculated development length for the
hooked rebars of end beam, on the discontinuous side, is displayed for both the top and bottom
beam rebars. Additionally, an icon [}l is activated for each part where the calculation has been
performed. Clicking on each icon opens the corresponding interface for viewing the development
length details.

It should be noted that that if an Ldh calculation is not required, for example, if the rebar is not
an end rebar, the phrase N/A is displayed in this field, indicating that the calculation of this
parameter is not applicable.

[ Reinfocement Details of Bearn B148

General Information of Selected Beam

Type : B2 Length :675cm Beam Position @ End of Multi Span
Section : BA0X40 5. Offset: 20 cm [[] start Condition: Not Continous
Story @ STORYY E. Offset: 20 cm B End Condition: Continous

Elevation: 385 Cm MetLen. : 635 am Torsional Long. Steel: 0,000 cm?

Beam Reinforcement Details

Ad. Torsion Flexural Typical Ad. Steel Ad. Rebar Length Ldh info

'I'OP 0.000 14.829 9.42 5.405 4’ 42cm NG

=L 0.000 5.062 8.04 0.0 - A - 30cm OK.
MIDDLE 0.000 3.892 .42 0.0 - g‘? - MfA

BOT 0.000 11.709 3.04 3.667 2d1s .g? 620 M/A

'I'OP 0.000 16.34 9.42 &, 916 2d22 .g? MfA

0.000 5.062 8.04 M/A

TOP Tvplcal Reinforcement FACE Typical from General Section BOT Tvplcal Reinforcement
Bars: 3d20  As=9.42 cm? MNone Bars: 4d16  As=8.04 cm?

Overwrite Changed Details And Close | Qverwrite Changed Details |
| == = | |
B A R ETABS MATE User Manual
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Clicking on the icon Ml opens the corresponding interface for viewing the detailed calculation
of the hooked bar development length, as shown in the image below. These details include the
beam information, the typical and additional beam rebars, the beam ties and dimensions, the
information of the column connected to the beam, the calculation details of the coefficients

Ve, Yr, Yo, Y. , the method of calculating Aw , Ans and the entire computational procedure leading

to the calculation of the hooked bar development length, all of which can be reviewed by scrolling
through the interface.

- 42.3 Widh =
: @ 30.3 135] T

W

General Information of Selected Beam

Type : B2 Length :675am Beam Position : End of Multi Span
Section : B4OX40 5. Offset: 20 cm [[] Start Condition: Mot Continous
Story  : STORY1 E. Offset: 20 cm B End Condition: Continous

Elevation: 386 Cm MNet Len. : 635 cm Torsional Long. Steel: 0.000 cm?

Beam Reinforcement Details

Ad. Torsion Flexural Typical Ad. steel Ad. Rebar Length Ldh info

ToP 14.829
START [

5.062 a.04
ETABS MATE - Hocked Bar Development Length

Ldh Calculation Details Calculation Config

Calculation Details of Development Length of Hooked Bars

Schematic Figure of Studied Elements and TOP Rebars

Development length for deformed bars in tension terminating in a standard hook shall be Typical Rebar: 3d20
calculated by below equations based on the ACI318-19 (25.4.3.1and 18.8.5.1), butLdh Added Rebar: 2d20
shall be at least the greater of 8db and 150 mm for normalweight concrete and at least
the greater of 10db and 130 mm for lightweight concrete.

Ea‘h _ 1Ps¢'rtpa‘a‘!’c 0. 043fy dj_s
rJE

lan = Fydp /(54T ACI318-19 (18.8.5.1)

Calculating the development length of hooked bars based on criteria mentioned above:

ACI318-19 (25.4.3.1)

»% General Information of Project:
Fy = 4000 kaffomz, fir = 210 Kaffom?

Landa = 1, SayE =1

=» Beam Containing Hooked Rebars Under Study:
Beam Lable: B143, Story: STORY1, Elevation: 385 cm
Section: B40%40, Beam Type: B2, Angle: 0

Sec.Height =40 cm, Sec.Width = 40 cm, Clear Cover = 4cm
Typical Steel: 3d20 = 9.42 cm?

Additional Steel: 2d20 = 5.28 am? A=1  Ye=1 Yr=16 Yo=1 Pe=10.7%
Total Steel Area = 15.71 cm?
Maximum Rebar Diameter = 20 mm

I Summary of Calculating the Ldh for d20 mm

Mumber of Rebars Row = 5 = :
Distance Between Rebar Rows = 5.68 cm = Devehpment Length e
Beam Tie Details: d3@3am Required Development Length (Ldh) = 42.3 cm
Provided Development Lenght = 35 cm
## Column in Which the Hooked Rebars are Anchored: Beam Section: B40X40
Column Lable: C41, Story: STORY1 Anchored Section: C40X40-8P20
Section: C40X40-8P20, Angle: 50 Beam Total Steel Area = 15,71 am?
X.Location = -140 am, ¥.Location = 1865 an The Column Dimensions Do Mot Satisfy the Development Length of
:Ecbhaoranagiih: ;J‘Z%m szf:f%éhgigirjg l%-nt;é 1ug-ﬁar Cover: 4am the Hooked Bars. You must decrease the bar size or increase column

dimensions or use diamond ties for column.

=» Caloulation Details of Development Length of Hooked Bar with Diameter of 20 mm

SayC = Minimum(f'c/105 + 0.6, 1.0) = 0.796 Print Report Save as Text File ‘ Close |
Beam Behar Distanre = 5§ 88 rm < Gdb = 12 e Then Mot Gond
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It should be noted that you can print the detailed calculations of the hooked bar development
length as a complete report, and use it for verification or inclusion in the calculation book. To do
S0, use the Print Report button in the hooked bar development length details interface to generate
the graphical report shown below, which is printed directly by the software.

J/£ ETABS MATE
= Sample Structure > Development Length of Hooked Bars Calculation Report

Development length for deformed bars m tension terminating Typica
in a standard hook shall be calculated by below equations Added
based on ACT318-19 (25.4.3.1 and 18.8.5.1) but Ldh shall

be at least the greater of 8db and 150 mm for normalweight

concrete and at least the greater of 10db and 190 mm for

lightweight concrete.

Vb, O083S,
B
A \f
lan = ,S_.dm"(f.éﬁ\-fcj ACI318-19 (188.51)

Ian = ACI318-19 (25431)

Schematic Figure of Studied Blements and TOP Rebars

Details of calculating the development length of hooked rebar 20mm in TOP position of beam:

»» General Information of Project:

Fy=4000 kgfiom®,  fc=210 Kgflem®
Landa =1, SayE =1

»» Beam Containing Hooked Rebars Under Study:

Beam Lable: B148, Story: STORY1, E\evabo-rr 385 cm
Section: B40X40, Beam Type: B2,

Sec.Height =40 cm, SecWidth =40cm, Cbu(kwel 4 ocm
Typical Steel: 3d20 = 9.42 cn®

Additional Steel: 2d20 = 6.28 cm®

Total Steel Area = 15.71 cm®
Maximum Rebar Diameter = 20 mm

Number of Rebars Row = 5

Distance Between Rebar Rows = 5.68 em

Beam Tie Detais: dB@0cm

»» Column in Which the Hooked Rebars are Anchored:

Column Lable: C41, Story: STORY1

Section: C40X40-8P20, Angle: 80

X Location = -140 cm, ¥.Location = 1885 cm

Section Height = 40 cm Seclion Width =40 cm, Clear Cover- 4 cm
Rebar Detai = 8420, Joint Tie Detail = d10@10cm

»» Calculation Details of Development Length of Hooked Bar with Diameter of 20 mm

