in New Edition of ETABS MATE

»y ETABS MATE version 1.3.600 with many additional functionality, such as

Automatic generation of torsion section for beams that are subjected to
torsional forces, Automatic definition of face rebar for the torsion section,
Ability to automatically increase the number of tie legs to supply required
transverse steel area in beams, Automatic control of Ldh or development
length of hooked bars in end beams based on ACI318-2019, Calculating
transverse reinforcement by ignoring the effect of crossties in torsion,
Compatibility to ETABS 22 and many other features has been released.
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in New Edition of ETABS MATE

" Changes and New Features in Version 1.3.600

Making necessary adaptations to comply with ETABS 22 along with all previous versions of ETABS.
Update the procedure for calculating transverse reinforcement by ignoring the effect of crossties in torsion.
Automatic generation of torsion section for beams that are subjected to torsional forces.
Automatic definition of face rebar for the torsion section with the possibility of editing by the user.
Possibleity to define different transverse bars details in the torsion section and in the general section.
Possiblity to configure how to calculate the face rebar for the torsion section of the beam.
Addition another method for distribution of torsional steel based on Total Longitudinal report of ETABS.
Adding the Total Longitudinal layer in order to view summation of flexural and torsional steel area.
Ability to automatically increase the number of tie legs to supply required transverse steel area in beams.
Control of Ldh or development length of hooked bars in end beams based on ACI318-2019.
Adding a user interface for configuring parameters of calculating the development length of hooked rebars.
Adding the Ldh of Beam Hooked Rebar layer to view the development length of hooked rebars.
Possibleity to view the calculation details of development length of hooked bars by clicking on each beam.
Possiblity to generate detailed report of calculation of the development length of hooked rebars.
Adding sizes 10 and 12 to the list of rebars that can be use for the beam additional rebar.
Possiblity to view diagrams of the flexural plus torsional steel area by clicking on each beam.
Correcting the elevation leveling bug of shear walls in the level editing mode of the building floors.
Changes in the way of generating the calculation details report of the joint shear.
Updating the price of steel and concrete in the approximate cost estimating reports.
Changes in user interfaces of the software in order to make it more convenient.
Improve some routines and algorithms for better software performance.
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in New Edition of ETABS MATE

, Making necessary adaptations to comply with ETABS 22
along with all previous versions of ETABS

In this version of the software, necessary adjustments have been made
to import the model from ETABS 22 and users can use the latest version
of ETABS 22 software in addition to all the older versions for modeling
and transferring the model to ETABS MATE software.
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The procedure of transferring the model and design results from the
ETABS 22 to ETABS MATE software is completely similar to the previous
versions and users can easily use this version of ETABS software like the
previous versions without any problems.
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in New Edition of ETABS MATE

, Update the procedure for calculating transverse
reinforcement by ignoring the effect of crossties in torsion

In a section that is under the combined effect of shear force and torsional
moment, as can be seen in the figure below, regarding the torsional efforts in
the cross section, almost only the peripheral legs of the closed ties will have the
ability to bear the torsional moment, and in the calculations of torsional
transverse steel, the effect of internal legs can be ignored, but regarding
shearing efforts, all legs, including closed legs and crossties, will have the
ability to withstand shear force.
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Therefore, according to the concept that the crossties should not be
included in the calculation of transverse steel under the effect of torsional
moments and they will only have the ability to withstand shear efforts and
with the assumption that the diameter of the ties and crossties are
considered as the same, the following formula can be used to calculate the
details of the transverse reinforcement under the combined effect of
torsional moment and shear force.

A, 14, A
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in New Edition of ETABS MATE

, Automatic generation of torsion section for
beams that are subjected to torsional forces

In beams that are under the effect of torsional anchors, it is better to insert face
rebar in the cross-section so that the distribution of torsional reinforcements
around the cross-section is done uniformly. For this purpose, the software
automatically creates two different versions for each beam section used in the
structure, a General version and a Torsion version that distinguishes it from the
General version with the index T, then if the beam that this section is assigned to it,
if it does not need torsion steel, it will use the General version of that section, for
the design and detailing of the beam, and if the beam needs torsion steel, it will
use the Torsion version of that section, for the design and detailing of the beam.

40

o
=

40

P
Lo

=
-l

=
=

45

- ™ Jelé TOP

45

[ ™—3p168 BOT

B BEAM SECTION Bl

]*—Etwerzﬂt.ﬁc:m

L—‘Ccuerr#-Ecm

B BEAM SECTION

B1T

The face rebar that the software automatically considers for the Torsion
sections is calculated as a percentage of the minimum torsional steel
according to clause 9.6.4.3 of ACI 318-2019 as below. The default value of the
program to calculate the type reinforcement is 60% of the following value.
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in New Edition of ETABS MATE

» Automatic definition of face rebar for the torsion
section with the possibility of editing by the user

Users can easily view or edit the specifications of face rebar in the General or Torsion
version of any section that is automatically defined by the software. For this purpose,
select Beam Type Section Details option from the Define menu so that the user interface
of beam section specifications will appear as below. Then, by selecting any of the General
or Torsion tabs in the Face section, you can view or edit the face bars in any mode. It is
worth mentioning that if the beam requires torsion reinforcements, the details of the
reinforcements defined in the Torsion version will be used.

