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w - 33 - Response
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o o o
ES = =
W16X31 | W16X31
26 - Excitation
@ m
=t 3 walking Vibration Analysis b3
g
Analysis Method Units Additional Details <Auto_Fir_Vibration>
W1QX31 AISC Steel Design Guide 11+ o Modal Data FRF Data FRF Plot  Comfort Limits Plot
i} .
E-3 Frequency Response Function (FRF)
Parameters 75.0 -
% Legend
><7'> + Floor Occupancy Type Offices & Residences g 80.0 - e
~ 45.0
%‘ Pedestrian Bodyweight 168 I E —%— Mode 2
300 -
Equivalent Viscous Damping 2 % § 150 Mede 7
W16X31 1
' 0.0 T I I I I 1 1 I
00 20 40 6.0 80 10.0 12.014.0 16.0 18.020.0
Frequency [Hz]
Show modes close to dominart frequencies
Analysis Summary
Excitation Analysis Excitation Response  Dominant Max FRF Peak Sin. Comfort Limit Design DCR
Set Name Type Joint Joint Freq. (Hz) (%g/le) Acc. (%g) (%a) 9
Auto_FIr_Vib. High Freq. |26 ‘ 33 ‘ 15.398 ‘ 0.086349 | 0.232188 ‘ 0.962395 |B 241
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E Auto Hinge Assignment Data *
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Aute Hinge Type
From ASCE 41-23 (reference standard AISC 342-22 AC] 369.1-22) £

Select a Hinge Table
ACI359.1-22 Table 7.5.2a modified by ASCE 41-23 10.3 (Concrete Coupling Beams Controlled by Flexure) «

Degree of Freedom W Value From
® M3 (® Case/Combo Live ~
Hysteresis Type |Isotropic Modify/Show O User Value 2

Transverse and Diagonal Reinforcing Uttimate Strength Limit

Transverse Reinforcing is Conforming Ultimate Strength Limit

(as a Ratio to Yield Strength)
[] Diagonal Reinforcement

Deformation Controlled Hinge Load Carrying Capacity
@ Drops Load After Point E
() Iz Extrapolated After Point E

0K Cancel
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E Response Spectrumn Function - Kyrgyz Republic (SNiP) KR 20-02:2018 X
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Function Damping Ratio

Parameters Define Function
Direction Horizontal ~ e REEEEEITT
Design Ground Acceleration, ag/g 253 LS
Design Vertical Acceleration, agw/g 0.9 3384 14184

3788 1.2672
Indicator of a degree, k 0.45 4152 1.145

459 1.0444
Soil Type I} - 5 v v

i 0.96
Spectrum Period. Te 5 Plot Options
Lower Bound Factor, Beta (®) Linear X - Linear
Behavior Factor, q () Linear X - Log Y
() Log X - Linear Y
Convert to User Defined () Log X-Log ¥

Function Graph

B.40 —

5.80 -

480 =

400 -

320 -

2.40 —

180 -

0.80 4 ! !
0.0 1.0 20 3

1 1 1 [ [ [ 1
40 50 &0 7o BD 8.0 10.0

(2.979167, 1611259)

Cancel
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E Wind Load Pattern - TCVN 2737:2023 >
Exposure and Pressure Coefficients Wind Coefficients
(@) Exposure from Extents of Diaphragms Basic Wind Presssure. W0 (kN/m”2)
() Exposure from Shell Cbjects Temain Category & v
Gusgt Factor, G
Wind Exposure Parameters Exposure Height

Wind Directions and Exposure Widths | Modify/Show... e Storyd  ~
Bottom St

Windward Coefficient, Cp —— Base -
[ Include Parapet

Leeward Coicn, e e D

DK Cancel
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CIVIL PYRAMID

STEEL DESIGN

ETABS Steel Frame Design
AISC 360-22 Steel Section Check (Strength Summary)