SayC = Minimum{Pc/105 + 0.6 . 1.0) =0.708

Beam Rebar Distance = 568 cm < 6db = 12 cm Then Not Good
Number of Ties d10@10cm in Hook 15db (30cm); N.Ties = 3>=2 Then OK
Tie Space = 10 cm < 8db = 18 cm Then OK

Number of Acceptable Leg; NLegs =2

Ath = (M.Ties) x (N.Legs) x (Tie Area) = 3 x 2 x 78.54 = 471.24 mm?®
D.4Ahs = 0.4 x (Total Steal Area) = 0.4 x 1570.77 = 628.31 mm*
Ath <0.4Ahs Then Not Good

{If [ (Beam Rebar Distance) >= 6db] OR

[(M.Ties) >=2 AND (Tie Space) <= 8db AND Ath >= 0.4Ahs]
Then SayR =1 Else SayR=16}

Therefore SayR = 1.8

Rebar Side cover=7 cm

{ [ Side Cover >= Minimum(85mm, 8db)] Then Say0=1 Hse Say0=125}
Side Cover =7 cm >= 85cm Then SayD=1

5o in summary we will have:

SayE=1, SayR=16. Say0=1, SayC=0796
Therefore, according to ACI218-10 (25.4.3.1 and 18.8.5.1):
Required Development Length (Ldh) =423 cm

Based on the geometry of the model:

Provided Development Lenght = 25 cm

Required Development Length > Provided Dewvelopment Lenght
Thus » The Development Length is Not Satisfied!

© Copyright FARABA Engineering Group. Oicial websiz: wwm ET) , o, emalt:
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Joint Shear Ratio Control

ETABS MATE automatically calculates the joint shear ratio parameter for all joints of the
structure without any limitations regarding the column orientation angle in plan, the number of
beams, or the angles of the beams entering the joint. This calculation considers the continuity
conditions of the beams and columns entering the joint, the confinement condition of the joint,
and is based on the actual detailing reinforcement drawn in the structural drawings. It also
accounts for whether the beams are cantilevered or non-cantilevered, as well as the positioning of
the beams relative to the column.

A sample of the software's joint shear calculations is shown in the image below. As can be seen,
the software automatically calculates the joint shear ratio for both directions of the column and
displays it on all joints. Furthermore, clicking on any joint provides the detailed calculations.

B ETABS MATE - Joint Shear Calculstion Detaits X

Joint Shear information Caladaton Config
The Joint Shear Calcutation Details in Direction 1

X »» General Informaton of the Studed Jont:
3 Cokumn Lable: C2  Story: Storyl, Bevaton: 280 Cm
X Cordnate = 535 Cm, ¥ Cordnate = 0 Cm
9 Joint Shear Calauation Drection: 1 (Green)
o

{ i 4 0.65 »= General Information of Project:
e e —— Type of the Earthauake Resistance: Intermediate Moment Frame
&
B

Fy = 4000 KgfiCm?,  fc = 300 Kgf/Cm?
Afami, Phi=07S

»» Columrs Informations:
280t Column Lable: C2  Section: C4SNE0-8T22-4T28
Column Heght: 30Cm  Angle: 20*
SectonHeght: 60Cm  Secton Width: 45 Cm

:0.45 2Top Column Lable: €2 Secton: C45X40-12T18
Mid Column Heght: 340Cm  Angle: 90*
SectionMeght: 60Cm  Secton Width: 45 Cm

»» Connected Beam Number: 4
21 Label: 81, Section: BEOXS0, Angle=130%,  Cantlever:No
Dwrection of Connection to Column: Perpendiadar,  Positon:Mddie [ © s0mt Direction 1~ O Jeint Direction 2
=4 SectonMeght: SOCm,  Secton. Width: 60 Cm
ASLTYP.Top: 12.57Cm3,  ASL.TYP.Bot: 12,57 Cm? Joint Shear Ratio = 0.38
Ast.ADO.Top: 15,21 Cm3, Ast.ADD Bot: 9.42 Cm? Below Column Height: 370 Cm,  Above Column Height: 340 Cm
ASLTOT.Top: 27.77Cm3,  AsL.TOT.Bot: 21.99 Cm? Coksmn Contraity Condiion: Trse

22 Label 815, Secton:840XS0, Angle=33.8%,  Cantiever:No Beam Continuity Condiion: True
0.57 Drrection of Connection to Column: Dagonal,  Positon:Mdde Joint Confinement Condibon: True
};_ SectonHeght: SOCm,  Section, Width: 40 Cm Effective Jont Area (Aj) = 27200 Cm?*
f ﬁs.gTToo: 26‘3205;5 ﬁks‘tl-mﬁg-zf’gg; Vt = 8442693, Vool= 1121193, Wus= ViVeol =73215.01 kgf
L. LTop: 9. , 1 Bot: 2. . e 2 ahans
ASLTOT.Top: 17.06Cm?,  Ast.TOT.Eot: 9.64 Cms (PH)Vn =0.75 © 253870.53 = 190403,2 kpf

068

#3. Label: 829, Secton: B40XS0, Angle=270°, Cantiever: Yes Cose
Drection of Connection to Column: Paralel,  Positon:Mdde v S BN (€31 58 Dt fepan

Edge

o
;N
L
oo
£

==0.56

Mid Edge

Edge
ant

LOF

Can
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Joint Shear Ratio Calculation Methodology

The joint shear ratio in the software is calculated using the following relationships:

Joint Shear Capacity =V,/0V,

V=T, +Ty -V,

n u

In calculating Vy, the probable flexural strength of the beams, Mpr, is determined using the
following relationship, based on the detailing reinforcement at the top and bottom of each beam

connected to the joint. These values for each beam are then projected onto the direction for which
the joint shear is being calculated.

0.59af,A
M,, = A daf, <1 - —“)

dbf ’C
Where:

Ag: Cross-sectional area of the detailing reinforcement
d: Effective depth of the beam

b: Width of the beam

[y Yield strength of the rebar

f ’C: Compressive strength of the concrete

a: 1.25 for special moment frame, and 1.0 for intermediate moment frame
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Additionally, the Vn parameter is calculated based on the table below, according to the
various continuity conditions of the beam and column, as well as the confinement condition
of the joint, which will be described in the following.

Table 18.8.4.3—Nominal joint shear strength V,

Confinement
by transverse

beams
Beam in according to
Column direction of V, 15.2.8 V,, N
Confined I.TAJZ’AJ.

Continuous or

meets 15.2.7
Not confined 1 .ZRE A ’
Continuous or
meets 15.2.6
Confined 1 -21\[_?; 4,
Other
Not confined 1 .GRJE A,
Confined 1 -ZA-JE 4,
Continuous or
meets 15.2.7
Not confined 1 .URJ_E A
Other
Confined 1 -ﬂl-\/f A;
Other

Not confined U-??LJEA_,.

[}, shall be 0.75 for lightweight concrete and 1.0 for normalweight concrete. 4; shall
be calculated in accordance with 15.4.2 4.

In this relationships A\j is the Effective Joint Area, the calculation of which is provided
in the following.
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The Effective Joint Area, Aj, is defined in accordance with ACl provisions as follows:

15.4.2.4 Effective cross-sectional area within a joint, A;, shall be calculated as the product of joint
depth and effective joint width. Joint depth shall be the overall depth of the column, h, in the
direction of joint shear considered. Effective joint width shall be the overall width of the column
where the beam is wider than the column. Where the column is wider than the beam, effective joint
width shall not exceed the lesser of (a) and (b):

(a) Beam width plus joint depth
(b) Twice the perpendicular distance from longitudinal axis of beam to nearest side face of the column

The continuity conditions of the columns and beams connected to the joint are defined in
accordance with ACI provisions as follows:

v

15.2.7 A beam extension assumed to provide continuity through a beam-column joint in the
direction of joint shear considered shall satisfy (a) and (b):

(@) The beam extends at least one beam depth h beyond the joint face.