GeneralfSection
N7,

[#| Define Typical Reinfocement of Beam Type-Section v b 4

Properties of Beam Type - Section ' General . Taorsion

Beam Type - Section Beam Type Name : Bl With Torsion: BIT
B1-B40%40 _ - - - A
B 1a-B40%40 Beam Section Name @ | B40¥40

E:]JEEST?:' Section Dimensions : Depth: 40 cm X

E:Eaf:ﬂ{@j&j;@ n rseet i 9 | lebar Details
: 1:. l p;jll:': u:n:uz

[ Define Typical Reinfocement of Beam Type-Section

Properties of Beam Type - Section General
Beam Type - Section

Beam Type Name : Bl With Tarsion: B1T
B1-B40x40

B1a-B40X40 Beam Section Name : | B40X40
B 1b-B40X40
B2-B40X40

B2a-B40%40

al (G2

)etails |
Section Dimensions : |Depth: 40 om |x|Width: 40 com |With » 18 =

M Typical Longitudinal Rebar Details

TOP| 3&16 + 00 |6.03an? : Close

BOT| 316 + 0F0 i5.03 cm?

User Ean Ehange » Face 1$%£16 x 2 402 cm
Eace|RebarDetail 4 == =

B NOTE: Face Rebar and Tie Details in this

Torsion Tab are considered only for beams i T m RebanDefinedfAutomatica
that require torsional reinforcement. S i
. byjSoftwarelinklorsionfSection!

O Minimum Tie Detail in Torsion
END Ties Details MID Ties Details

2% 8 @9 an 2 & 8 @18 cm

Modify Section Properties Duplicate New Section
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» Possibleity to define different transverse bars details
in the torsion section and in the general section

Users can easily view or edit the specifications of ties in the General or Torsion versions
of each section. For this purpose, select Beam Type Section Details option from the
Define menu so that the user interface of beam section specifications will appear as
below. Then, by selecting any of the General or Torsion tabs in the Minimum Tie Detail
section, you can view or edit the details of the ties in each mode. It is worth mentioning
that if the beam requires torsion reinforcements, the details of the ties defined in the
Torsion version will be used to calculate the transverse reinforcement.

GeneraliSection

M| Define Typical Reinfocement of Beam Type-Section v
Properties of Beam Type - Section General Torsion
With Torsion: B1T TQ rs I 0 n : e th @ n

Beam Type - Section Beam Type Name : B1
B 1-840%40

B 1a-840X40
B 1b-840X40 Section Dimensions : |Depth: 40 cm (X Width: 40 cm | With

B2-B40X40 . . . : :
B73-B40%40 @ Define Typical Reinfocement of Beam Type-Section

Beam Section Name : | B40x40

M Typical Longitudinal Rebar De

= Sy o ; P — .
TOP 316 ~ 0+0 8039 | ppoperties of Beam Type - Section General |  Torsion |

Beam Type Name : Bl With Torsion: B1T

Beam Section Name : | B40x40

BOT| 316 + 0F0 6.03C Beam Type - Section
Face| 00 x 2 0.00 ¢ B 1-B40x40
B - L B 1a-B40%40
B Offered Number of Additiona B 1b-B40X40
TOP Add. Bars Mumber 2 B2-B40%40
BOT Add. Bars Mumber 2 B2a-840X40 B Typical Longitudinal Rebar Details

Section Dimensions : Depth: 40 omn |X Width: 40 com | With

Preview of Beam Type BAT

. B Minimum Tie Detail in Gener TOP | 316 + 0F0 |6.03cm?
T'i eS E' eta || inH | END Ties Details Fi'ilDTI;D BOT| 3616 + 0F0 6.03 cm2
GenerallSection /4 22 10@10am|| 2 S 10@ . pETTeR S
FA10@T
Modify Section Properties MOTE: These Face Rebar and Tie Details C 2d10d@10
are considered only for the beams that \ 5
require torsional reinforcement, —1d16x2
B Minimum Tie Detail in Torsion

1"-._. END Ties Details [ MID Ties Details
£l 3 & 10 @ 7 om 2 & 10 @ 10 cm

Modify Section Properties Duplicate Mew Section Delete Section
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in New Edition of ETABS MATE

Possiblity to configure how to calculate the face rebar for the
Torsion section of the beamthat Require Torsion Reinforcement

The face rebar that the software automatically considers for the Torsion section of the
beam is calculated as a percentage of the minimum of torsional steel for the section and
user can configure this percentage. As shown in the picture, by using the parameter
Percentage of Minimum Torsional Steel for Face Rebar in Torsion Section, you can
specify what percentage of minimum of torsional steel of section should be considered
as face rebar, and also by the option Use Torsion Properties for Beam that Require
Torsion Reinforcement, you can enable or disable the use of the torsional version of the
section for beams that require torsional reinforcement.