Element Details
Level | Elemenl‘ Unique Name ‘ Location (in) ‘ Combo Element Type Section | Classification
i Sloryd | B10 ‘ 74 ‘ 284 ‘ DSiIST | Special Moment Frame| W18X50 Slender

LLRF and Demand/Capacity Ratio

Specif }
St rl u a I Stiffness. ion Factors
| PPy | PP | w | EAfactor | Elfactor |
I 0 I 0 1 | s | 98 |
St e e I Design Code Parameters
Lt | e | e | ew | ev | dem | &w

D L R T 08 ‘ 0.9 ‘ 09 ‘ 075 ‘ 0.9 ‘ 1 ‘ 1

LRFD Direct Analysis | General 2nd Order| Tau-b Fixed !

Section Properties
e (in) [ ka(in) [ Aelin) | Aeln’)

A | Jnd)
! |

147 124 ‘ 800 ‘ 401 | 855 | 639
Design Properties
CSslny) [ Sa(ind) | ZuGn’) [ ZaGn) [ nsln) | man) [ Cafind
68853 | 1068 ‘ 101 ‘ 166 | 73771 ‘ 1.6516 ‘ 304398
Material Properties
TE@ind) [ o’ [ Ry [ G | o |
EZSUDUUDU‘ 50000 | 11 | 14 | NA
Smarter.
tronger.
Steel.

yb S yo 55 ok (AISC 34122 loj ) i Joli) o¥ss b >1,b (gl AISC 360-22 o1 asbisy|

STEEL DESIGN

ETABS Composite Column Design
CSA 516-19 Composite Steel Section Check (Strength Summary)

Element Details Pt T
Level | Element | Unigue Name [ Location (in) | Combo | Section National Standard of Canada
Story4 | [+13 | 5 ‘ 0 | DCmc32 | comp steel

LLRF and Demand/Capacity Ratio Resistance Factors|

Lin) [ LLRF | D/cLimit @ @

144,0000| 0693 ‘ 095 0.9 | 0.65

Demand/Capacity (D/C) Ratio CSA 18.2.4 (Y-axis)
DICRatio= | My /My
amer= | 0%

Design of steel structures

Design Forces and Moments (Combo DCmcS2)

Location (in) | Cr (Kip) | Ms. (kip-ft) | My, (kip-ft) | Ve, (kip) | Ves (Kip)

0 [ 86759 | aEsed | Geaze | 0034 | 2033
Basic Factors
Buckling Mode | KFactor | LFactor | LLength(in) | KLIr
Xeaxis (3-3) 1 0833 120 25536
Y-axis (2-2) 1 0833 120 25536
Koas (K=1] 1 0833 120 25536
Y-auis (K=1) 1 0833 120 25536
C f
P G n—-:u-i-rx
Element bit Limit Compactness ) emaminsn
Flange 22 72.708182 Seismic MD REVISED OECEMSEN 2019
Web 7l 72708182 Seismic MD [

sl 00 a8l ETABS 4 CSA S16-19 asliy] ek o5y cy55m o1,
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STEEL DESIGN
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I interactive Steel Joist Design and Review

Section Ratio Type i Hember gentification

187 o 0950 Beam (B30 Storylp [Strvd  LastAnalysis | 12KCS2
18LHO2-1 Flexural 0942
Design Checks.
18Ke Flexural 0508
18032 Flexural 08es Faclored  Design  Ratio
18K10 Flexural 0909 Uniform Total Load (Kipift) 075 0189 085
1eKCSs Shear 0968 Uniform Live Load (ki) 0 0382 0
SJ1100-2020 Steel Joist Check
Story Storya Beam B30 Lengih: 2411 Trb. Area: 192 1
Location X= 1271 Y= 641t 18KT [RaRiee
Joist Design Results - Standard Design Show Detais
Analysis section | Design section | SPAN lengthused o |y, r | Demand/Capacity iy |mbos... Diagrams...
select capacity Ratio
1KCs2 | 18K7 | 24 | Mot Uiform | 085 | Flexuraly