(b) Longitudinal and transverse reinforcement from the beam on the opposite side of the joint is
continued through the extension.

15.2.8 A beam-column joint shall be considered to be confined for the direction of joint shear
considered if two transverse beams satisfying (a), (b), and (c) are provided:

(a) Width of each transverse beam is at least three-quarters of the width of the column face into
which the beam frames
(b) Transverse beams extend at least one beam depth h beyond the joint faces

(c) Transverse beams contain at least two continuous top and bottom bars satisfying 9.6.1.2 and
No. 10 or larger stirrups satisfying 9.6.3.4 and 9.7.6.2.2
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Reviewing the Joint Shear Ratio

The software automatically calculates the joint shear ratio for all joints of the structure. To view
the joint shear ratio, simply select the Joint Shear Information layer from the LAYER DISPLAY
section in the side panel of the software. The joint shear ratio for both column directions will then
be displayed on all joints, as shown in the image below.

The Joint Shear Ratio in direction 1 of the joint is displayed in green, and in direction 2 of the
joint is displayed in blue, on each joint. If the joint shear ratio for a joint exceeds one, the software
displays this value in red to distinguish it and alert the user that the joint shear ratio at that node is
not satisfied.
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Reviewing Calculation Details of Joint Shear Ratio

To review the full details of the joint shear ratio calculations, first activate the Joint Shear
Information layer from the LAYER DISPLAY section in the side panel of the software. With this
layer active, clicking on any column opens the joint shear calculation details interface, as shown
in the image below. By selecting the desired direction, you can view all the conditions applied to
the joint, as well as the detailed calculations of the joint shear ratio for that joint.

Note that in the graphical part of this interface, the beams and columns connected to the joint are
displayed. The beams that contribute to the joint shear calculation in the selected direction are
highlighted in a red color spectrum, with a more intense red indicating a greater contribution of the
beam in that direction. In other words, the contribution range of a beam in the given direction, from
zero to one hundred percent, is indicated by a color spectrum ranging from gray to red, as shown
in the image below.

A B C D
= = e =l
=] =] =] =]
e 0.58 118 CoLis 0.58
I__“_l Edge Edge L‘J Edge {%
[ ETABS MATE - Joint Shear Calculation Details h e
Joint Shear Information Caloulation Config

The Joint Shear Calculation Details in Direction 1 Beams Affecting on Joint Shear in Direction 1

w»» General Information of the Studied Joint:
Column Lable: C8  Story: Storyl, Elevation: 300 Cm
¥ Cordinate = 500 Cm, ¥ Cordinate = 1700 Cm
Joint Shear Calculation Direction: 1 {Green)

=» General Information of Project:
Type of the Earthquake Resistance: Intermediate Moment Frame
Fy = 4000 KaffCmz, fc =200 KaffCm?2
Alfa=1,  Phi=0.75

w3 Columns Informations:
#Bot Column Lable: C&8  Section: R501620
Column Height: 300 Cm  Angle: 0
Section Height: 50 Cm Section Width: 50 Cm

#Top Column Lable: C&  Section: R501620
Column Height: 300 Cm  Angle: 0
Section Height: 50 Cm Section Width: 50 Cm

=» Connected Beam Number: 3
#1. Label: B6, Section: B3030, Angle=270°, Cantilever: Mo

Direction of Connection to Column: Perpendicular,  Position:Middle I {2 Direction 1 O Direction 2
Section.Height: 30 Cm,  Section.Width: 30 Cm . o
AstTYP.Top: 6.03Cm2,  Ast.TYP.Bot: 6.03 Cm? Joint Shear Ratio = 1.18
Ast.ADD.Top: 5.09 Cm2, Ast.ADD.Bot: 0 Cm2 Below Column Height: 300 Cm, Above Column Height: 300 Cm
Ast.TOT.Top: 11.12 Cm?, Ast.TOT.Bot: 6.03 Cm? Column Continuity Condition: True
#2, Label: B22, Section: B3030, Angle=180%, Cantilever: No Belam Continuity Condiﬁ?ll-': True
Direction of Connection to Column: Parallel,  Position:Edge Joint Confinement Condition: False
Section.Height: 30 Cm,  Section.Width: 30 Cm Effective Joint Area (Aj) = 1500 Cm?
Ast.TYP.Top: 6.03Cm?*,  Ast.TYP.Bot: 5.03 Cm? Vt=78664.05, Vcol=6700.69, Vu=Vt-Vcol =71983.36 kaf

Ast.ADD.Top: 7.6 Cm2, Ast. ADD.Bot: 0 Cm2 ; o + _
AstTOT.Top: 13.63Cm?,  Ast.TOT.Bot: 6.03 Cm? e e
#3. Label: B23, Section: B3030, Angle=0%, Cantilever: No

Direction of Connection to Column: Parallel, Position:Edge hd

Save as Text File Print Report Close
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Printing the Joint Shear Ratio Calculation Report

The software provides highly practical reports of all the conditions applied to the joint, as well
as the detailed calculation procedure of the joint shear ratio. You can use these reports for
submission or inclusion in the project calculation book. To do so, first activate the Joint Shear
Information layer from the LAYER DISPLAY section in the side panel of the software. Then,
clicking on any column opens the joint shear calculation details interface. In this interface, pressing
the Print Report button allows you to print the joint shear ratio calculation report, or you can save
the report as a text file using the Save as Text File button.

F/# ETABS MATE
S joint shear v20 > Joint Shear Carcu%&_n Details in Direction 2 Page 1
LY

wn General Information of the Studied Joint:
Column Lable: C3  Story: Story1, Elevation: 300 Cm
X Cordinate = 0 Cm, ¥ Cordinate = 1100 Cm
Joint Shear Calculation Direction: 2 (Blue)

»» General Information of Projett
Type of the E R te M t Frame
Fy = 4000 KgfiCm?, fe= 200 KgtiCr?
Alfa=1, Phi=075

»» Columns Informations:
#Bot Column Lable: C3  Section: R501620
Column Height: 300 Cm  Angle: 0°
Section Height: 50 Cm Section Width: 50 Cm

#Top Column Lable: C3  Section: R501620
Column Height: 300 Cm  Angle: O
Section Height: 50 Cm Section Width: 50 Cm

»» Connected Beam Number: 3
#1. Label; B2, Section: B3030, Angle=270", Cantilever: No
Drirection of Connection te Column: Parallel, Position:Edge
Section.Height: 30 Cm, Section Width: 30 Cm
AstTYP.Top: 603 Cm?,  AstTYP.Bot 6.03 Cm?
Ast ADD Top: 6,28 Cm?, AstADD Bot: 0 Cm?
Ast TOT.Top: 12.31 Cm?, Ast TOT Bot: 6.03 Cm?

#2. Label: B3, Section: B3030, Angle=90", Cantilever: No
Direction of Connection to Column: Parallel, Position:Edge
Section Height: 30 Cm,  Section.Width: 30 Cm
Ast TYP.Top: 6.03 Cm?, Ast TYP.Bot: 6.03 Cm?

Ast ADD.Top: 6.28 Cm?, AstADD Bot: 0 Cm?
AstTOT.Top: 12.31 Cm?, Ast.TOT.Bot: 6.03 Cm?

#3. Label: B19, Section: B3030, Angle=0°, Cantilever: No
Direction of Connection to Column: Perpendicular, Position: Middle
Section Height: 30 Cm, Section Width: 30 Cm
Ast.TYP.Top: 6.03 Cm?, Ast.TYP.Bot: 6.03 Cm?
AstADD.Top: 4.02 Cm?, AstADD.Bot: 0 Cm?
Ast.TOT Top: 10.05 Cmé, Ast.TOT.Bot: 6.03 Cm?