ETABS MATE - Reinforcing Design Configuration
Configuration Settings

Close
Frame Reinforcing Design Configuration i

Beam Additional Rebar Length Calculation Method

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

CAxLml | . Bxlnl _

Beam Additional Rebar Reinforcing Design Calculation Parameters

Select Beam Additional Rebars A=|0.25 B= 0.33 C=| 0.875 .75 H=|12 xdb

DF!.Etnar di0 Ae=0.79 Cm? Spedfy the Ties Space Limit in the Beam Design: Min= & om | Max=| 20

[] Rebar d12 As=1.13 Cm?

Mo o s en Rounding Step for Beam Additional Reinforcing Design Calculations | 10
Rebard16  As=Z.01 Cm? Join Beam Additional Rebars, if Gap Between Them is Less than 1
Rebar d18 As=2.54 Cm? 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

Rebar d22 As=3.80 Cm? 2 Structure Type IE} Intermediate Moment Frame ~ {O) Spedal Moment Frame

[] allow Software to Increase the Number of Tie Legs Before Increasing Size of Bar

Ignore Value for Reinforcdng Design of the Beam Additional Rebars | 0

Rebar d25 As=4.91 Cm? Consider Torsional Steel Areas in Beam Reinfordng Design Procedures
[J Rebar d28 As=6.15 Cm? 5 i
[] rebar d32  As=8.04 Cm?

Rebar Matching Iterations 10

Apply Changes and Close
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in New Edition of ETABS MATE

» Possibleity to define different transverse bars details
in the torsion section and in the general section

In versions 20.3 and later of ETABS, a new report has been added to the design outputs as
Total Longitudinal Reinforcing. In this report, ETABS software presents the maximum amount of
longitudinal steel due to flexural plus torsional steel area of beams in all design load combinations
. Sometimes these values are lower than the sum of the maximum longitudinal steel due to
flexure and the maximum longitudinal steel due to torsion. In order to use this data to design the
reinforcement of beams in the ETABS MATE software, a new option has been added to the
software, you must select the Frame Reinforcing Design Configuration option from the Design
menu, then as in the image in the section of Distribute Type, select the ETABS Design mode. In
this mode the calculation of reinforcement is done based on the mentioned report.

ETABS MATE - Reinforcing Design Configuration

Configuration Settings

Frame Reinforcing Design Configuration

Beam Additional Rebar Length Calculation Method

I {*} Parametric According to Beam Lenght

CAxLnl |

Beam Additional Rebar
Select Beam Additional Rebars

] Rebar d10  As=0.79 Cm?
] Rebar d12  As=1.13 Cm?

LeDar Rs=1,09 Lm*
[] Rebar d14  As=1.54 Cm?

vepar dlo  As=2.U1 Cm=
[¥]l Rebar d16 As=2.01 Cm?
Rebar d18 As=2.54 Cm?2
Rebar d20 As=3.14 Cm?
Rebar d22 As=3.80 Cm?
Rebar d25 As=4.91 Cm?
[l Rebar d28  As=6.15 Cm?
] rebar d32 As=8.04 Cm?

Rebar Matching Iterations 10

) Exact According to Beam Steel Diagrams

Reinforcing Design Calculation Parameters
A= 0,25 B=|0.33 C=|0.875 D=|0.75 H=|12 xdb
Spedfy the Ties Space Limit in the Beam Design: Min= & cm | Max=| 20
[ Allow Software to Increase the Mumber of Tie Legs Before Increasing Size of Bar
Ignore Yalue for Reinforcing Design of the Beam Additional Rebars | O
Rounding Step for Beam Additional Reinforcing Design Caloulations 10
Join Beam Additional Rebars, if Gap Between Them is Less than 1
Consider One Add. Rebar Details, if Beam Length is Less than 100
Consider (As Top) / 3 for (As Bot) in Beam Ends, if More than 1

o Structure Type I {*) Intermediate Moment Frame = {O) Spedial Moment Frame

lEqQUIre | orsion Hentoceme
— Percentage of Minimum Taorsional Steel for Face Rebar in Torsion Section | 60 9%
Dont Consider Piered Columns in the Column Type Design Procedures

