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Secticn

[®] Define Typical Reinfocement of Beam Type-S

Properties of Beam Type - Section

Beam Type Name : Bl

Beam Type - Section

B 1-B40%40

PR

)05 g3 Jialyg o5l U ¢ilaa oS (sly g5 s)l5as Sxilegs) chyes
howyg s, tkfuj_ATorsion L s General aeus ;3 45 sla gl Olaseie Ll gw 3l 4,
S N st ol gl daled ey g edalin il 1y ol 0k iy ol S 81 O s 1500
Liles (5,5 ablis Slasiin ¢ 2,8 Ll U dsled Sl |, Beam Type Section Details «y ¥ Define
Jsl gs FaCe oo 55 Torsion s General lgf p o 51 S a Slsul b e 53,8 0Ll 3
A Aa] g5 3Ll TOFSION aens 53 ok s a3 4565, sla,l Ol 51 ASb azdls o sl sl

| General | Torsion ]

with Torsion: B1T

B2-530%40 Beam Section Name : | B40X40
B3-B45%40 - - . ;
- - X | W = W T4,
B p4myas Section Dimensions : Depth: 40 cm Width: 40 com |With Cover: 4.5 om
B5-B25%40 - - - -
T I L tudinal Rebar Detail
B6-B40445 B Typical Longitudinal Rebar Details  p_—————
B7-B20%40 TOP| 316 + 00 5.03 am?
BOT| 316 + 0F0 6.03 cm? '—40._
Face| 00 x 2 0.00 cm? | —3d16
[ Offered Number of Additional Bars a
TOP Add. Bars Mumber | 2 Pcs 40 d10@16
BOT Add. Bars Mumber | 2 Pcs
H Minimum Tie Detail in General GD ERES
[ END Ties Details | | MID Ties Details |
22 10@® 8 an 2 & 10 @ 15 cm
Modify Section Properties | Duplicate Mew Section | Delete Section | Close |

[®] Define Typical Reinfocement of Beam Type-Section

Properties of Beam Type - Section

Beam Type - Section Beam Type Name : B1
B 1-B40X40

B2-B30%40 Beamn Section Name : | B40%40

Ei’g:;z’; Section Dimensions :

Eéﬁfmﬁg B Typical Longitudinal Rebar Details

B7-B20X40 TOP 316 + 00 6.03 cm?
BOT 3%16 + 0F0 5.03 cm?
Face 1$16 x 2 4,02 cm?

MOTE: These Face Rebar and Tie Details
are considered only for the beams that
require torsional reinforcement,

E Minimum Tie Detail in Torsion

END Ties Details | MID Ties Details
2% 10@ 8 am 2% 10@ 16

Modify Section Properties

Depth: 40 cm |x|Width: 40 cm |With Cowver:

Duplicate Mew Section | Delete Section | Close |

[ General | Torsion |

With Torsion: B1T

4.5 cm

Preview of Beam Type BAT

EEEEELUEEEES.
|~ 3d16

d10@8
" d10@16

40

|

| —1d16x2

| - 3d16
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[W] Define Typical Reinfocement of Beam Type-Section

Properties of Beam Type - Section | General | Torsion ]

Beam Type - Section Beam Type Name : Bl With Torsion: B1T
B 1-B40X40 - .

Beam Section Name : | B40X%40

B2-B30X40
B3-B45X40 - . - -
- - X | W - W H
B4-E4545 Section Dimensions : Depth: 40 om Width: 40 cm |With| Cover: 45 cm
B5-B25X40 - : . :
T I L tudinal Rebar Detail
BE-BA0X45 M Typical Longitudinal Rebar Detalls  pumupyes
B7-B20X40 TOP| 316 + 00 6.03 cm?
BOT| 3%16 + 0F0 6.03 an? '—.m—l
Face| 00 x 2 0.00 cm? | —3d16
[ Offered Number of Additional Bars a1
TOP Add. Bars Mumber | 2 Pcs 40 d10@16
BOT Add. Bars Number | 2 Pcs
Minimum Tie Detail in General G2
. | - 3d16
| END Ties Details || MID Ties Details |
h 25 10@ 8 cn|| 2 S 10@ 16 cm
Maodify Section Properties | Duplicate Mew Section | Delete Section | Close |

[W] Define Typical Reinfocement of Beam Type-Section

Properties of Beam Type - Section General | Torsion |

Beam Type - Section Beam Type Name : Bl With Torsion: B1T
B 1-B40X40 ; .