Joist Design Results - Standard Design
Equivalent | Uniform TL | Uniform TL

Uniform TL

Uniform TL | Capacity Ratio
Combo Kip/ft Kip/ft Unitless

DisiSt 075 0789 3

Joist Design Results - Standard Design
Equivalent | Uniform LL | Uniform LL

Ur::l?rn":ou Uniform TL | Capacity Ratio

Kipift Kipift Unitiess
A 0 382 0

el a8l S5eg ) o b This b 6oYsd leaz i (b

el oo 48Lol STT 100-2020 (50Y48 sloaz 5 >,k aalipnl -)

iy y25 4 el o0 a8ls| (Custom Joist Section) « b )law ax .5 alaio? ol s 53Ys8 ax 5 abadio 3| gouaz> g5 -
Al o 4z 5 onile sl alade slaosls Joli ]

el o g 5luooly B Slole 3155 S Y

CONCRETE DESIGN

Joint Shear Check/Design
Joint Shear Shear Shear Shear Joint Shear
Force Viutop Vot oV, Area Ratio
kip kip kip Kip in® Unitless
Major Shear, Vuz 0 29.157 194.689 24772 384 0.786
Minor Shear, Vu 0 9.276 55.224 24772 384 0.223

b 535T el o Jlael JLasl by ooy 938l gz ACT318-19 aabipu] b i s b o Llaoge
9o plil 25 9 l9e sl JLasl o
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CONCRETE DESIGN
'_&‘:Fu,i: Vi
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Moments from load
combination, M,
‘-K_ = Amplified moments, 0, M,
Y o
3 'or, CS
\ 0,=——
\ Y Mycs
\a
. ’.:9\:
! :':-\Q ; %a.\
Section (CS) V"’C‘GM‘, os Vucs Vecs Mycs My cs
(a) Lateral  (b) Wall (c) Shear (d) Moment
forces elevation

el 00 aslsl ACT 318-19 d.alau.uT u.uL..u‘ » (SpeCIal Structural) °)"5 ‘Sa...u ‘5..»).) 6[&)9)& ‘5_‘>‘).Ia 6‘;} (S'L‘b&%
ol el o plsl VAN < XY 5w b (Ve = Q) Xwy, XV, < 3 XV, )b i (59,0 5l eolaial b >,k 65T
w‘du .)5}5 ‘_,’J.d 6Lbd.‘>r.m.a ).b °)"5 ‘5....»).) le.{b)‘j.vo L.s‘)" X

CONCRETE DESIGN

ETABS Concrete Frame Design

ACI 318-19 Column Section Design (Shear Details)

. 5 »
M
3 L]
[ ] L ]
L ] - L]

Column Element Details

Level | Element | Unique Name| Section ID | Combo ID | Station Loc | Length (in)| LLRF Type
Ston2 | Cc4 36 ConcColl | DCons4 120 144 0.616 Sway
Intermediate
Design Code
BT | Pcried ‘ dospiral ‘ Puna ‘ Pun | Pvjoint | oy
0 | 0% | 075 I 3

Shear Design for Vuz, Vus (Part 1 of 2)

Rebar A, /s | Design Vu | Modified Shear Design Py Design My $Ve Ve
in®rit kip Vu kip kip kip-it kip kip
Major
Shear{Vi7} 0.16 39.987 39.987 167.86 161.6503 43.194 12.859
Minor 024 10663 10663 167 86 309186 | 48194 | 19.288
Shear(V3) N ) B B N
Shear Design for Vi, Vus (Part 2 of 2)
oV Vu fpVn
kip Unitless
§1.052 -0.716492
67.482 0.158011

5 ol loaz 45 iy slog e Jolas 5si51 a5 ol o Jlosl ACT318-19 oy LB > b asligml o Sl,mis
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DESIGN RESULTS