Load Software Default Configuration
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in New Edition of ETABS MATE

» Adding the Total Longitudinal layer in order to view
summation of flexural and torsional steel area

In the new version, a layer has been added to the software to view the details of the total
flexural plus torsional longitudinal steel area. For this purpose, select the Total Longitudinal
Steel option from the Layer Display panel as shown below. It should be noted that if ETABS
software versions 20.3 and later are used for modeling the structure, the displayed values are
taken directly from the Total Longitudinal Reinforcing report, and otherwise, these values are
sum of the top flexural steel plus half of the longitudinal torsional steel for top as well as the sum
of the buttom flexural steel plus half of torsional longitudinal steel for the buttom of the beam.

i ETABS MATE - Concrete Structure Assistants - [111] - || >
Eile Export Wi Deefine Select Assign Design Beports Display Cption Extra Joals Help
B w121, 0 1-des-21
(2 W H ?}I
Object Display

W Cisplay Beam Objects

]
il Total Be ehar Detals
[T Baam Profile Details

Rebar Configurabion
Il Define Basm Type
B assign Section to Beam
== Design Configuration
D Design Reinfordng
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in New Edition of ETABS MATE

Ability to automatically increase the number of tie legs
to supply required transverse steel area in beams

In the new version, the procedure for designing the transverse reinforcement of beams has
been changed in such a way that if the user allows, the software will first increase the number
of crossties before increasing the diameter of tie. To use this option, select Frame Reinforcing
Design Configuration from the Design menu, then as shown in the image below, you can use
the Allow Software to Increase the Number of Tie Legs Before Increasing Size of Bar to activate
the mentioned mode. In this case, software will calculate the transverse reinforcement as follows:

1. Reduce the distance between the ties as much as possible.
2. Increase the number of crossties as much as possible.
Increase the bar diameter of tie.

ETABS MATE - Reinforcing Design Configuration
Configuration Settings

Close
Frame Reinforcing Design Configuration i

Beam Additional Rebar Length Calculation Method

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

_Axlnl | - Bxlm2

—Dxln2———

Ln2

Beam Additional Rebar Reinforcing Design Calculation Parameters
Select Beam Additional Rebars A=|0.25 B= 0.33 C=| 0.875 D=|0.75

[] Rebar d10  As=0.72 Cm?
[] Rebar d1? As=1.13 Cm?

e Rounding Step for Beam Additional Reinforcing Design Calculations | 10
Rebar d16  As=2.01 Cm? Join Beam Additional Rebars, if Gap Between Them is Less than 1
Rebar d18 As=2.54 Cm? 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

Rebar d22 As=3.80 Cm? I Structure Type IE} Intermediate Moment Frame = {O) Spedal Moment Frame

gnore Value Tor Reimrorang Lesign of e Beam Addroonal Rebars

Rebar d25 As=4.91 Cm? Consider Torsional Steel Areas in Beam Reinforcdng Design Procedures
[] rebar d28  As=6.15 Cm? ’: Distribute Type (O Inverse Flexural || (& Uniform {O) ETAES Design

Uise Torsion Section Properties for Beams that Require Torsion Reinfocements

[C] Rebar d32 As=8.04 Cm?

— Percentage of Minimum Torsional Steel for Face Rebar in Torsion Section | 60 %%
Rebar Matching Iterations | 10 Dont Consider Piered Columns in the Column Type Design Procedures

Apply Changes and Close oad Software Default Configuration
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in New Edition of ETABS MATE

’ Control of Ly or development length of hooked bars
in end beams based on ACI318-2019

In the new version, software will calculate the development length of hooked rebar according
to the ACI318-2019 based on the maximum values obtained from the following equations:

L Pelrboh 0043f,
(dh x .\/f—; b
lan = fydo/(54NF2)

lan = 8dp (10d,, tor lightweight concrete)

lan = 150mm (190mm for lightweight concrete) N T
Modification 154},
factor Condition Value of factor
Lightweight concrete 0.75 5
Lightweight A
Normalweight concrete 1.0 \\_
Ties or stirrups
c Epoxy-coated or zinc and epoxy 12
-E dual-coated reinforcement i
Epoxy P : i
E ) Uncoated or zinc-coated 10 Type of standard hook
: (galvamzed) reinforcement ' T o
- - i — -Oegree
n Confining For No. 36 and 15.11151[ll|]4.=:r barr;}‘;vith 10 - TP, bﬂx:d
@ | reinforcement A > 044y or s > 6y v
0 Diameter — Lext
E E ¥r Other 1.6
- % Locationy, | For No. 36 and smaller diameter d,
£ 5 hooked bars: S
5 L (1) Termunating inside column Jf he"“
S core with side cover normal to 1.0 Diameater —'
J 0O
~ - -IE plane of hook = 65 mm, or '
oM O w (2) With side cover normal to
o E E plane of hook = 64,
oo b
= O Other 1.25 l B ey
E :E 0 12 |}1Eﬂdegree
0 0O % Concrete For f;' <42 MPa 17105 + 0.6 Diamaeter 1:1"’ DEG
4y :
- E L) strength For f;' > 42 MPa 1.0 Ii“.'
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in New Edition of ETABS MATE