Beam Section Name : | B40X40

B2-B30X40
B3-B45X40 - - - "
= - X | W - Wi HE 8
E4R45145 Section Dimensions : Depth: 40 om Width: 40 cm |With | Cover: 4.5 cm
B5-B25X40 - - - -
T I L tudinal Rebar Detail
BE-BA0X45 WTypical Longitudinal Rebar Details  pmm e ey
B7-B20X40 TOP | 316 + 0F0 6.03 cm2
BOT 3%16 + 0F0 5.03 cm? '—40—|
Face 1616 x 2 4.02cm? |~ 3d16
3d10@7
MOTE: These Face Rebar and Tie Details — 3d10@15
are considered only for the beams that 40
BR=
require torsional reinforcement. 1d16x2
Minimum Tie Detail in Torsion
i | - 3d16
END Ties Details MID Ties Details
’ I®W@7on|| 3 0@ 15
Maodify Section Properties Duplicate Mew Section | Delete Section | Close |
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ETABS MATE - Reinforcing Design Configuration

Configuration Settings

Cl
Frame Reinforcing Design Configuration ase

Beam Additional Rebar Length Calculation Method

|:| {C) Exact According to Beam Steel Diagrams

BxLnl ’41«—‘ B xLn2 W

I {*} Parametric According to Beam Lenght

Axlnl

Beam Additional Rebar Reinforcing Design Calculation Parameters

Percentage of Minimum Torsional Steel for Face Rebar in Torsion Section | 60

Select Beam Additional Rebars A= 025 B=|0.33 C= 0.875 D=|0.75 H=|12 xdb
[J Rebar d10 As=0.79 Cm? Spedfy the Ties Space Limit in the Beam Design: Min= 6  n| Max= 20 cm
[ allow Software to Increase the Number of Tie Legs Before Increasing Size of Bar
[ rebar d12  As=1.13 Cm? .
Ignore Value for Reinforcing Design of the Beam Additional Rebars | 0 am#
[ Rebar d14 As=1.54 Cm? _ B o _ _ -
Rounding Step for Beam Additional Reinforcing Design Calculations 10 o
v =2 z ) " . . -
e Join Beam Additional Rebars, if Gap Between Them is Less than 1 cm
Rebar d18 As=2.54 Cm? Consider One Add. Rebar Details, if Beam Length is Less than 100 am
Rebar d20  As=3.14 Cm? Consider (As Top) / 3 for (As Bot) in Beam Ends, if More than | 1 cm?
Rebar d22 As=3.80 Cm? L Structure Type IG} Intermediate Moment Frame () Special Moment Frame
Rebar d25 As=4.91 Cm? Consider Torsional Steel Areas in Beam Reinfordng Design Procedures
[ rebar d28  As=6.15 Cm? I— Distribute Type () Inverse Flexural || & Uniform {7} ETABS Design
[ rRebar d32  As=8.04 Cm?2 . |: |Use Torsion Section Properties for beams that Reguire Torsion Reinfocements

Rebar Matching Iterations | 10

Apply Changes and Close

||

Dont Consider Piered Columns in the Column Type Design Procedures

| Load Software Default Configuration
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ETABS MATE - Reinforcing Design Configuration

Configuration Settings

Cl
Frame Reinforcing Design Configuration ose

Beam Additional Rebar Length Calculation Method

I {*) Parametric According to Beam Lenght |:| {3 Exact According to Beam Steel Diagrams

Axlnl ExLnl FL—‘ B xLln2 W

———— 1

Beam Additional Rebar Reinforcing Design Calculation Parameters
Select Beam Additional Rebars A= 0,25 B=0.33 C=|0.875 D=|0.75 H=|12 xdb
[J Rebar di0  As=0.79 Cm? Spedfy the Ties Space Limit in the Beam Design:  Min= | & om| Max=|20 cm
[ Allow Software to Increase the Mumber of Tie Legs Before Increasing Size of Bar
[ rebar d12  As=1.13 Cm? =
Ignore Value for Reinforcing Design of the Beam Additional Rebars | 0 an*
[ rebar d14 As=1.54 Cm? _ . L . . -
Rounding Step for Beam Additional Reinforcing Design Calculations 10 am
v =2, = . . . . -
Rebar d16 As=2.01 Cm Join Beam Additional Rebars, if Gap Between Them is Less than 1 cm
Rebar d18 As=2.54 Cm? Consider One Add. Rebar Details, if Beam Length is Less than 100 am
Rebar d20 As=3.14 Cm?2 Consider (As Top) /3 for (As Bot) in Beam Ends, if More than | 1 an?
Rebar d22 As=3.80 Cm? L Structure Type | & Intermediate Moment Frame {3 Spedal Moment Frame
Rebar d25 As=4.91 Cm? Consider Torsional Steel Areas in Beam Reinfordng Design Procedures
[ rebar d28  As=6.15 Cm? I— Distribute Type &) Inverse Flexural ¢ Uniform || {2 ETABS Design
[ rebar d32  As=5.04 Cm? I:M IJse Torsion Section Properties tor beams that Require Torsion Reinfocements
Percentage of Minimum Torsional Steel for Face Rebar in Torsion Section | 60 %%
Rebar Matching [terations | 10 Dont Consider Piered Columns in the Column Type Design Procedures
Apply Changes and Close | Load Software Default Configuration Cancel |
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"} ETABS MATE - Concrete Structure Assistants - [111]