E Design and Response Recovery Options x

Mumber of Threads for Design

(® Program Determined 4
) User Specified
Machine COvemide None 0

Mumber of Threads for Response Recovery

(® Program Determined 4
() User Specified
Machine Ovemide MNone 0

lUse Memary-mapped Files for Design and Recovery

(® Program Determined Tes

() User Specified
Machine Ovemide MNone 0

Allow Model Differences When Merging Results
] Allow Model Differences

Machine Ovemide MNone 0

ol 0 plosil (510 33l 3l ool b az 3 olyb ot pus 33l alyy e

DESIGN RESULTS

E Envelope Steel Joist Design Summary - 5J1 2010 - O X
File Edit Format-Filter-Sort  Select  Options
Units: As Moted Hidden Columns: Yes Sort: None Envelope Steel Joist Design Summary - SJ1 2010 W
Fiter: None
Ston Label Design Span Left Right Minimum | Maximum Shear Shear Shear Live Load i
v Section |:Ia Reaction | Reaction Span Span Demand | Capacity Dic Demand | Capacity c Deflection Limit
Kip Kip ft ft Kip Kip Ratio Kip-ft Kip-ft Ratio in in
Story4 | B39 |[16KCSS 24 9.167 8167 16 32 9167 58 1.054 55.0036 77.8333 0.4Mm 0 08
Story4 | B40 |[1BKCS5 24 5167 8167 16 32 8167 58 1.054 55.0038 77.8333 047 o 08
< >
Record: 1 of2 | Add Tables... | | Done |

01, b sl e 951 45 (shigS o ol atily pnis STT 2010 aalipml Lolol 2 soVsb sladz 5 o>k
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MATERIAL LIBRARIES & DATABASES

E Add Mew Material Property

Region United States
Material Type | Steel
Standard ASTM A1085/A1085M
Grade Grade 50
oK

E Material Property Data
General Data
Material Name
Material Type
Directional Symmetry Type
Material Display Color

Material Notes

Material Weight and Mass
(®) Specify Weight Density
Weight per Unit Valume

Mass per Unit Volume

Mechanical Property Data
Modulus of Elasticity, E

Poisson’s Ratio, U

Cocfficient of Thermal Expansion, A 1F

Shear Modulus, G

Design Property Data

Modify/Show Material Property Design Data..

Advanced Material Property Data

Nonlinear Material Data...

OK

*

A1085Gr50 |
Steel ~
|sotropk ~

Change...

Modify/Show Notes...

() Specify Mass Density
b
1523 Ib-s3ft*

11153846.15 Ib/in®

Material Damping Properties...

Cancel

e ouss a3lsl ASTM A1085/1085M claaseiis Ly illas sumie VL] allas (sl llas (slys oy ailiuls S

MATERIAL LIBRARIES & DATABASES

E Frame Section Properties
E Frame Section Property Import Data X
Property Name
Propety File 3 Frame Section Property Data Section Name HE524X16X3/4
Name of XML Property File | AISC16
Base Material A992Fy50
Path of XML Property Fle | VAETABS\ETA]  General Data
P N HS524X16X3/4 "
Description ltem AISC 16 Section R Propetties
Material Heterd e = 2 ftem Value
Display Color Ch. .
Default Matenial for Section | AS92Fy50 I:I nge =3
Notes Modify/Show Notes. AS2.in2 135
Filter
AS53,in2 2234
Section Shape Type Steal Tubs Shape
Fiter text Section Shape  Steel Tube: 133,ind 4200
122, in4 2250
Select Section Properties To Import EeRinm e e 123,ind 0
ERERE Source: AISC16 | Convert To User Defined $13Pos. 113 250
HS514X12X3/8 Propety Modfiers :
H5514X12%5/8 Section Dimensions 533Neg. in3 350
e ptreci Total Depth 2 Modfy/Show Modfiers 522Pog, in3 28125
3l in 08, in b
H5514X14x%1/2 Currently Default
HS514xX14X1/4 Total Width 16 in 522Neg.in3 281.25
HS5514X14X3/4
H5514X14%3/8 Flange Thickness 0.698 in R33,in 89358
H5514xX14X5/8
HS514X14X5/16 Web Thickness 0.698 n R22.in 65403
HS514X14X7/8 P I
HE516X4X1/2 Comer Radius 0 in OK bd
HES16X4X1/4 T =
HS516X4X3/8 . inL
HSS16X4X3/16 Show Section Properties... | Cancel ot
OK Cancel
OK Cancel
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REPORTING