» Number «of Not Cantilever Perpendicular Beam: 1
1 Width of Py dicular Beams: 30 Cm

lJ 75 * Column Height = 0.75 * 50 = 37.5 Cm
» Then Joint Confinement Condition: False

» Beam Continuity Condition: True
» Column Continuity Condition: True

» Beam AsLTop Left: 12.31 Cm?, Beam. Ast.Top.Right: 12.31 Cm?
» Beam AstBotLeft 603 Cm?,  Beam.Ast.BotRight: 6.03 Cm?*

» Beam Depth.Left: 30 Cm, Beam.Depth.Right 30 Cm
» Beam Width.Left 30 Cm, Beam.Width Right: 30 Cm

» Edge Condition Left: Edge Beam, Edge Condition Right: Edge Beam

» Effective Width= 30 Cm, Effective Height= 50 Cm
» Effective Joint Area (Aj) = 1500 Cm?

» Mpr.Top Left: 123917844 Kgf.Cm, MprTop Right: 123917844 Kgf.Cm
» Mpr.Bot Left: 666561.9 Kgf.Cm, Mpr.Bot Right: 6665619 Kgf.Cm

» T1=73386.18 kgf, T2=7338618 kof
» Vt=Max(T1,72)= 73386.18 kgf

» Veol= 6352.47 kgf

» Vu= Vi-Vieol =67033.71 kgf

» Vn =81288.14 kgl

» @Vn =0.75 " 81288.14 = 60966.1 kgf

»» Joint Shear Ratio = Vu /oVn = 1.1
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Configuring Joint Shear Ratio Calculation Parameters

The joint shear ratio calculation parameters configuration interface allows you to configure the
parameters governing the joint shear calculation. To access this interface, proceed as follows using
the Define menu:

E] Define Menu > Joint Shear Calculation Parameters

The upper section of this interface contains the parameters for defining the continuity and
confinement angles, which are described below:

Parameters of Confinement and Continuity

+— Confinement Angle

Direction of
Joint Shear
Calculation

Continuity Angle

Continuity Angle; The maximum angle that the continuity of beam is satisfied: 45 DEG

Confinement Angle; The maximum beam angle that can confinement the joint: | 15 DEG

Continuity Angle:

This parameter defines the maximum angle of the beams relative to the joint shear calculation
direction for a beam entering the joint to be considered continuous. In other words, if the angle of
any beam entering the joint is less than this angle, the software assumes that beam to satisfy the
continuity condition. This parameter is set to 45 degrees in the software, and users can easily adjust
it to their desired value.

Confinement Angle:

This parameter defines the maximum angle of the beams relative to the direction perpendicular to
the joint shear calculation direction for the possibility of providing confinement to the joint by the
beams entering the joint. In other words, if the angle of any beam entering the joint is less than this
parameter, the software assumes that beam to satisfy the confinement condition for the joint. This
parameter is set to 15 degrees in the software, and users can easily adjust it to their desired value.

Note that the values of these parameters are not specified in any reference, and users must set
them to appropriate values based on their own engineering judgment.
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As shown in the image below, the lower section of the joint shear ratio calculation parameters
configuration interface contains the parameters for calculating Vn under various joint conditions.

Since the coefficients for calculating Vn have undergone changes in code revisions, these

coefficients have been made user-editable, allowing the user to easily configure the method of
joint shear calculation. By default, these parameters are set based on ACI 318-19, as shown in the
Image below.

The A parameter, which pertains to lightweight concrete, is also editable at the end of this

section. As shown in the image below, the A parameter is set to 1 by default, which corresponds
to normal-weight concrete.

Parameters for Calculation of the Vn

Beam in Joint
Column direction of 775 Confinement Fn.N
Confined L7 AJ 24,
Continuons -
: Not confined L2 AJ 1A,
Continuous
Not Confined L2 Aof 174,
Confinuous :
Not confined 1|k fF4,
: Confined 1.2 ;‘-\lrf-{.
Continuous
Not Not confined 1| hJf74,
Continuous Not Confined 1| A f77 A_f
Contimann Mot confined 0.7 Aaf fi' A4

; shall be 0,75 for lightweight concrete and 1.0 for normalweight concrete: 1

Note that using the Configuration Setting menu at the top of the joint shear ratio calculation
parameters configuration interface, the user can save all parameters in this interface after applying
the desired changes. This allows the software to automatically use the user's customized
parameters in subsequent sessions, eliminating the need to reconfigure these parameters for future
projects.

One of the most critical parameters in calculating the joint shear ratio is the positioning of the
beams relative to the column section, which must be specified by the user to ensure the joint shear
ratio is correctly calculated by the software. This topic is described in the following.
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Defining Edge or Cantilever Beams for Joint Shear Calculation

Given that the position of beams relative to the column section significantly influences the
calculation of the effective joint area, Aj, and also that whether a beam is cantilevered or not affects

the calculation of Mpr due to the fact that a cantilever beam is not part of the seismic frame, the

software provides the ability for users to easily change the beam condition to Intermediate Beam,
Edge Beam, Cantilever Beam, or Non-Cantilever Beam.

By default, the software assumes the Middle condition for all beams, and you must change the
condition of side beams to Edge. For this purpose, as shown in the figure, first select the edge
beams, then using the Assign menu and the Beam Condition option, select Edge Beam so that the
beam-to-column configuration is set to edge beam. Then, again select the cantilever beams and
select Cantilever Beam to define the beam as cantilever. It should be noted that the software
automatically identifies cantilever beams and displays them on the beams as shown in the figure
below. However, since the automatic identification of cantilever beams is performed through an
intelligent routine, it is recommended that the user performs the necessary checks to ensure the
software has correctly identified them. The software also displays the assigned beam conditions in
the Joint Shear Information layer, as illustrated below.

i+ ETABS MATE - Concrete Structure Assistants

File Export View Define Select Assign Design Reports Display Qption Extra Tools Help

E M: joint shear v20cant, D: desM3 Section of Beam

Condition of Beam ¥ Middle Beam
) i Dy Dzz DO F=s B2 5 ,
O & {1-1 {21-3 EH CAD CAD e e I L0 %

Edge Beamn
Object Display Eye Level Storyl - Elevation: 300 - Joint Shear Informati

@ Display Beam Objects
@ Display Column Objects
@ Display Shear Wall

@ Display Floor Direcion | ||
@ Display Grid Line o 2= o we=

@ Display Axis Bubble . i

@ Display Beam Diagrams
@ Display Additional Rebar

I Cantilever Beam

Mon-Cantilever Beam

Layer Display

fal Beam Label - Length

[a] Beam Type - Section '
&l Floor - Deck Rib Details -
[l Floor Loading Details !
Rl Wall - Pier Information
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Rl Typical Longitudinal Rebar 3 -
[l Flexural Reinforcing Area

[l Shear Reinforcing Area

[l Torsional Reinforcing Area
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Plot Settings for Drawings in AutoCAD

The generation of construction drawings by ETABS MATE is performed entirely based on
professional drafting principles, enabling you to present high quality construction drawings. For
this purpose, various components are drawn in separate layers. Additionally, to utilize different
lineweights when printing the drawings, which significantly contributes to the professionalism,
clarity, and legibility of the drawings, different colors have been used to filter lineweights for
printing. These colors are not assigned to the components themselves but rather to the layer
containing those components, so that the user can easily change the color of all components within
a layer by modifying the layer color.