Possiblity to configure how to calculate the face rebar for the
Torsion section of the beamthat Require Torsion Reinforcement

Users can configure all the parameters for calculating the development length of hooked
rebars. For this purpose, select the Development Length of Hooked Bars Parameter
option from the Define menu so that the relevant user interface appears as shown in
the below.

As can be seen, all these parameters are configured by default based on ACI318-2019
and there is no need to change them normally, but users can change these parameters
according to their opinion. It is worth mentioning that these settings can be saved and
restored through the Configuration Setting menu. Also, the software provides an
exportable table containing the restraining length of the hooked rebars based on the
rebar size and different conditions, which can be seen in the image below.

ﬁ Development Length of Hooked Bars Configuration b
Configuration Settings Export

Calculation Parameters of Development Length of Hooked Bars

Development length (Ldh) for deformed bars f 4000 kaof/cm? 6 MPa
in tension terminating in a standard hook shall )
be the greater than below equations based e |9 SHbf TR

on the ACI 318-19 (25.4.3.1) and also the A Lightweight Concrete Factor
ACI318-19 (15.8.5.1).

Epoxy Reinforcement Factor
|1L +1+ 1I1I-1-.'r o

Confined Rebar Factor

Mot Confined Rebar Factor

Rebar with Thin Side Cover

Rebar with Thick Side Cover
'+"L 0.757 Concrete Strength Factor

Minirmum Allowable Clear Distance of Rebars | 4

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

Conditions Rebar Diameter

| 210 | 912 | 914 | 216 | 18 | $20 | $22 | $25 | $28 | 32
1.25 3 3 38 5 9 o

» Development Length of Hooked Bars Parameter

Naf: RA A
i.}{?xtf?'ﬁ,'-? viernu
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in New Edition of ETABS MATE

» Adding the Ldh of Beam Hooked Rebar layer to
view the development length of hooked rebars

To view the details of the development length of the hooked rebars in the end
beams, select the Ldh of Beam Hooked Rebar option from the Layer Display panel,
so that the calculated values of the required length of the hooked rebars above and
below for the end beams are displayed on the plan as shown in the image below.

- ETABS MATE - Concrete Structure Assistants - [ Demo Sample ]
File  Expot  View  Define  5Select  Assign  Design  Reports  Display Option Extra JTools  Help

Eﬁ Model: Sample Structure

~ Oy OsH F* E* 5* e e _.E.. o T L T i e D
| (L H a ,u, |’*‘Ej A0 CAD CAD Eﬁ E_-:!-Ir STORY1 385 <5 @& 0 |+~| Al & | 100% _] A

Object 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

Layer Display

=l Beam Label - Length

4] Beam Type - Section

4l Floor - Deck Rib Details

4] Floor Loading Details

=] Wall - Pier Information

=] Column Information

Al Typical Longitudinal Rebar
4l Flexural Longitudinal Steel
] Torsional Reinfordng

4] Total Longitudinal Steel

4] Shear Reinfordng

4] Shear+Torsion Ties

al Tl p I3'.|:||:|I1:Il lrl.:|| Reinforcng
4] Bot Additional Reinfordng
4] Total Beam Rebar Details
[:TJ Beam Profile Details

Rebar Configuration
[, Define Beam Type
@ Assign Section to Beam
== Design Configuration

D Design Reinfordng

Feady.
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in New Edition of ETABS MATE

h’ Adding the Ldh of Beam Hooked Rebar layer to
view the development length of hooked rebars

In the Ldh of Beam Hooked Rebar layer, the development length of the hooked end
rebars at the top and botom of the beam will be displayed as shown in the image. Also
the provided length by the dimension of the column will shown in the middle of the
beam inside the characters [ ] in gray color. If the calculated development length is less
than the length provided by the column dimension along the beam, the required
development length is displayed in blue for the upper bars and in green for the lower

bars of the beam, Otherwise, the required development length will be shown in
color also WLDH warning will also be inserted in the middle of the beam. It is worth

mentioning that by right-clicking on each beam, you can view the calculation details of
the development length of the end hooked bars.

