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(a) Interior connection viewed from top at angle (b) Exterior connection viewed from exterior
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cage. The recommended maximum spacing of stirrups used
for this purpose is the smaller of 1.5/ or 1.2 m. If applicable,
the shear reinforcement provisions of 9.6.3 and 9.7.6.2.2
will require closer stirrup spacings.
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Figure 3. Structural integrity requirements
for joist construction [7.13.2.1]
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Etabs 413910 9 b JIS (oied 21 b
(Lacl (S3595 S 5 el ) J1531 p 53 olaniis

Frame Assignment - Property Maodifiers

Erame Assionment - Proneriv Madifiers
Frame Assignment - Property Modifiers

. = . Propery/Stiffness Modifiers for Analysis
Property/Stiffness Modffiers for Analysis

Cross-section (axial) Area 1 Cross-section {axial) Area 1
Shear Area in 2 direction 1 Shear Area in 2 direction 1
Shear Area in 3 direction 1 | Shear Area in 3 direction 1
Torsional Constant 1 i Torsional Constant 1
Moment of Ineria about 2 axis 0.35 i Moment of Inertia about 2 axis 0.7
Moment of Inertia about 3 axis 0.35 | Moment of Inertia about 3 axis 0.7
Mass 1 Mass 1
Weight 1 Weight 1
0K Close Apply QK Close Apply
B85 52055 S 5 el b Ot 53595 S 55 ol o

4.»01 M;J)y J)}' %‘,bSBfE].G )15l f)" Sl eslaiwl O ygo
;3)95 0.5)3)33[4 sy 09 5l solaiwl O ygeo YO s.),f.bs.oé)lg l.b).ﬁd.:.ls
d9d Jlosl 1L i 4 (e
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Etabs y1381 0 90 J15 s 21,0

Shell Assignment - Stiffness Modifiers Shell Assignment - Stiffness Modifiers
Propesty/Stiffness Modfiers for Analysis Property /Stiffness Modifiers for Analysis
Membrane f11 Direction 0.35 Membrane f11 Direction 0.35
Membrane f22 Direction 035 Membrane f22 Direction 0.35
Membrane f12 Direction 0.35 Membrane f12 Direction 1
Bending m11 Direction 0.25 Bending m11 Direction 0.1
Bending m22 Direction 0.25 Bending m22 Direction 01
Bending m12 Direction 0.25 Bending m12 Direction 0.1
Shear v13 Direction 1 Shear v13 Direction 1
Shear v23 Direction 1 Shear v23 Direction 1
Mass 1 Mass 1
Weight 1 Weight 1
0K Close Apply 0K Close Apply

o JIs é-’)?«-ff el o b slnd (5295 S5 el
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Shell Assignment - Floor Auto Mesh Options

Foor Meshing Options
O Defaut (i

() For Defining Rigid Diaphragm and Mass Only (No Stiffness - No Vertical Load Transfer - Applies to Horizontal Floors Only)
() No Auto Meshing (Use Object as Structural Bement)

(") Mesh Object Into by Blements {Applies for 3 or 4 noded objects only with no curved edges)
© Auto Cookie Cut Object into Structural Bemerts

B Mesh at Beams and Other Meshing Lines (Applies to Horizontal Floors Only)

B Mesh at Vertical/Inclined Wall Edges (Applies to Horizontal Floors Only)
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ETABS v22.1.0 Release Notes

© 2024 Computers and Structures, Inc.

Notice Date: 11-July-2024

This document lists changes made to ETABS since v22.0.0, released 31-May-2024. Items marked with an
asterisk (*) in the first column are more significant.

Design — Concrete Frame

Enhancements Implemented

» Ticket Description

10637 | An enhancement has been made to ACI concrete codes "ACI 318-14" and "ACI 318-19" for
torsion design if redistribution of torsion and forces are identified. The members for which
redistribution is identified are designed for a torsion maximum of Tu and phi * Tcr per
section ACI 318-14 22.7.3 and ACI 318-19 22.7.3. The members for which redistribution is
not identified are designed for a torsion Tu obtained from analysis. If a member is
overwritten with a reduction factor for torsional stiffness or if the member is assigned a

section for which a reduction factor for torsional stiffness is applied, it is considered to
redistribute torsion.
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" b ! . Torsion Force and Torsion Reinforcement for Torsion, T,
Torsion Force and Torsion Reinforcement for Torsion, T,