For AutoCAD to print components with different colors using varying lineweights, after issuing
the print command in AutoCAD, as shown in the figure below, you must first set the plot style to

Monochrome.ctb from the Plot Style drop down list. Then, click the icon £ next to the same
drop down list to display the table for assigning lineweights to different colors. Subsequently,
assign a lineweight for printing to each color, as explained below.

7Y Plot - Model X

Page setup Plot style table (pen assignments)

Mame: <MNone > W Add... monochrome. cth =

Printer plotter Shaded viewp Select
Mame: = Adobe POF v|[  Propertes... Shade plot monochrome
Plotter: Adobe PDF Converter - Windows System Driver - by Au...

Where: Documentsy*.pdf
Description:
Plot options
[piot to e []Plot in background
Plot object lineweights
Paper size
[]Plot transparency
A3 P
Plot with plot styles

Plot area Plot scale Plot paperspace last

What to plot: = Hide paperspace objects
Window o Window = []Plot stamp on

Scale: | Custom
[[]save changes to layout

Plot offset (origin set to printable area) 1 mim = = e TR
X | 7.96 Center the plot 3.137 (O Portrait
000 (®) Landscape
R Scale lineweight
- Sl [ Plot upside-down
Preview... Apply to Layout oK Cancel Help @
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After clicking the icon | £ , the lineweight assignment interface for each color will appear, as
shown in the image below. First, select all colors by holding down the Shift key and clicking on
the last color. Then, in the Lineweight section, set the lineweight to 0.05 for all colors. Next, for
the colors Yellow (Color 2), White (Color 7), and Black (Color 255), set the lineweight to 0.09 so
they are printed with a greater thickness. Additionally, if you have used other colors in the drawing,
specify their lineweights as well. Then, press the Save & Close button to close this interface.

You may now proceed with the remaining drawing print steps to produce high-quality plots of
the drawings.

Plot style table {pen assignments)

Add... monachrome. cth v E

Plot Style Table Editor - monochrome.cth

General Table View Fom View
k_
Plot st'_.des: Properties
. o Color: | B Black -
me o
Dither: "
E on
HE Grayscal: o .
BE pens B
b : Automatic =
| |mE [Aomatic
. |Clr "‘RD Screening: [100 =
. Color ""31 ) _
[jco Linetype: | |Jse object linetype w
[l]Co Inr "‘“'3 Adaptive: On i
War 2 .
% ‘dc > P Lineweight: | 0 0500 mm v
W
ing < 3 Line end style: | |jge object end style -
Line joi : et o
uni Description: ne join style: | Use object join style
_ Fill style: | |Jse object fill style v
Bl
Edit Lineweights... Save fs...
Add Style Delete Style
Save & Close Cancel Help
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Generating Reports by the Software

In addition to the structural drawings, highly useful reports can also be generated by the software.
As shown in the image below, these reports can be created using the commands available in the
Report menu of the software.

{Golden Palace]

Assign Design Reports Display Option Extra Tools Help

Beam Type Section List F11
*@ g* STORY! Column Type List Ctrl+F11 12 pt
Column Section List
- Elevation: 620 - Fl
-'/ / Shear Wall Sections F8
[\ / Estimated Material Report According to Element Type F9
R Estimated Material Report According to Story Sequence Ctrl+F9

Rebar Overlap and Anchor Length Table Ctrl+L

These reports include the following items, which are described below:

Beam Section List Report

E] Report Menu > Beam Type Section List ([ )

This option allows you to generate a report listing the beam sections used in the structure.

Column Type Details Report
E] Report Menu > Column Type List ( + )

This option allows you to generate a report of the column types used, along with the information
for each column type.

Column Section List Report

E] Report Menu > Column Section List
This option allows you to generate a report listing the column sections used in the structure.
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Shear Wall Section List Report

E] Report Menu > Shear Wall Section )
Graphical display of the structural shear wall sections.

B Prewiew of Defined Pier Sections

Export Section

Preview of section $3A Section: |[53A -

MNumber of Shapes: 7
LL Corner: -20, -20
UR Corner: 430, 20

Preview of Wall Section : S3A ( This section contains 7 shape. ) ¥X=477.9 , Y=-43.9

Using the dropdown list at the top of this form, you can view the wall sections defined in the
structure. Additionally, at the top of this interface, an Export Section menu is available, through
which you can export the shear wall sections as an AutoCAD drawing.

B Prewiew of Defined Pier Sections

Export Section
Export Section to AutoCAD
Export All Section to AutoCAD

OIS, o7 SHapens. T
LL Corner: =20, -20
UR Corner: 480 , 20

m Export Section to AutoCAD
Exports the selected section as a drawing file in the AutoCAD drawing format.

m Export All Section to AutoCAD
Exports all sections defined in the structural model as a drawing file into the AutoCAD.
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Estimated Material Weight and Volume Report

E] Export > Estimated Material Report According to Element Type (N )

One of the most useful reports provided by the software is the estimated weight of rebars used
throughout the project and the concrete volume of the structure, which can serve as a sound basis for
many engineering judgments.

Using this tool, the software automatically calculates the volume and weight of the materials used
in the project based on the designs performed by the program, as well as the modifications made by
the user, and then presents the results as a printable report. This report includes detailed and
summarized breakdowns by element type and by rebar size used in the project. If the project area is
specified by the user in the Area of Project field, the software calculates and reports the average
steel consumption per unit area for the beams, columns, and shear walls. Furthermore, if the rebar
and concrete unit prices are correctly specified by the user, the software will also provide an
approximate calculation of the total project steel and concrete cost, as well as the cost per unit length.

B ETABS MATE - Estimated Structural Material Report According to Element Type

Structural Material Information

Material List Calculation Parameters :

Area of Project for Calculate Material Average 1000 m2 Steel Bar Weight per Volume | 7350 Kg/m?
Foundation Thicknesz of Project Structure 70 cm Concrete Weight per Volume 2400 Kg/m?
Rebar Overlap Length for dé to d20 |64 x db (Bar Diameter) | Steel Bar Cost Per unit Weight | 11500 3
Rebar Overlap Length for d22 to d32 |54 x db (Bar Diameter)  Concrete Cost Per unit Violume | 350000 2 2

Structure Material List Details

e SUMMARY OF STRUCTURE REBAR. WEIGHT: ~
=% Beam : Weight = 18.822ton , Average = 18.822 kg/m?
w% Column @ Weight = 10,977 ton  , Awerage = 10,977 ka/m?2
r
r

w2 Shear Wall 1 Weight = 23,993 ton Average = 23,993 kg/m2
s Total : Weight = 53.792 ton Average = 53,792 kg/m?

w2 SUMMARY OF REBAR TYPE LENGTH AND WEIGHT:

#» Rebar d8 : TotalLength = 011'811.0m = 004.636ton = 984.2 PCS (12m)
» Rebar d10 : Total Length = 015298.7m = 009.438 ton = 1274.9 PC5 (12m)
»= Rebar d12 ; Total Length = 002568.2m = 002,273 ton = 214 PCS (12m)
w» Rebar di4 : Total Length = 001'168.9m = 001.413ton = 97.4 PCS (12m)
= Rebar d16 : Total Length = 012587.5m = 019.861ton = 1049 PCS (12m)
== Rebar d18 ; Total Length = 000'374.4m = 000.747ton = 31.2 PCS (12m)
=» Rebar d20 : Total Length = 003'974.1m = 009.79% ton = 331.2 PCS (12m)
= Rebar d22 : Total Length = 000'126.6m = 000378 ton = 10.6 PCS (12m)
=+ Rebar d25 : Total Length = 001'354.4m = 005.220ton = 112.9 PCS (12m)

= SUMMARY OF STRUCTURE COST:
Assumed Information: Project Area = 1000m?2, Rebar Cost = 11500%/m?, Concrete Cost = 3500005/m?3
w3 Rebar Cost : Absolute =619x% 1265 , Average = 619 x 123 §/m?2
w3 Concrete Cost @ Absolute = 147 x 1868, Average = 147 x 123 §/m2
=% Total Cost : Absolute =766 x 1e6 5§ |,  Average = 766 x 1e3 §/m?

rt. Cloulate Time : 0.4453125 Sec

ReCalculate Materials Save as Text File Print Report Close
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Estimated Material Weight and Volume Report per Story

E] Export > Estimated Material Report According to Story Sequence ( + )
This report provides the estimated rebars weight and the concrete volume, separately for each story.