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

E& v:121,D: 1des-21 Heip @)

DRE §% T 8RRRAF o = Ao $RAQAQ %A p 20 1| W isx (] Kk ak sk ok | @

Object Display Eye Levek Story1l - Elevation: 720 - Beam Total Longitudinal Reinforcement Units: kgf,cm
@ Display Beam Objects

@ Display Column Objects

@ Display Shear Wall

@ Display Floor Direction 2 3 4 5
@ Display Grid Line T T T
@ Display Axis Bubble

@ Display Beam Diagrams
@ Display Additional Rebar

Layer Display

[l Beam Label - Length

[l Beam Type - Section

[l Floor - Deck Rib Details

[l Floor Loading Details

&l Wall -Pier Information

[l Column Information

[l Typical Longitudinal Rebar

[l Flexural Longitudinal Steel
Torsional Reinfordn

| [ Total Longitudinal Steel |*

] Shear Reinfordng

[l Shear+Torsion Ties

[l Joint Shear Informations

[l Ldh of Beam Hooked Rebar

[l Additional Rebar Steel Area

[l Top Additional Reinforcing

[l Bot Additional Reinforcing

[l Total Beam Rebar Details

I3 Beam Profile Details

13.84 3.51
- [5.62 832

d il
bl B

207 £.01 E3 1345 3.68 14,59
4.50 FF 562 1125 562

55
3
&
945" b 15614
410 A

774 235
562

2EE 11,23
633 484

B

724 "o B0
il
Hl&

b4 T 690
ol B
=

=
in
4 b
e[

Rebar Configuration Cr

27 e
375 5 =28l

[0 Define Beam Type

[0 Assign Section to Beam
== Design Configuration

Dp Design Reinforcing

Ready. One Story X 13596, ¥ 2578.3
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ETABS MATE - Reinforcing Design Ceonfiguration

Configuration Settings

Cl
Frame Reinforcing Design Configuration o5

Beam Additional Rebar Length Calculation Method

I (&) Parametric According to Beam Lenght |:| {0 Exact According to Beam Steel Diagrams

Beam Additional Rebar

Rebar Matching Iterations | 10

Apply Changes and Close

AxLn1 B xLni FH B xLn2 %—’L—‘
I TL
L CxLnl | —— Dxlnz——
Lnl Ln2

Reinforcing Design Calculation Parameters

Select Beam Additional Rebars A=|0.25 B=|0.33 C= 0.875 D=|0.75 H=|12 xdb
i imnit i ign: in= om = om
[] Rebar d10 As=0.79 Cm? Spedify the Ties Space Limit in the Beam Design:  Min=_ & Max= 20
| Allow Software to Increase the Number of Tie Legs Before Increasing Size of Bar |‘<
[ rebar d12  As=1.13 Cm? =
Ignore Value for Reinforcing Design of the Beam Additional Rebars | 0 m?
[ rebar d14  As=1.54 Cm? , B o ] ] -
Rounding Step for Beam Additional Reinforcing Design Calculations 10 cm
v =2 2 . . . . -
e L le= D Join Beam Additional Rebars, if Gap Between Them is Less than 1 cm
Rebar d18  As=2.54 Cm? Consider One Add. Rebar Details, if Beam Length is Less than 100 am
Rebar d20 As=3.14 Cm? Consider (As Top) /3 for (As Bot) in Beam Ends, if Maore than | 1 cm?
Rebar d22  As=3.80 Cm?2 L Structure Type I@ Intermediate Moment Frame = () Spedal Moment Frame
Rebar d25 As=4.91 Cm?2 Consider Torsional Steel Areas in Beam Reinforcng Design Procedures
[ rebar d28  As=6.15 Cm: Distribute Type O Inverse Flexural | (&) Uniform {0} ETABS Design
] Rebar d32 As=8.04 Cm? LIse Torsion Section Properties for beams that Require Torsion Reinfocements