® ® ® SLIS

w|w wlw Vo)
@: - L0 L0 i F
[35] | o e o
wlw \D| o
. |0
|
S 2 KRV
{ | maE
[ i [}
ILTbI '-F‘ el ]!
LM | I
M
Te] R¥s)
|
o

25.6
25.6

25.6
25.6

25.6 |
Q E SC £ [3C] i - - i

www.FARASAEG.Ir www.ETABSMATE.ir www.FOUNDAMATE.ir www.ETABSMATE.com



WIRAT™S NIZ\W

in New Edition of ETABS MATE

Possibleity to view the calculation details of development
length of hooked bars by clicking on each beam

To view the calculation details of the development length of the hooked rebars in the end
beams, select Ldh of Beam Hooked Rebar or Total Beam Rebar Details from the Layer
Display panel, then right-click on the desired beam to display the reinforcement details
user interface. As you can see in the picture below, in the column | wdhinfo | of the amount
of development length calculated for the rebar of the beams, on the side where they are
not continuous, both for the upper rebars of the beam and for the lower rebars of the
beam, and in addition, an icon i is also included for each part that calculation has been
done, it will be activated by clicking on any of them, the user interface will be displayed to
view the details of the corresponding development length of the hooked rebar.

- ® o o

@ m 2
Right Click w|w oln o
2 = = LMy LM Ly | L LM
Q L] h [35] o | e o | e o
w|w | sl Hs
. LM | LN
ol = | e
Ln Ln
e (1 )
- — — : —
LN
)
S # ik General Information of Selected Beam
- Type : B2 L|-'||:|t|| » 675 am Embnfs
r(,,-——\\ Section : B40X40 Offset: 20 an |:| Ld hklnfer atlen
L Story  : STORY1 = u:::uﬁ's:t: 20 cm |:|E||:I Condition: Continal & —
W I gy g
: Elevation: 385 Cm MetLen, : 635 an
o g5
Il\__ 25.6 [: Beam Reinforcement Details B
Ad. Torsion Flexural Typical Ad. Steel Ad. Rebar Length Ldh info
Sl oo | sor | e |0 | g [seawl R Sliekk o Show
oore Al 0 -z-——n WRetailRepont
Pl oo | s | e | aos | wm o] o | wa L
Top i )] 70 | WA
soT m-s-——n
Ir,r"“"a\ 25.6 Bars: 3d20 As=%.42am? Bars: 3d18  As=7.63am?
D 2L

Cverwrite Changed Details And Close Qverwrite Changed Details
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Possibleity to view the calculation details of development
length of hooked bars by clicking on each beam

By clicking onthe [ icon, you will see the details of how to calculate the development length of hooked
rebars as in the image below. These details include the beam information, reinforcement details,
dimensions, information of column connected to the beam, details of calculating coefficients, Ath, Ahs
and all the calculation process resulting in calculating the development length of hooked rebars.

[ A} ) [ e | o | ! E | [ F

.

[®| Reinfocement Details of Beam B143 X

General Information of Selected Beam

Type : B2 Length :675am Beam Position : End of Multi Span
Section : B40X40 5. Offset: 20 cm [ start Condition: Not Continous

==
v i T |
S

Bl ETABS MATE - Hooked Bar Development Length

Ldh Calculation Details Caloulation Config

Calculation Details of Development Length of Hooked Bars Schematic Figure of 5tudied Elements and TOP Rebars

Development length for deformed bars in tension terminating in a standard hook shall be Typical Rebar: 3d20
caloulated by below equations based on the ACI318-19 (25.4.3.1 and 13.8.5.1), 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 190 mm for lightweight concrete.

i,l_': Wby, 0.04 4.;,*,

b= di? ACI318-19 (2
A v fr

lan = }‘_"-..-tiw’{:-i*'f—"-n.-'_ﬁ-' ) ACI318-19 (18.8.5.1)

Calculating the development length of hooked bars based on criteria mentioned above:
=% Calculation Details of Development Length of Hooked Bar with Diameter of 20 mm
SayC = Minimum(fc/105 + 0.6, 1.0) = 0.796
Beam Rebar Distance = 5.68 cm < 6db = 12 am Then Mot Good
Mumber of Ties d10@ 10cm in Hook 15db (30cm); M.Ties = 3 == 2 Then QK
Tie Space = 10 cm < 8db = 16 cm Then I']|=-.
Mumber of Acceptable Leg; M.Legs = 2
Ath = (M.Ties) x (N.Legs) x (Tie Area) = 3 x 2 x 78.54 = 471. 24 mm?
0.4Ahs = 0.4 x (Total Steal Area) = 0.4 x 1570.77 = 628.31 mm?2
Ath < 0.4Ahs Then Mot Go l'u:|
{ I1' IEl-'.:|r|| Rebar Distance) ==6db ] OR = T
[ >=2 AND (Tie Spac : <= ]mjt. AND Ath = 0.48hs | L We=1 Yr=16 Yo=1 Pe=0.796