AS/NZS 1170.2:2021 Auto Wind Load Calculation |
Lateral Load to Stories - 0°
This calculation presents the automatically generated lateral wind loads for
load pattern WT according to AS/NZS 1170.2:2021, as calculated by ETABS.
15 435kip
PH ROOF -é
Exposure Parameters
Exposure From = Diaphragms . 77.616kip
Terrain Category = TC2
Wind Direction = 0 degrees 6TH FLOOR T4 38%kip
V=50 meter
Regional Wind Speed, Vr [ASINZS 3.2 . i
egional Wind Speed, Vr [; ] sec STHFLOOR -€ 71.436kip
Windward Coefficient, Cp wind Cpwind=0 &
Leeward Coefficient, Coles Cplee=0.5 4THFLOOR 69.106kip
Top Story = PH ROOF 4RO FLOOR 103.03kip
Bottom Story = BASE
Include Parapet = No 2ND FLOOR 96.758kip
Factors and Coefficients
Direction Multiplier, Md [AS/NZS 3.3] Ma=1 Story | Elevation | X-Dir | Y-Dir
- - in kip kip

Shielding Multiplier, Ms [AS/NZS 4.3] Ms=1 PHROOF 396 15435 i
Topographic Multiplier. Mt [AS/NZS 4.4] Mi=1 ROOF 1050 77616 0
Area Reduction Factor, Ka [AS/NZS Table Kat 5TH FLOOR 876 74.389 0
5.4] - 5TH FLOOR 708 71436 0

L 4TH FLOOR 540 69.106 0
Combination Factor, Ke [AS/NZS Table 5.5] Ke=1 IR0 ELOOR 373 10303 ]

2ND FLOOR 204 96.758 0

Local Pressure Factor, Ki [AS/NZS Table 5.6] Ki=1 GROUND 12 0 0
Permeable Cladding Reduction Factor, Kg Ko-1 BASE -18 0 0
[AS/NZS Table 5.8] -
Aerodynamic Shape Factor, Crg [AS/INZS _
5.2(a) Eq. 5.2(1)] Ciig = <Cp,e=<Ka=<Kc=<Kl=<Kp-

el oy a3lol 5,0 yl5T 4 YoV 5 AS/NZS 1170.2:2011 ()35, csloasbipmsT (sl ol Lb 555 Sloslons

APPLICATION PROGRAMMING INTERFACE (AP])

~

Visual Basic or C#

1. Create a new project of type Windows Form Application. Your project can target .NET 8 or .NET
Framewark 4.8 , the example code is designed to be compatible with either.

Note: For C#, it will be helpful to name your project WindowsFormsApplication1, to match the copy-
paste code below.

2. Add a reference to ETABSv1.dll to the .NET project. This file is located in the directory where ETABS is
installed, typically C:\Program Files\Computers and Structures\ETABS 22\

3. Add a button to the form, double-click the button, then paste in the following, ready-to-run code.

(e VB

using System;
using System.Windows.Forms;

Copy —

namespace WindowsFormsApplicationl

public partial class Forml : Form

1
public Forml()

InitializeComponent();

private void buttonl_Click(object sender, EventhArgs e)

//set the following flag to true to attach to an existing instance of the
//otherwise a new instance of the program will be started

bool AttachToInstance;

AttachToInstance = false;

//set the following flag to true to manually specify the path to ETABS.ser
//this allows for a connection to a version of ETABS other than the latest
< >

5 liiy NET 8 5 b coul oas 55, 4 ETABS (ETABS API) oy iaal Lo,