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

Load Software Default Configuration

Cancel |
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ACI318-2019 gulnly (3T slayd )s )l slas)ilys s)les Job b Ly TS =

035751 I blp b am (oLl sl 5 (sl LI slrs Koo (5o J b J 28 o e
525432 525.43.1 slaiy ACI318-2019 Lulsb Bl tas |, (5, Js—b Sl 3 a3 S

leis aslous 3 Jalg, 5l odel Cawds polie iSTa> wlul, 5 18.8.5.1

YehrPotpc 0.043, g1

lan = 2

\/E b

lan = fydp/(54NFD)

ldh = 8db

(10d,, for lightweight concrete)

lgn = 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 1.2
dual-coated reinforcement "
Epoxy . }
Uncoated or zinc-coated 10
(galvanized) reinforcement )
Confining For Mo. 36 and smaller bars with 10
reinforcement A = 044y or s 2 64" -
Wr Other 1.6
Location v, For No. 36 and smaller diameter
hooked bars:
{1) Terminating nside 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 v Forf' =42 MPa 10
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ETABS MATE
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NS slasySlas (s)les Job aumlas slayial)ly ($3in)Sas )Y byly 039)8)

xS 1 2l sl I slas Rl (s5lge Job amlos la alyl (oles il s 0,8
I, Development Length of Hooked Bars Parameter ;5 Design ggw 3| gl gl sl sl
33 8 0LLS 55 gl dSler ab g e 6,8 Ll U dsled bl
XS ACI318-2019 ululy o5 s Cog Wil ol soled 35 Ko sdaliv 45 4 ,Kles
355 i Gl 1) s el opl il giee OF 08 Lol 59 dal s Jgens Sy ge LT uid 4 (3L 5 Llouk
sl S 5les Igb 8 Ll cpl 55 edd iy s gla eyl 5 Lty elal i PP RS S
J:U Configuration Setting (ssw 5 b 51 Olalas -pl Cowl S5 OLLE 3 g0d Aal g awloes | ,Iad8
G\A:Jﬂg ‘5)\‘@4 J_,L » J.QJ.-"-J Export Q,,?..Sl Juu J‘gb )|J'.§| ff‘ W ML%A JL}.JD 9 AJ.::'-S
Ailes sdalie BB 55 sl 534S dadee )l 55 1) cilises Loyl ,d 58 5 5 el ulul s luds

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 kgffcm? = 352.26 MPa
in tension terminating in a standard hook shall ' _
be the greater than below eguations based fe 210 kgffem? = 20.53 MPa
on the ACI318-19 (25.4. 3. 1) and also the A1 Lightweight Concrete Factor
ACI318-19 (18.8.5.1).
0.043 1,"JE. 1 Epoxy Reinforcement Factor
1))
e Vet ;FGEFC fy Sl P, |1 Confined Rebar Factor
: v fc P, |16 Not Confined Rebar Factor
lan = Fydu/ (50T Py 1 Rebar with Thin Side Cover
1,'.':‘._-; 1.25 Rebar with Thick Side Cower
lgn = 8dp
1,'.'Jc 0.7951 | 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

Wp | Yy || ®10 | ®12 | $14 | 16 | 18 | 20 | B22 | 25 | B28 | $32

1.6 [ 125 | 19 25 31 38 45 53 61 74 g8 | 107

16 1 16 20 25 30 E3 42 I 59 70 3
1 [ 135 | 15 19 22 2% 29 33 EE 46 55 67
1 1 16 19 2 2% 29 32 35 40 45 54

Apply Changes and Close Close |
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R

)alS slasyilis s)le-s Job Cuaedg sxalins (sl Ldh of Beam Hooked Rebar ay) ¢)sgjé)
Layer Display J=U 31 olgs! sloa i 53 Jluads slas Khe 5o J b Sl sdaline gl
I 35 gols =S Job Slewlbwe i L uyls wlsuil 1) Ldh of Beam Hooked Rebar 4 5§

338 0bled UM (555 ) paeds Wilen gl sla s (sl p omb 5 YU LI slas Kw ol

i+ ETABS MATE - Concrete Structure Assistants - [ Demo Sample |

File Export View Define Select Assign Design Beports Display Option Extra Tools Help
E Model: Sample Structure