Tu Tuoeslgn ¢Tth ¢Tc, RebarAJS R8barA1 Tu Tu‘Design ¢Tth ¢TC!' Rebar Atls REbar A|
kgf-cm kgf-cm kgf-cm kgf-cm cm?cm cm? kgf-cm kgf-cm kgf-cm kgf-cm cm?/em cm?
2775580] 27755680 | 8377882 | 3351153 | 5 0 99675 | 33526176 | 8381544 | 33526176 0.0521 6.84

T, / 7 \. Max(T,, @Ty) / Pl

u ; . ST ‘ _ s 2,2 k)] ) L
T NP o) A i Job gile,l e (Job ssile)

Torsion Force and Torsion Reinforcement for Torsion, T, (Part 1 of 2)

h [ Ty ¢T. Rebar A;/s || Rebar A, || Cover | Area A Area A, Area A,
kgf-cm | kgf-cm kgf-cm cm?/cm cm? cm cm? cm? cm?
9967.5 83815.44 335261.76 0 0 4.445 2250 1484.5 1261.8
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2.5.2.2 Determine Concrete Shear Capacity
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If the slab is not provided with the minimum shear rebar, 1.e. 4 < 4 .

v =| 850 (p,) ST +% 4 (ACT 22.5.5.1(c))
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cage. The recommended maximum spacing of stirrups used
for this purpose is the smaller of 1.5/ or 1.2 m. If applicable,
the shear reinforcement provisions of 9.6.3 and 9.7.6.2.2
will require closer stirrup spacings.
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Def-Live= Dead & Live Crack- Dead Crack
Def-Sustain= (Sustain Long Term Crack- Sustain Crack) +( Dead & Live Crack- Self Dead Crack)
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(Analysis Type) ;JGT gg5

Self Dead Crack DS Nonlinear (Cracked)

Dead Crack D+DW+DC+DWC Nonlinear (Cracked)
D+DW+DC+DWC+

Dead & Live Crack Nonlinear (Cracked

cad & HVE Hrat L1+12+LR+L1C+L2C+LRC ( )
D+DW+DC+DWC+

Sustain Crack Nonlinear (Cracked

Hotain et 0.3(L1+L2+LR+L1C+L2C+LRC) ( )

S Iy D+DW+DC+DWC+ Nonlinear (Long Term

¢ 0.3(L1+L2+LR+L1C+L2C+LRC) Cracked)

Load Combination ;3 51381 p 5 53 s iy y25 slasl S 5
Def-Live= (Dead & Live Crack)- (Dead Crack)
Def-Sustain= (Sustain Long Term Crack- Sustain Crack)+( Dead & Live Crack- Self Dead Crack)
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General
Load Case Name Dead+Live i
. i I3 rlcor Cracking Analysis Parameters X
Load Case Type Nonlinear Static v Naotes...
Mass Source Previous v Floor Cracking Analysis Options
Analysis Model Defauilt (C) No Cracked Analysis
© Cracked (Short Tem)
Initial Conditions
© Zeso Iikial Condiions - Stast from Unairessed Siate £ Conchnd sy o)

(O Continue from State at End of Nonlinear Case (Loads at End of Case ARE Indluded)

Loads Applied :
Load Type Load Name Scale Factor o
Load Pattem D 1 Add Creep, Shrinkage and Aging Coefficient Specified Be
Load Pattem DC 1 Delete ot b |
Load Pattem DW 1 Shrinkage Stra |
Load Pattem DWC 1 Aging Coefficiet [
ther Farametors Other Cracking Parameters
Load Case Modal b Relative Displacement Convergence Tolerance 0.005
Geometric Nonlinearty Option None v Mo e 0
Load Application (Full Load Modfy/Show...
Results Saved iFind State Only Modify/Show... i
Roor Cracking Analysis | |Cracked (Short Tem) Modfy/Show. . Eiad sdiorihek T e B B SRt s
Nonlinear Parameters | Defaut - herative Event{o-Event Mody/Show. . B

oK Cancel EJ:abS )I}él f)s L2 0K Cancel
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General
Load Case Name Sustain long term Design...
Load Case Type Nonlinear Static v Notes...
Mass Source Previous v
Analysis Model Default