E ETAES MATE - Estirnated Structural Material Report According to Story Sequence

Structural Material Information P select story : | BASE

Material List Calculation Parameters :

Area of Project for Calculate Material Average 1000 m? | Steel Bar Weight per Volume 7350 Kg/m3

Ennndatinn Thicknezs nf Broiect Stencdnre mn T P b TR P e b Pl e ann Koilm?

The difference between this report and the previous one is that here, the software calculates the
estimated steel weight and concrete volume only for the story selected by the user, whereas the
previous report covers the entire structure. After generating these reports, you can print the report
directly through the software in its specific format by pressing the Print Report button, or save it
as a text file using the Save as Text File button.

Note: The steel weight and concrete volume calculated in these reports are approximate and
suitable only for preliminary engineering judgments. However, the rebar schedules provided
alongside the drawings are highly accurate and calculated in full compliance with all provisions.
Therefore, it is recommended to use only the rebar schedules drawn alongside the structural
drawings for final submission.

Rebar Splice and Development Length Report

E] Export > Rebar Overlap and Anchor Length table ( + )

Displays the development length and splice length tables of the rebars, with the option to export
them as a drawing to AutoCAD.

B Rebar Overlap Length Table X

Export Table

Rebar Anchor Length Table According to User Defined Multiplier

Rebar
Position $£10 12

F14 £16 F18 | 320 | P22 | $25 | P25 | P32

Beam TOP 55 65 75 85 95 135 145 165 185 210
Beam BOT 40 50 55 63 70 100 115 130 145 165
Column - Wall 40 50 55 65 70 100 115 125 140 160

Rebar Overlap Length Table According to User Defined Multiplier

Rebar
Position $£10

Beam TOP 70 120 240 270
Beam BOT a0 &0 70 a0 a0 130 145 165 185 210
Column - Wall 50 &0 70 80 90 130 145 160 180 205

Export Rebar Anchor | Overlap Tables to AutoCAD | Close Window
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Defining Shear Wall Sections in ETABS

ETABS MATE provides highly suitable outputs for shear walls and also supports complex
reinforcement configurations for wall sections. To generate correct and high-quality structural
drawings using ETABS MATE, please carefully study the material in this section and define the shear
wall sections in the Section Designer of the ETABS software exactly in accordance with the
instructions provided herein to achieve the desired result.

To define the shear wall sections in such a way that you have full control over the reinforcement
of all wall components and obtain high-quality outputs from ETABS MATE, after completing the
modeling and assigning pier names to the walls, define the wall sections using the General method.
In the ETABS software, from the Design menu, select Shear Wall Design, and then select Define
General Pier Section, as shown in the image below.

Dptiu:uns Tools  Help

+d I  Steel Frame Design

D Concrete Frame Design

—

T Composite Beam Design

|I| Composite Column Design

==  Steel Joist Design

*;ED Owerwrite Frame Design Procedure...
NE Shear Wall Design r | Ep View/Revise Preferences...
g  ConcreteSiab Deagn ME Define General Pier Sections.., I |
' URF  Live Load Reduction Factors... [, Assign Pier Sections... U r A
H Tﬁ_i Set Lateral Displacement Targets... |—,__E| View/Revise Pier Overnrite
p View/Revis
+ . .
015 SetTime Period Targets... EI':I View/Revise Spandrel Overwrites...
. Detailing g Eﬂ' Select Design Combinations...
Start Design/Check Shift+F10
Interactive Design
Display Design Info... Shift+Ctrl+F10
Selecting Define General Pier Section opens the window shown below.
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E Pier Sections *

Sections Click to:

A P Add Pier Section..

S1B
51C Add Copy of Pier Section...
524
S2B Modify/Show Pier Section...
S2C
534
S3B
53C
544 hd

QK Cancel

In the Pier Section window, as shown in the figure above, click the Add Pier Section button to
open the window shown below.

E Pier Section Data x

General
1 ' Section Mame |51A |
2 ’ Base Material CONC ~
Add Pier

() Add Mew Pier Section
3 P ® Start from Existing Wall Pier

Story STORYT v < 4
Pier P1 i "‘ 9
Define/Edit/Show Section
Medify/Show Section Designer... ‘ 6
Cancel

In this window, as shown in the image above, first specify the section name in the General
section, and then define the base material of the wall. Note that when naming wall sections, and
in all naming within the ETABS software, illegal characters, particularly the comma character,
must never be used.
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Then, in the Add Pier section, select the Start from Existing Wall Pier option, choose the
desired Story and Pier, and then press the Section Designer button to automatically generate
the shear wall section by the program. The Section Designer window will then appear, as shown
in the figure below.

File Edit View Draw  Select Display

A0/ QAW ERC

3
ET
-
b ETTETE
N\~ + + 3 + + * + T * e * * * +
+ 2 +
F . + + + + + + + - + + s + + +
T B S | & i
a”h
F"SD&
Ik

! shpe selecied

In ETABS version 22.5 and earlier, an issue exists where the section drawn by the software, as
shown in the image above, is a single unified piece. This makes it impossible to independently
control the reinforcement of the section in the end columns and the wall web. Furthermore, in this
state, distinguishing the columns and the wall web is also impossible for ETABS MATE software.
To address this, a new section must be drawn using the polygon drawn by ETABS, as will be
described in the following. Note that in ETABS version 22.5 and later, these polygons are
automatically defined as separate components, and performing this step and redrawing them is no
longer necessary.

To do this, first click on icon |2 -], and then select the Draw Polygon tool |7 Draw Polygen
Next, as shown in the figure below, activate the vertex snap |-+« | and, by clicking on the vertices of
the original polygon drawn by the software, draw the three rectangles A, B, and C over the existing

polygon. Alternatively, the Draw Rectangle tool |[=] Draw Rectangle may also be used to draw
the rectangles.
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Section Designer

File Edit View Draw  Select  Display

O e QAW B

A=28083 Y=2339mm

Cancd

3 shapes selected

Since the initial polygon still exists beneath these three rectangles, the initial section must first be
deleted. To do this, hold down the Ctrl key on the keyboard, then click on the drawn section. A
window will appear, as shown in the figure below, listing the names of the overlapping shapes.
Since the underlying section is the first drawn shape, its name is Shape0. Select Shape0 from the
list and delete it using the Delete key.

Multiple Shapes Found

Select One Shape

F'::Eonz
nie ]

However, if the underlying section does not appear in the list, proceed as follows.
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In some cases, the software does not assign a name to the original section that was automatically
drawn, and therefore, the name of this shape is not visible in the list, although it is present. To
resolve this issue, as shown in the image below, click on the first empty space below the existing
section name in the list to select it, as shown in the figure below. Then, press the OK button to

select the original shape, and subsequently delete it using the Delete key.

E. = —
Multiple Shapes Foun u

Select One Shape
Pohrgon2

After deleting the original polygon, as shown in the image below, only the three rectangles drawn
by you remain. These currently have no reinforcement, and their reinforcement details must now

be defined, which will be explained in the following.