O & A Eab Enb Eon +Q g+ sTORYL L3slits J p &G QREQ

Object Display Eye Levek STORY1 - Elevation: 385 - Development Length of Beam Hooked Bars (cm)

@ Display Beam Objects

@ Display Column Objects
Display Shear Wall

@ Display Floor Direction

@ Display Grid Line

@ Display Axis Bubble

@ Display Beam Diagrams

@ Display Additional Rebar

)

(A (B {c) )

i

i

&
5.6
&

42,3 WiLdh

2
2
2

256

Layer Display

Al Beam Label - Length

] Beam Type - Section

] Floor - Deck Rib Details

&l Floor Loading Details .
] Wall - Pier Information 3 ::—
&l Column Information

fal Typical Longitudinal Rebar
Al Flexural Longitudinal Steel
&l Torsional Reinforcing

&l Total Longitudinal Steel

fl Shear Reinfordng

] Shear +Torsion Ties

K
[35]
0K
35
K

Ok

25,6
256

[mml
[

m
= E}
m
= E}

4]
I
=

=

25.6 [35] -

& Ldh of Beam Hooked Rebar >
Al Additonal FRebar steel Area

&l Top Additional Reinfordng

fal Bot Additional Reinfordng

] Total Beam Rebar Details L 30,3 oK J
[1J Eeam Profile Details L6 - ke 30, 3 [35] u ] T

Rebar Configuration

'y

o5 60K
25 630.5]

[ Define Beam Type

[35]

[8]4

56 OK
256 [35]

@h Assign Section to Beam

ca |
R
K
3

== Design Configuration S I i e
r (%)

Db Design Reinforcing

Ready.
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i

VI ol slas Rl 51 5l 2500 6512, Jsb 30 Kn sdalie i) 5 s )2 45 455Kk
33 8 73 5 el 03 oml SN el by Ko 1 L 2,0 158 b s 8 YL s
[T bl Jols 5o g o Jaws 55 50 i Sliml) 53 O gt iy Ja 5 0 el (55158 Jsb iman
..>.>J§.;.a z? & S K50
dsb ddl 5 lwl) 53 Ostw dn g 0l sl b 51 eSS 0dd dulne ()lge gk 4555050
Al sl Ko gl g Ko by VL b Ko ol ol K Lok alows 5L 3,50 550
S s, olee b Soganl gy g Ml 3 She (ke dsb 5l oS Oly 45 3k 3ls el
M glas Rl (515 0¥ (18 Job ool pue Wins UL &5 A dal 5 755 55 Koy b odkd dmslons
S30LLE s sl s 5 bawy e )3 55 WLDH KLl momen 5 33 Sl Ogiw 3 5 olgsl

1 e S sl Kl gylee dsb b Slair dlgie 5 2 655 S Sl b 4

Aale b odaliv
A B C D
[ [ [ [
-1 —
42.3 WLdh e
— L
2 D 36.2 [35] ] [l Kol
ol o
m ﬂ o e
|
Ol
|
Ol m
| —
ol
3 o [N
| [ |
- 1B 25.6 OK
~ 25.6 [35]
oW
|
[t Kl
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13 )8 (59) G5 4 )lsglls (sles)Slas s)les Job (Shmlas Ciluis sxalie olSsl

Layer Display b 51 olgsl sla s 5o I sbas Ko 55l Jsb Sl Dby sdaline gl p

A 3,90 5 655 e «Iled oI Total Beam Rebar Details i 4 Ldh of Beam Hooked Rebar S
salie ;5 gl 534S 45kea 35 8 0Ll s 5T Sleyr 6l Lal, b s SS ol
PPN ST PSR S S WP JURR DU FORPR P IORRIIIN  Ldh info  RYRNSININGE N
03T K O 5 osde 5 ol 0 753 5 ol slos Aho sl o2 5 5 2V slo Koo (sl o kit
bl LT 51 S o 55 SIS L o8 35,50 I il 45,5 ol alows 45 cd 2 o1 35 [

A dal g DLl ab g o g)lgs dob Dby sdalin (5 )8

[H] Reinfocement Details of Bearn B143

Anglez 0 ° General Information of Selected Beam

Type : B2 Length :675cam Beam Position : End of Multi Span
Section : B40X40 5. Offset: 20 am [ 5tart Condition: Mot Continous
Story 1 STORY1 E. Offset: 20 am [ End Condition: Continous

Elevation: 385 Cmi Met Len. : 635 cm Torsional Long. Steel: 0,000 cm?

