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Select Template

Blank Grid Only Beam 20 Trusses A0 Trusses

i

30 Frames Wall Flat Slab Shells Staircases Storage Structures
Underground Solid Models Pipes and Plates
Concrete

e SAP2000 flinsesiayrglun1snaingjuuuusiequinuieiiveyglinisinegtadl

UsgAnSnmuazazansiasugudeaiululusinsuy CAD

Set Select Mode | -#4  Points and Grid Intersections
Set Reshape Element Mode H Ends and Midpaints

Draw Spedial Joint )2@ Intersections

Draw Frame/Cable -H Perpendicular Projections

Quick Draw Frame,Cable H Lines and Edaes

E//DdFE

Fine Grid

CQuick Draw Braces

4]

Quick Draw Secondary Beams

r
1
L

Craw Poly Area

Draw Rectangular Area
Quick Draw Area

Extrude Points to Frames...
Extrude Lines to Areas...
Extrude Areas to Solids...

Draw Developed Elevation Definition. ..

Xt e %A

Draw Reference Paoint
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Add Frame Section Property

Frame Section Property Type

Select Property Type

[Steel

Click to Add a Steel Section

1

1/ Wide: Flange

[ T

Channel Tee

I/Wide Flange Section

L

Double Angle

Ir o

Double Channel

Pipe

Auto Select List

1

Steel Joist

Cancel

Section Name
Section Notes
Dimensions
Outside height (13 )
Top flange width (12 )
Top flange thickness (f)
Web thickness (iw }

Bottom flange width ( 2b )

Bottom flange thickness ( ifb )

Material

[w300x94

| Display Color .

Modify/Show Notes. |

— TR

5

1

{

d

T

o1

00

Bl

Properties
Property Modifiers | Section Properiies...
E! !Wi"‘ | SetModifiers. | ‘ Time Dependent Properties . ‘
[
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Composite Section

2

FUAIUNIU (Frame Elements)
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WU NT LAY WU
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o FuarunkugosnUwduwuud ma ey (Quadrilateral element) LazlhUUAINLAA 813

(Triangular element)

Quadrilateral Element Triangular Element

o upavIAneIEAANITaTE muANNANG Laslsiatunsatdenlidngfnssuuuy

membrane, plate, shell %39 thick plate/shell

v
%

PudauIng (Solid Elements)
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IuduaINALse (Tendon Elements)

1% [y 1% = 1 [y a [ & & ¥
o ansnNnaduaIndanstlsmieuiuingdasy lneaunsonmualusinadudunse

n15lua drulasnnay visesunsedase

e SAP2000 agsialduaIngausudiuBuaiu frame, shell %38 solid NillduaIndALTIDE
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Tenden Data For Line Object 1

-~ Tendon Layout Data Tendon End Point Objects
Point Segment Type 1 Coord 2 Coord 3 Coord Quick Start R
D Fiom Faint [n - 1) to Paintin) in in in ol e —
[T || eazEs 140914 [ 12 Calculator
o Sect

Start of Tendon 2106614 | 140314 2 T
Parabola Intermediate Point B.021E15 4 it s

Farabcla End Paint 4.937E15 12, Insert Below

Farabola Intermediate Point 168.0172 -1.241E-14 76364 Tendon Loads

Parabola End Point 2197147 | 174EE14 5 4545 Modily e — Add.

Parabola Intsmediate Paint 2391M3 | -G215E15 10,3636 — Show
Farabela End Paint 258,479 44TIET4 2. [ oo |

e e T Tendon Local Axes ngle

Notes: 1. Parabolic and ciicular “intermediate point” seqments use paints (r1), () and (1+1),

2 Parabolic: and circular “end peint” segments use points (r2), r1) and [r) Delete Al ’V P Modify.

~ Tendon Layout Displa Mas. Tendon Discretization
- Tendon Layout Display Options —

Length [0

" Show 1-2 Axes

& Show 1-3Ases Group Loaded By Tendon
© Shaw 2.3 Anes ALL -
- Snap Option Coordinate System
£ NoSnap

Local -
& Snap To Tendon
Object Type
i ] s Cunent Tendon -
Double Click Picture For Expanded Display _ Refiesh Plat | Show Table.. ’V P —

1~ Mouse Painter Location

Distance 1 2 3 b
75 348 [ [ Have Tendon |
Of_|  Cancel

UMInUIINN

nstadminussnndviswuunszinduge
(Point Load) W1ndnauuwitduidvishuy
As? (Uniform Load) waghuugudina o