Section Designer

File Edit View Draw  Select Display

o FleaQeaQw BEer

X=40071 Y =-584.1mm

1 ShHFIE! selected Cancel
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Note: As previously mentioned, in ETABS version 22.5 and later, changes have been made
to the automatic definition of wall sections in the Section Designer. Specifically, ETABS now
automatically defines the columns and the wall web segments as separate polygons, rather
than defining a single polyline for the entire wall. This change ensures that the wall section
defined by ETABS is more compatible with ETABS MATE, eliminating the need for the user to
modify or redraw the wall sections, thereby significantly increasing the speed of section
definition and reinforcement assignment in ETABS. Therefore, if you are using ETABS
version 22.5 or later, the time-consuming steps described above are no longer necessary, and
ETABS automatically generates the wall section, as shown in the image below, fully
compatible with ETABS MATE.

Section Designer

File Edit View Draw  Select Display

ol Zleaeaad HHe

0K Cancel

As shown in the image, ETABS draws the columns as separate components and automatically
sets their reinforcement details according to what has been defined for the columns piered with the
wall. Therefore, it is only necessary to right-click on the wall web, and by setting the Reinforcing
parameter to Yes, define the reinforcement details of the wall mid-portion, which will be explained
in the following. The only point to note is that the defined section must be checked, as in some
versions, the middle rectangle is drawn twice and the necessary corrections must be made.
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At this stage, the reinforcement details each parts of the wall section must be defined. To do this,
right-click on each of the rectangles you have drawn to open the dialog box of Section Object Data.
In this dialog box set the Reinforcing parameter to Yes, as indicated in the image below.

4 Section Object Data - Polygon l 23 J "
Section Designer
File Edit View Draw Froperties
£) 4 MName
G / @ @l @l &l Shape Mame Pobygaon 1
k 1 Shape Type Pohygon 0
4 General
-EE Colar B DimGray
- Material COMNC
L~ 4 Rebar
@- 1 e - = s
Rebar Material TIE
W~ | Right Click 4 Tie Bar 10d
/ Rebar Size 10d i:
=7 ] Diameter {m) 1 [
Area {cmd 08
B
all "
Pt y
I3 Il
I Reinforci
2 shapes selected ng
P Indicates if the shape has reinforcing bars. 1 Cancel
oK | | cancel

Given that in the Section Designer, the rebar cover is the code-specified cover, i.e., the distance
from the concrete surface to the outer face of the tie, specify the tie diameter for the end columns,
as the tie diameter, in addition to the cover, is important in calculating the centerline of the
longitudinal rebars. Since the default tie in ETABS MATE is 10d, it is recommended to enter 10d

for the tie diameter in this interface.

Upon completing this step, the section rebars are displayed on the selected rectangle, as shown
in the figure below, and the precise reinforcement detailing of this shape must now be carried out.
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To do this, right-click on the edge rebars to open the Edge Reinforcing interface, as shown below.
Through this dialog box, you can specify the number of edge rebars, the spacing between rebars,
and the rebar cover.

= G eooerenircing S| e

Section Designer
File Edit View Dr Properties
2NV Al QONC) 4 Location
k Clear Coverto Tie {mm) 45 "‘
4 Rebar
& > 2
Max Bar Spacing {mm) 10 <]
i o Mumber of Bars 2
5 ‘[nght{:llck Actual Bar Spacing (mm) 9.8
a- . 4 Misc
N BarLayout Type BarSpacing
N +45 +
e, IS,
b ) Bar Size
all The rebar size data.
F"S[:ell
¥ B> 7] Applyto Al Edges
2sh elected
apes s | ok | [ Cancel —

Note that the cover parameter in the Clear Cover to Tie field refers to the code-specified cover,
i.e., the distance from the concrete surface to the outer face of the tie. Also, ensure that the cover
entered here is identical to the cover defined in ETABS MATE, as the number of rebars is determined
based on the clear length over which the rebars are distributed. If these values are not precisely set,
the number of drawn rebars may differ between the two software programs.

To specify the rebar diameter in the Bar Size field, ensure that you select rebars in the format
16d, 18d, 20d, ....

Similarly, specify the spacing between rebars in the Max Bar Spacing field. For the end columns,
since the number of rebars on each face may vary with changes in the cover, you can specify the
number of rebars in the Number of Bars field instead of defining the spacing. After specifying all
details, also select the Apply to All Edge option and press the OK button to apply the settings to the
reinforcement of all edges of the shape.
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Then, to define the corner rebars, right-click on one of the corner rebars. The Corner Point
Reinforcing interface for defining the corner rebars will appear, as shown in the image below.

After selecting the desired rebar in the Rebar Size field, also select the Apply to All Corner option,
and then click the OK button to apply the changes to all corners of the section.

Section Designer
File Edit  View [ =M C"m
) Lt ./ @ @l | Properties
k 4 Rebar
—EE Rebar Size
Diameter (mm)
.. Area (mm3
,a L s Foint
% >
+
£~ ; Rebar Size
-y The rebar size.
k
all
PS[&
[ (7] Apply to All Comers
1" [ oK ]
3 shapes selected
QK ] [ Cancel

Similarly, perform the reinforcement detailing of the second column so that the section is defined
as shown below. The wall web reinforcement must then be carried out, which will be explained in

the following.
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To define the reinforcement of the wall mid-portion, similarly to the method described above,
right-click on the mid-portion of the wall to open a dialog box, as shown in the figure below. In
this dialog box, as shown in the image below, select Yes for the Reinforcing option.

() Section Object Data - Polygon | X |
Section Designer Properties
i : : 4 MName
File Edit View Draw Select Shape Name y—
e 1
ZAS / @ @l @l (-R El ,_{I_'?_, Shape Type Pobygon
4 General
k Color ] 181,181,181
'EE Matesial CONC
| 4 Rebar I

T~ g Yes =

5 Rebar Material

'a 3 - » Tie Bar Mo

Right Click - -

"\ ............. | |
N i +
1# -

aIID3 X

F'S[;3

’ Reinforcing
B shapes selected Indicates if the shape has reinforcing bars.
p | ! | Cancel
OK ] [ Cancel

Then, as described for the first rectangle, right-click on one of the edge rebars of the wall mid-
portion to precisely define the cover, rebar size, and edge rebar spacing parameters. Next, right-
click on one of the corner rebars to specify the corner rebar diameter, and enable the Apply to All
option to apply the settings to all corners and edges. Upon completing this step, the reinforcement
of the wall web is also defined. However, as shown in the image below, there may be unwanted
rebars present within the thickness of the wall web. To remove these rebars, proceed as follows.
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File Edit View Draw
N0/ QQAE| Pt
k | 4 Location
Clear Coverto Tie (mm) 0
Y 4 Rebar
» Bar Size 16d
I > Max Bar Spacing (mm}) 54]1] <] [
i Mumber of Bars
L Actual Bar Spacing (mm) 74 .3
NG| | . 4 Misc * :3
+ ‘ BarLayout Type BarSpacing 4 +
= &
iv *l—-ﬁ =
it By
. Max Bar Spacing (mm)
Pgh The maximum spacing of the rebar.
1.2
[7] Applyto Al Edges
& shapes selected
- Cancel
\ | ok | | Cancel )

To remove the unwanted rebars present within the wall thickness, right-click on the desired rebar,
as shown in the figure above, to open the Edge Reinforcing editing dialog box. Then, for option of
the Max Bar Spacing, as shown in the image above, enter a value greater than the wall thickness
to remove these rebars.

Finally, the shear wall section definition is completed, as shown in the image below. However,
iIf you wish to use more complex reinforcement configurations, the method for defining the section
Is described in the next part.