Beam Reinforcement Details

Ad. Torsion Flexural

Typical Ad. Steel Ad. Rebar Length Ldh info

TOP 0.000 14.829 9.42 5.405 ﬁ’? 42cm MG
START gERYS 0.000 5.062 8.04 0.0 S B 30am OK
s 0.000 3.892 9.42 0.0 - ﬁ’? - M/A
BOT 0.000 11,709 3.04 3.667 2d16 é’ 6520 M/fA
TOP 0.000 16.34 9.42 5.916 2d22 ,{;’ 230 M
BOT 0.000 5.062 3.04 M/fA
TOP Typical Reinforcement FACE Typical frum General Section BOT Tvplcal Reinforcement
Bars: 3d20  As=9.42 am? Bars: 4d16  As=8.04m?
Overwrite Changed Details And Close | Overwrite Changed Details |

‘ = | B | ‘ ‘
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25 2 Klea dbgp glee Jsb ambu s Sl stalin 6,8 Ll [l 00T s SUS L
Ky ol s A, Ahs aslons o 55 Yo, Py, Yo, P ) o sl Sl 5 4 e O g SN

Al I8 glas Khs (55lge Jsb amlons & it Flnlons

- 42.3 Widh =
2 $ 30.3 [35] T

Type :B2 Length :675am Beam Position : End of Multi Span
Section : B40X40 5. Offset: 20 am [ start Condition: Mot Continous
Story @ STORYY E. Offset: 20 am B End Condition: Continous

Elevation: 385 Cm MNetlen. : 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 9.42 3.405 dz20 230 42cm NG
START BOT

5.062 8.04 0.0 - Sl - 30cm OK
ﬁ ETABS MATE - Hooked Bar Development Length

Ldh Calculation Details Caloulation Config

Calculation De opment Length

Development length for deformed bars in tension terminating in & 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: 2420
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,

Schematic Figure of Studied Elements and TOP Rebars

i %R{Jr\f’afﬂa 0. 043fy dJ..S

dh = % b
VI

Lan = £, du/ (59T ACI318-13 (18.8.5.1)

Calculating the development length of hooked bars based on criteria mentioned above:

ACI313-19 (25.4.3.1)

#» General Information of Project:
Fy = 4000 koffomz, fc = 210 Kogffom?

Landa =1, SayE=1

#» Beam Containing Hooked Rebars Under Study:
Beam Lable: B143, Story: STORY L, Elevation: 385 cm
Section: B40X40, Beam Type: B2, Angle; 0 ®

Sec.Height = 40 cm,  SecWidth = 40 cm, Clear Cover = 4cm
Typical Steel: 3d20 = 9,42 cm?

Additional Steel: 2420 = 6,28 am2 A=1  P.=1 Yr=16 Yp=1 Ye=0.796
Total Steel Area = 15.71 cm?
Maximum Rebar Diameter = 20 mm

I Summary of Calculating the Ldh for d20 mm

MNumber of Rebars Row = 5 = = 1
Distance Between Rebar Rows = 5.68 cm Lz [}evelopment Length TR
Beam Tie Details: d8@%om 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: C40X40-8F20
Section: C40X40-8P20, Angle: 90 Beam Total Steel Area = 15.71 cm?
X.Location = -140 cm, ¥.Location = 1865 cm

The Column Dimensions Do Mot Satisfy the Development Lenath of
the Hooked Bars. You must decrease the bar size or increase column
dimensions or use diamond ties for column.

Section Height = 40 cm Section Width = 40 am, Clear Cover: 4om
Rebar Detail = 8d20, Joint Tie Detail = d10@10cm

#» Calculation Details of Development Length of Hooked Bar with Diameter of 20 mm
SayC = Minimum(fc/105 + 0.6 , 1.0) =0.796

Print Report Save as Text File | Close |
Beam Behar Digtanre = 5 68 rm ¢ Adh = 12 rm Then bat Gond
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Cu@ig 1o sl IS sles)Slas syles Job Shwlas Oluis ginhis Qls olse

uﬁ{)‘}g&i QJM |J J‘Jd.% ‘5‘.55){\2# 6)\4& d‘,b CJL:A&\PDO Cj,ﬁd‘ﬁSbJ‘b 2459 J‘j.é‘fj BL) b&‘ Oﬁ‘
st opl gl dles ealiel Olwlowe 4z 85 55 o3 b J RS lp OF 51 5 daled oy K3 5 S
A led sl HIuM glas S g ke Jsb Sl sdaline g, Lal, 5 Print Report 4eSs 31 Cowg b

F/2 ETABS MATE
== Sample Structure > Development Length of Hooked Bars Calculation Report

Devel length for deft d bars in tension terminating Typical Rebar: 3d20
in a standard hook shall be calculated by below equations Aatdet Hetior- 20
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.