T|'|EF| SEI_.I . =1 Else SayR = 3
Therefore SayR = 1.6 Summary of Calculating the Ldh for d20 mm

Rebar Side cover = 7 om . . I
L 1f [ Side Cover >= Minimum(s5mm, 6db) ] Then SayO = 1 Else Say0 = 1.25} The Development Length is Not Satisfied!
Side Cover = 7cm >= 6.5cm Then Say0 = 1 Required Development Length (Ldh) = 42.3 cm
So in summary we will have: Provided Development Lenght = 35 cm
savE=1, SayR=16, Say0=1, SayC=0.795 Beam Section: B40X40

Therefore, according to ACI318-19 (25.4.3.1and 18.8.5.1): Anchored Section: C40X40-8P20

Required Development Length (Ldh) = 42.3 an Beam Total Steel Area = 15.71 cm?

Based on the geometry of the model:
Provided Development Lenght = 35 cm e iiokad B

The Column Dimensions Do Mot ._1.:|1:| :fy the Development Length of

You must decre the bar size or increase column
dimensions or use diamond ties for c |||IJr||r|

Print Report |

Required Development Length = Provided Development Lenght
Thus = The Development Length is Mot Satisfied!
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» Possiblity to generate detailed report of calculation
of the development length of hooked rebars

In the software, you can prepare a complete report on how to calculate the development
length of hooked rebars in a complete and beautiful way. For this purpose, you should use
the Print Report button in the interface of Hooked Rebars Development Length interface.

—

it 7 P i
A { 3 [ F
xT; - e
: Book heall be eyleyiyie ion .
{ 1 }_ et e g 543 and 1833 T Ko Rt 123 1
g ; SF $4b ad 150 gy g
@ =
] e | = ACBIEIS gias Beam Position : End of Multi Span
LA E LN - : T R T
B ETABS MATE - Hocl s ACIHE-19 (ep5.1)

Ldh Calculation I]u;

e P ol ke Dlassards il T
LY ke e |

b Calculation Config
of caleulutin
£ the dﬂ'ﬂuﬂ-lll‘ Il-llli of beoked rebar Yimm ia TOP positlon of beam:

*k Ganerg| ”"ﬂ"‘mﬂhﬁut:
Py = 4000 kgtiers Pen3
SnmEs

Calculation Details ed Elements and TOP Rebars

E..
=]

Landaw q,

Development length

calculated by below & =
¥ IE [
shall be at least the g E .
4 the greater of 10db &
& Yelriiad n
x"‘—h '!1'.-1'!1 = - ._| -
' < w
4 . o 00
W || lan = 5,00/ at
Calculating the devel -
»» Calculation Details mnﬁ&:u;ﬁ*;m Swchion Wit = 40 om.  Clear Covr 4 om
SayC = Minimumi(f e ' dnTeld-eg®s - = N |
Beam Rebar Distar ss Calculation Details of Development Length of Hooked Bar with Désmeter of 8men [ | e
Mumber of Ties d1i St RE—— oo e
Tie '.'__1'|:IEII:E = 10 cm u::ﬂmmﬁn‘m;n-;m;liﬂnéfamﬂfﬂllui Thapn 0¥
Number of Accepti el st el
Ath = (N.Ties) x {I Ah -ﬂit‘ll'l-lrlhll'-l L?:E :?:L E;]F 3n2x TR -!:r‘::':d e
0.4Ahs = 0.4 x (T ﬂ'ﬂ:ﬂ:'ﬁmﬂiﬁ“ﬁ A
Ath [ 0.44hs E" Hn#ﬂr:- 2 ﬂiﬂ-wﬁuﬂrh AND Ath »= 04854 )
i {If [ (Beam Reba Then Syt = 1 - r ; .
r L T Trarelone SayRl = 18 3 = aily W.=0 796
I g [(N.Ties) ==2 Al . W= 0.796

Then SayR =1 E Coves = 7 am > 85¢ X = Ldh for d20 mm
Therefore SayR =

Rebar Side cover:

{If [ Side Cover =

Side Cover = 7 am

500N SUMMary we Phequined Devslopment Lengih = Provided
E'lEIIEf'E =1 ; E'lall_d This = The DIHHIPIHI'II l.nﬂth s N
Therefore, accord

Required Devel _
EEE':;.E..'::IIF';' ﬂ_'EgI . — G s TS s e R - it Satisfy the Development Length of
Provided Deve o ' ease the bar size or increase column
mues for column,

sfied! o ( /4 Use This Buien

Print Report ||_
= T
I'-._

th is Not Satisfied!

(Ldh) = 42.3 cm
ml ght = 35 cm

Required Developm:
Thus = The DevelopmentEes

Repont
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» Adding sizes 10 and 12 to the list of rebars that
can be use for the beam additional reinforcement

Rebars with diameter of 10 and 12 mm have been added to the list of reinforcements

WIRAT™S [NIESW

in New Edition of ETABS MATE

that can be used to additional reinfocement of beam:s.