Note: The basis for distinguishing a column from the wall web in ETABS MATE is the length-to-width
ratio of the rectangles drawn in the section. In other words, if the length-to-width ratio of any defined
rectangle exceeds 2.4, the software considers that rectangle as the wall web; otherwise, it is
considered a column. Note that if an element is identified as a column, the software applies the
stringent column confinement provisions, including closed ties and crossties, for its detailing.
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Defining Shear Wall Sections with More Complex Reinforcement

If you wish to define more complex reinforcement details in the wall section, for example,
placing different rebars at the two ends of the wall web as shown in the image below, use the

following method.

e

_Y__T_ T_Y_ - - & Y P 1. R 'R 'R g Y 'y "y 'y ++ '_+ +
i 2 -H +

4 & g g R R s R R R R R R & 4 4 F +

+ 4 4 4

As in the previous case, a new section must first be drawn using the polygon generated by the
software. Then click on the tool |‘@ ~|, and select the Draw Polygon tool |7  Draw Polygon
Next, activate the vertex snap |-+ | and, by clicking on the vertices of the existing polygon that was

automatically drawn by the software, draw the two rectangles A and B over the original shape, as
shown in the figure below. Then, delete the inital polygon as described in the previous part.

Note: if ETABS version 22.5 or later is used for modeling, these polygons are automatically defined
as separate components, and performing this step and separating them is no longer necessary.

Cl ™

File Edit View Draw  Select  Display

A0 Qe QWEP
R
-i 3
T~
.a -
% - Rectangle Rectangle
A
Iv- | L
.EuII[:3
F*ShT
2 shapes selected X=2886 Y =102.8mm
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Then, for column part A, as in the previous case, right-click on the column and, in the dialog box
that appears, set the Reinforcing parameter to Yes. Once the column reinforcement is displayed,
define its rebars.

If uniform reinforcement is also desired for part B, right-click on it and again select Yes for the
Reinforcing parameter. Once the rebars appear, define them. In this case, if the end rebars located
in the boundary zone, ETABS MATE automatically draws a closed tie around them, or in other
words, provides them with transverse reinforcement similar to a column element.

+ 444
e
e e s R D *

+ 444

However, if you wish to concentrate more rebars at the end portions of the wall section, from the
Draw Rebar Shape tools | =/, use the Draw Rectangle Rebar tool |E2 Draw Rectangle Rebar to
draw the rebars at the left end of the wall. Then, carefully adjust their placement and reinforcement as
shown in the image below.

h‘% T e Draw Single Rebar
# ~ 5% DrawLine Rebar
allh [£ 5] Draw Rectangle Rebar ﬁ ]
PS[:'} @ Draw Circle Rebar
| [ {_h Drraw Circular Arc Rebar
- + 4o
L5 : : EEEE : : + +*
1 ; 1 g 2 + + +
D,D’q bt il
4
Again, using the tool || Draw Rectangle Rebar , draw the rebars at the right end of the wall, and
then carefully adjust their placement and reinforcement configuration as shown in the image below.
3
- - g + 4 4 4
b, SRR, 4 T b, A S F 4 4+
+ 4 4 4 4 4 . +E+1+++
b
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Now, the reinforcement configuration at the end regions of the wall has been defined, and only
the rebar arrangement in the mid-portion of the wall remains. To define the wall rebars in the mid-
portion, proceed as follows:

From the Draw Rebar Shape tools | ~|, use the Draw Line Rebar tool | =  Draw Line Rebar
to draw the rebars in the upper mid-portion of the wall. To do this, using the point snap, click on
the endpoints of the last rebars placed within the rectangles, as shown in the figure below, to draw
the mid-portion rebars.

p% i Draw Single Rebar
# 5% Draw Line Rebar #
allh E Draw Rectangle Rebar
Draw Circle Reb. Draw LineFleI:uar‘ 3

F’Sh @ raw Circle Rebar [_

b "J Draw Circular Arc Rebar
cr L}

il Eedeldiadl te ke teie il te e e et il ++++—

_‘%J_c; e T I S N o i S I S R iR A e I e - +_

o +
o B nd B s
4

Again, using the Draw Line Rebar tool |** Draw Line Rebar , draw the rebars in the lower

mid-portion of the wall. To do this, using the point snap, click on the endpoints of the last rebars
placed within the rectangles, as shown in the figure below, to draw the mid-portion rebars as
illustrated.

+
+

b+
b4
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I
-
b 4
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+

_¢.
4
P
+
.
4 be

Afterward, right-clicking on one of the Line Rebar in mid-portion of section at the top and bottom
of the wall, to opens the linear reinforcement settings dialog box Section Object Data - LineBar, as
shown below.
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Section Object Data - IanBa‘ S
Properties
s |l
Section Designer I 4 Name i
Shape Type LineBar
File Edit View Draw Select Display 4 General
s RMAT [=]
k *1 (mm}) 8175
1 {mm}) 2725
"X X2 (mm) 2977.9
2 (mm) 277
E - ¥ Center (mm) 1857.7 L
i ¥ Center {mm) 2748 1
L Rotation {deg) 014 P
% L R, PR Length {mm) 21604 &
3 H 4 Rebar +
1# - o g > Bar Size 16d - 4+
Has End Bars Mo «]
allh Max Bar Spacing fmm) 150 -}
Mumber of Bars 14
pgh Actual Bar Spacing (mm) 144 A
4 Misc
BarLayout Type BarSpacing o
I Material
Ready The material property for the rebar.

OK | | Cancel

Using the parameters available in this dialog box, specify the Bar Size and the MAX Bar Spacing
of Line Rebars. Then, set the Has End Bars parameter to No to remove the end bars of the linear
reinforcement, preventing overlapping rebars. Now, the linear reinforcement details for the mid-
portion of the wall at the top and bottom are fully defined.

The final defined shear wall section will appear as shown below.

Te e
+ * * g B oS o GHB ISEB RO B SN S | i«
i  RERE & & & & P & & @ P H 3 2 = = P +++ + + +
4 44
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Note: ETABS MATE uses a perimeter closed tie and intermediate crossties to restrain the
rebars drawn by using the Draw Rectangle Rebar tool |E& Draw Rectangle Rebar , similar to
a column, as shown in the image below.

And rebars that are drawn by using the Draw Line Rebar tool |+  Draw Line Rebar are
restrained by crossties within the boundary zone, as shown in the image below.
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Given the new features introduced in each software update and the continuous revisions to this
guide, it is recommended to always download the latest version of the software guide from the
download section of our official website and replace the previous file in the software installation
folder. Furthermore, highly useful supplementary material is regularly provided in the Articles
section of the website, and it is recommended to download and study these materials as well.

To obtain a trial version of ETABS MATE, sample drawings generated by the software in
AutoCAD format, and to access educational articles and further information, please visit the
official website and the social media pages of the software.
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FARASA Engineering Group Contact Information

fit  Official Web Sites www.etabsmate.com
Address www.etabsmate.ir
www.foundamate.ir
www.farasaeg.ir

Email Address etabsmate@Gmail.com
fot  Main Office Address Unit Number 119 and 120, Second Floor,
Hashemi Building, Enghelab Street,
Shiraz, Iran
E  Phone Number +989173171373
+989301325576
(& WhatsApp, +989173171373
Telegram and Other @etabsmate
o Messaging App
+987132323810
[E Fax/Tel Number +987132323811
+987132323812
+987132323813

instagram.com/etabsmate

Instagram Page
g g & @etabsmate

rubika.ir/etabsmate
A @etabsmate

Rubika Page

aparat.com/etabsmate

Aparat Channel
P & @etabsmate

youtube.com/@etabsmate

OC080®

You Tube Channel & @etabsmate
Telegram Channel telegram.me/etabsmate FARASA Engineering Group
‘\\ @etabsmate Contact information QR Code
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