L= Yelbrbo s, 0.043F, ais ACI318-19 (2543.1)
A 7

Lan = fodp(5.40JFD ACT318-19 (18.85.1)

Schematic Figure of Studied Blements and TOP Rebars

Details of calculating the develop t length of hooked rebar 20mm in TOP position of beam:

w»» General Information of Project:

Fy=4000 kgflem?,  fe=210 Kgfiem®
Landa =1, SayE=1

»» Beam Containing Hooked Rebars Under Study:

Beam Lable: B148, Story: STORY1, Blevation: 385 cm
Secfion: B40X40, Beam Type: B2, Angle: 0 °
Sec.Height =40 cm, SecWidth =40 cm, Clear Cover=4cm
Typical Steel: 2d20 = 8.42 cm®

Additional Steel: 2d20 = §.28 cm?

Total Steel Area = 15.71 cm®

Mazximum Rebar Diameter = 20 mm

Mumber of Rebars Row = 5

Distance Between Rebar Rows = 5.68 cm

Beam Tie Details: d8@%cm

»» Column in Which the Hooked Rebars are Anchored:

Column Lable: C41, Story: STORY1
Secfion: C40X40-8P20, Angle: 90
¥ _Location = -140 cm, ¥ Location = 1865 cm
Seclion Height = 40 cm Section Width =40 cm, Clear Cover: 4 cm
Rebar Detail = 8d20, Joint Tie Detail = d10@10cm
»w C ion Details of D Length of Hooked Bar with Diameter of 20 mm

SayC = Minimum{fc/105 + 0.6 . 1.0) = 0.798

Beam Rebar Distance = 5.68 cm < 6db = 12 cm Then Mot Good
Mumber of Ties d10@10cm in Hook 15db (30cm); N.Ties = 3 »>= 2 Then OK
Tie Space = 10 cm < 8db = 18 cm Then OK
Mumber of Acceptable Leg; N.Legs =2

Afh = (N.Ties) x (M.Legs) x (Tie Area) = 2 x 2 x 7B.54 = 471.24 mm?
D.4Ahs = 0.4 x (Total Steal Area) = 0.4 x 1570.77 = 62831 mm*
Afh < 0.4Ahs Then Mot Good

{If [ (Beam Rebar Distance) >= Adb] OR

[{N.Ties) >= 2 AND (Tie Space) <= 8db AMD Ath >= 0.4Ahs]
Then SayR=1 Else SayR =16}

Therefore SayR =16

Rebar Side cover =7 cm

{If [ Side Cover >= Minimum({85mm, 6db)] Then SayD =1 Else SayD=125}
Side Cover=7 cm >= 65cm Then SayD =1

Soin summary we will have:

Saye=1, SayR=18, SayO=1, SayC=0.708
Therefore, according to ACI318-19 (25.4.3.1 and 18.8.5.1)
Required Development Length (Ldh) = 42.3 cm

Based on the geometry of the model:

Provided Development Lenght = 35 cm

Required Development Length > Provided Development Lenght
Thus » The Development Length is Not Satisfied!

£ Copyright FARAEA Enginesring Group. OMicial website: I, , emall:
This product Is Ic=nsed to: Farasa Engineering Group . Report Generated at aEziaas £ 142 P
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()33 13983 (slp P VAT LB slos)yalas Cuny @ 1P g 1o slajln )3g)dl =

BB sl gly] cod @ 55 gedea VY 5 Ve a8 b gl Khs 01l S bl B0 4 e s b
ol 05 S AL a5 o gl (g eslitul

<l |, Frame Reinforcing Design Configuration 4 ;3 Design s s 3| bl ol 3l eslaal (gl

Cond 53 033 K dalin ) g 53 a5 A Kked e 33 5 Obled r.u.e p el kil basls
awyp 3l lplaw (IJ.J Sesleul ojlrl al p 4 &5 Auled aseis Sl 5o Beam Additional Rebar