To use these rebar, select the Frame Reinforcing Design Configuration option from
the Design menu, then as shown in the image below, in the Beam Additional Rebar
list, you can specify which rebar diameter the program is allowed to use in the beam

calculation process of additional reinforcement of beam.

ETABS MATE - Reinforcing Design Configuration

Configuration Settings

Cloze

Frame Reinforcing Design Configuration

Beam Additional Rebar Length Calculation Method

I {*} Parametric According to Beam Lenght

CAxlnl |

[] Rebar 10 As=0.79 Cm?
As=1.13 Cm?2

As=1.54 Cm?

[C] rebar d12
] rebar di4
Rebar d1a
Rebar d18
Rebar d20
Rebar d22
Rebar d25
] rRebar d23

] rebar d32

As=2.01 Cm?
As=2.54 Cm?
As=3.14 Cm?2
Az=3,80 Cm?
As=4.91 Cm?2
As=56.15 Cm?2

As=3.04 Cm?

Rebar Matching Iterations 10

www.FARASAEG.ir www.ETABSMATE.ir www.FOUNDAMATE.ir www.ETABSMATE.com

{_} Exact According to Beam Steel Diagrams

Reinforcing Design Calculation Parameters
A=|0.25 B=|0.33 C=| 0.875 D=| 0.75
Specify the Ties Space Limit in the Beam Design: Min= & cn | Max=| 20
[] allow Software to Increase the Number of Tie Legs Before Increasing Size of Bar
Ignore Value for Reinfordng Design of the Beam Additional Rebars | 0
Rounding Step for Beam Additional Reinforcng Design Calculations 10
Join Beam Additional Rebars, if Gap Between Them is Less than 1
Consider One Add. Rebar Details, if Beam Length is Less than 100

Consider (As Top) /3 for (As Bot) in Beam Ends, if More than 1
|

'—| Structure Type I {¢} Intermediate Moment Frame  {O Special Moment Frame

Consider Torsional Steel Areas in Beam Reinforcng Design Procedures

| Distribute Type O Inverse Flexural || & Uniform {_} ETABS Design
| IUse Torsion Section Properties for Beams that Require Torsion Reinfocements
|— Percentage of Minimum Torsional Steel for Face Rebar in Torsion Section | 60 5%
Dont Consider Piered Columns in the Column Type Design Procedures

Load Software Default Configuration
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Possiblity to view diagrams of the flexural plus
torsional steel area by clicking on each beam

In order to check the steel diagrams carefully, a user friendly graphical interface has
been designed. By clicking on each beam, the steel diagrams of that beam will be
displayed graphically, and by moving the mouse over the beam, all the information
related to the desired position will be displayed graphically.

For this purpose, first activate the Total Longitudinal Reinforcing layer in the Layer Display
panel, then by right-clicking on each beam, the corresponding user interface will appear
and display the details of the corresponding diagram as shown in the image below.

e Diagrams of Bearmn B&3 = s =
File Diagrams View v

D Total Longitudinal Diagram E] Total Longitudinal

Flexural Reinforcing | Shear Reinforcing | Torsional Reinforcing i Additional Steel Area L@J B 18X Em
LTl

13.49

WO | Takhe | gy b

M Total Longitudinal Steel Area Diagram of Beam B&3 {cm2)
Section: B35X50, Type: Bl, Lenght: 749.2an, TOP Typical: 6.03 cm?, BOT Typical: 6.03 cm?, FACE Typical: 0.00 an?

| Station: 654.2 cm As Add. TOP=7.4115cm?  As Add. BOT=3.684 cm? Max{AsTOP)=14.59 cm? Ex(AsBOT)=11.29 cm?

Al T.ul:lll al Lo Irll:lltlJl:|Ir|.:|| Rebar
Al Flexural Longitudinal Steel
I.q Al Torsional Reinforcng
L] Total Longitudinal Steel
/f fl Shear Reinforcng
Al Shear+Torsion Ties
fl Joint Shear Informations
Al Ldh of Beam Hooked Rebar
fl Additional Rebar Steel Area
] Top Additional Reinfordng
[l Bot Additional Reinforcng
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Ver 1.3.600 i<
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in New Edition of ETABS MATE

Correcting the elevation leveling bug of shear walls
in the level editing mode of the building floors

hanges in the way of generating the calculation
details report of the joint shear.

Updating the price of steel and concrete in the
approximate cost estimating reports

’ Changes in user interfaces of the software in order
to make it more convenient

Jy Improve some routines and algorithms for better
software performance

~ FARASA

Engineering Group
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