Initial Conditions

© Zero Inttial Conditions - Start from Unstressed State
() Continue from State at End of Nonlinear Case (Loads at End of Case ARE Included)

Loads Applied
Load Type Load Name Scale Factor o
Load Pattem LIC 03 | Add
Load Pattem L2 103 : Delete
Load Pattem L2c |03
|
Other Parameters
Modal Load Case Modal v
Geometric Nonlinearty Option None hd
Load Application [ Full Load Modfy/Show...
Results Saved |Fr|al State Only Modify/Show ...
Floor Cracking Analysis [ Cracked (Long Temm) [ Modty/Show._|_|
Nonlinear Parameters | Defautt - erative Eventto-Event Modify/Show...

OK Cancel
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E Floor Cracking Analysis Parameters x

Floor Cracking Analysis Options
() No Cracked Analysis
(O Cracked (Short Term)
© Cracked (Long Tem)

Long Tem Cracking Options
() Creep and Shrinkage Parameters from Material Properties

© Creep, Shrinkage and Aging Coefficient Spectfied Below
Creep Coefficient 235
Shrinkage Strain 0.00078

Aging Coefficient 08

Other Cracking Parameters

Relative Displacement Convergence Tolerance 0.005
Maximum Rerations 30
Nate

0K Cancel
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Shear Area in 2 direction 1
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0K Close Apply
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Property/Stiffness Modifiers for Analysis

Cross-section {axial) Area 1
Shear Area in 2 direction 1
Shear Area in 3 direction 1
Torsional Constant 1
Moment of Inertia about 2 axis 1

Moment of Inertia about 3 axis 1

Mass

Weight

0K Close Apply
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Shell Assignment - Stiffness Modifiers Shell Assignment - Stiffness Modifiers
Property/Stffness Modifiers for Analysis Property/Stiffness Modifiers for Analysis
Membrane f11 Direction 1 Membrane f11 Direction 1
Membrane f22 Direction 1 Membrane f22 Direction 1
Membrane {12 Direction 1 Membrane f 12 Direction 1
Bending m11 Direction 1 Bending m11 Direction 0.35
Bending m22 Direction 1 Bending m22 Direction 0.35
Bending m12 Direction 1 Bending m12 Direction 0.35
Shear v13 Direction 1 Shear v13 Direction 1
Shear v23 Direction 1 Shear v.23 Direction 1
Mass 1 Mass 1
Weight 1 Weight 1
OK Close Ppply OK Close Apply
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Slab-Column and Slab-Wall Connections

10.1 Preview

Slab-column framing and slab-wall framing generally are not used as part of the seismic-force-
resisting system in regions of high seismicity. Such framing is, however, used to support gravity
loads. As such, its design must ensure that it 1s capable of supporting the gravity loads as the building
sways under earthquake motions. This latter subject 1s the main focus of this chapter. In regions of
lower seismic risk, slab-column frames may be used to provide resistance to lateral forces, including

forces due to wind and earthquake loading. This latter application is not considered directly in this
book.
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The general building code may also permit the use of inter-
mediate moment frames as part of dual systems for some
buildings assigned to SDC D, E, or F. It 1s not the intent
of ACI Committee 318 to recommend the use of interme-
diate moment frames as part of moment-resisting frame or
dual systems in SDC D, E, or F. The general building code
may also permit substantiated alternative or nonprescriptive
designs or, with various supplementary provisions, the use

- Copyrighted © Material — www.concrete.org

ACI 318-19
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CONCRETE

MECHANICS AND DESIGN

2. Select the slab thickness and beam size. The slab thickness is chosen to
satisfy deflection requirements once the beam size is known. It as€,/€; exceeds 1.0
for all beams, all the shear is transferred to the columns by the beams, making it un-
necessary to check shear while selecting the slab thickness. If there were only edge
beams, the minimum slab thickness for deflection would be governed by Table 13-1 and
would be €,/33 = 8.18 in., based on €, = 22.5 ft. To select a thickness for a slab with
beams between interior columns, the thickness will be arbitrarily reduced by 15 percent
to account for the stiffening effect of the beams, giving a trial thickness of 7 in. Assume
a beam with an overall depth of about 2.5 times that of the slab to give a value of a; a
little greater than 1.0.

L
SAbl jdizr 1L Ll o = 2 1h b Cole) sl by glis)l
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