Codls dal g g5 ol las Kl dwlons

ETABS MATE - Reinforcing Design Configuration

Configuration Settings

Cl
Frame Reinforcing Design Configuration ase

Beam Additional Rebar Length Calculation Method

I {*} Parametric According to Beam Lenght

Axlnl

BxlLnl ’—’L—‘ BxLn2

|:| {7} Exact According to Beam Steel Diagrams

w

L

Cxlml——m

Lnl

] —Dxln2 ———=
Ln2

Beam Additional Rebar

[ rebar d10
[ rebar d12
] Rebar d14
Rebar d15
Rebar d13
Rebar d20
Rebar d22
Rebar d25
[ rebar d2a

As=0.79
As=1.13
As=1.54
As=2.01
As=2.54
As=3.14
As=3.80
As=4.91
As=(.15

Select Beam Additional Rebars

Cm?
Crm?
Cm?
Cm?
Crm?
Cm?
Cm?
Crm?

Cm?

Reinforcing Design Calculation Parameters

A= 025 B=|0.33 C= 0.875 D=|0.75 H=|12

Min= & an | Max= 20
[ allow Software to Increase the Mumber of Tie Legs Before Increasing Size of

Spedfy the Ties Space Limit in the Beam Design:

Ignore Value for Reinforcng Design of the Beam Additional Rebars | 0
Rounding Step for Beam Additional Reinforcng 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) f/ 3 for (As Bot) in Beam Ends, if More than 1
L Structure Type I {*) Intermediate Moment Frame

Consider Torsional Steel Areas in Beam Reinforcing Design Procedures
Distribute Type () Inverse Flexural | & Uniform

xdb
om
Bar
lan B
cm
cm
cm
an?

{7} Spedal Moment Frame

{_) ETABS Design

[] Rebar d32 As=8.04 Cm?

Rebar Matching Iterations | 10

Apply Changes and Close

Use Torsion Section Properties for beams that Require Torsion Reinfocements
Percentage of Minimum Torsional Steel for Face Rebar in Torsion Section | 60 %6
Dont Consider Fiered Columns in the Column Type Design Procedures

Load Software Default Configuration
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)5 )0 (59) IS [ (8)a3 (,Maay § livas sgd co.80.8 ©)Shs sralils plae
sl 0 (b Ay 58 Sl (S Ll S Y slesl SUs 383 Sl () Ol ity
ol IS b el el s Ghles 4 (SIS O 5 0 5V B sleel Sl 5 sy SAS LS
Gl Sl g A s 53 Gl 5 SIS S s onlge 4 b e SLD el S )
SIS cwly b juew dulad Jlad Total Longitudinal Reinforcing 4Y Layer Display cuud s 14l g

Dl dal g el | b e ol s Sluir p5 paeal Ailes g0l palb dbg e s il 5 2 )

* Diagrams of Beamn B33

File Diagrams View

[£]] Total Longitudinal Diagram 8 TotalLongitudinal |14

Flexural Reinforcing Shear Reinforcing || Torsional Reinforcing Total Longitudinal Additional Steel Area v Bgl 16X J@

14.59
13.4%

22.5 89.3 116.1 162.8 208.6 256.4 305.2 330.0 396.7 443.5 490 516.2 J".1 583.8 630.6 677.4 724.2

3.68 3.68 ol 0 AT 1 O 3.63 3.68
5.62 3.62 ~L_ | i eil | B e S| 5.62
7.09 5 . i I
9.19 5 0 | I i
S | o S % R

M Total Longitudinal Steel Area Diagram of Beam B83 {cm?)

Section: B35%50, Type: B1, Lenght: 749.2cam, TOP Typical: 6.03 cm?, BOT Typical: 6.03 cm2, FACE Typical: 0.00 cm?

Station: 516.2 cm As Add, TOP=3.6841cm?  As Add. BOT=7.806 cm? Max(AsTOP)=14.59 cm? Max(AsBOT)=11.29 cm?

ol o, L51 LeT 51 S 4 ) 05 45 edd ol b Leal SUs U585 sie slalil 58 Jal,y ol s

s e S5 o) e 20 1D

o1 5L g5, bolanl palie )3 pde b 53 J &S ]

o1 Ls 25 s 8 Kl bkt e oo by e 5 IS o1 ETED
255 B S D) ps 0 i o1 S 055 15 (@)
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& Official Web Site: www.FARASAEG.ir

£ Official Web Site: www.ETABSMATE.ir
£ Official Web Site: www.FOUNDAMATE.ir
£ Official Web Site: www.ETABSMATE.com
(<} Telegram Channel: @etabsmate

@ Instagram Page: =~ @etabsmate
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