A199Y (Trapezoidal Load) N158 AL 3

(Prestress) hagNaa INNISLUA sUUAY

0N
9 U

SAP2000 » C1 Introduction Mongkol JIRAVACHARADET | 7



3983 : SAP2000 AMUINKTIANEALUTRALANILNINTFINA Al

e UBC 94, UBC 97

e BOCA 96

e ASCE 7-95, 02, 05, 10
e NBCC 95, 2005, 2010

e Chinese 2002

[

e BS 6399-95
e APl 4F 2008
e FEurocodel 2005
e AS/NZS 1170.2:2

e User Define

Exposure and Pressure Coefiicients
(®) Exposure from Extents of Rigid Diaphragms
() Exposure from Area Objects

‘Wind Exposure Parameters

Wind Direction Angle 0.
Windward Coeff, Cp 0.8
Leeward Coeff, Cp 0.5

Modify/Show Exposure Widths...

Exposure Height
(®) Program Calculated

() User Specified esel Defaulis

NBCC 2005 Wind Load Pattern

Wind Coefficients
Velocity Pressure (kPa) 07

Gust Effect Factor, cg 2

Importance Factor, iw 1.

Cancel

wsauHUALIN : SAP2000 ArwrnusuwiuAnldnluiRlanunsgusineg Al

e [BC 2003, 2006, 2009, 2012
e NEHRP 97
e NBCC 95, 2005, 2010

e Chinese 2010

[

e [S1893 2002
e FEurocode8 2004
e User Coefficient

e User Loads

Load Direction and Diaphragm Eccentricity
(® Global X Direction

() Global Y Direction

Ecc. Ratio (All Diaph.) 0.05

Override Diaph. Eccen. Qverride

Lateral Load Elevation Range
(®) Program Calculated
(C) User Specified

User Defined Seismic Load Pattern

Other Factors
Base Shear Coefficient, G 0.1

Building Height exp., K 1.

Cancel
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™ it s Fuly in Lars I Lamsi L ongruirad Dssctnd Lurd )

et ot ﬁmunussmnmnﬂau (Wave Load)
i £ SAP2000 A1119051889U VN
by, e | UTSVNIAA BUT UUNBIARIANS LD

ATUNENIETHAALTS

|1 Shew s Dsn s
| St ke P

gy L (X
N o R T SN | | [femt ]

| Swaveatdm| Dws |

S Analysis Options

a '
%4
ﬂ']i') Lﬂi'] uv‘ Available DOFs
M [Hur [Puz [RX [¥]RY [v]|RZ

CsSl Solver ilasunistadsrunnasulu

Fast DOFs
Qmﬂ’]ﬂﬂﬁiuﬂ’)’]uu"]L%aa@u’]ﬂl,ﬁa\‘]ﬁ]’]ﬂlﬁgﬂ Space Frame  Plane Frame Plane Grid Space Truss

T¥9uunnan 45 Yuwan @ @

e Advanced SAPFire Analysis Engine

XZ Plane XY Plane

Tabular File

e Multiple 64-Bit Solvers

‘ Modify/Show Automatic Tabular Output Data.__

Mo files specified for automatic tabular output

e FEigen Analysis (Autoshifting for ill-

conditioned problems) [ Advanced sapFire options |

| OK | | Cancel ‘

e Ritz Analysis

a -4 a %}
N15LATIZHHNANDUAUD VI UARNTU
Wunisiesiemdanamansisndandeuldlunisiaisuinansvauswadlasiasianield
wsanseviuiuAulng Inesiaunsalddeayansvaansufsaunisdulninagainuss

MUTNIRTFIUAIUA
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Function Name

Parameters
(") 85 and S1 from USGS - by Lat /Long.
() Ss and $1 from USGS - by Zip Code
(®) Ss and S1 User Specified
Site Latitude (degrees) ?
Site Longitude (degrees) | ?
Site Zip Code (5-Digits) ?
0.2 Sec Spectral Accel, S5 |2.29
1 Sec Spectral Accel, $1 0.869

Long-Period Transition Period 8-

Site Class B
Site Coefficient, Fa 1
Site Coefficient, Fv 1

SDS = (2/3) *Fa * Ss 1.5267
SD1 = (2/3) * Fv * 51 0.5793
Convert to User Defined

Calculated Values for Response Spectrum Curve

Response Spectrum IBC 2006 Function Definition
Function Damping Ratio
0.05
Define Function
Period Acceleration
0. ~ |0.8107 ~
0.0759 1.5267
0.3795 1.5267
0.6 0.9656
0.8 0.7242
1. 0.5793
1.2 0.4828
14 0.4138
1.6 v 0.3621 N
Function Graph
|
i
1
\
\
N
Display Graph (86013 , 0.0627)
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SAP2000 @1u1saunduardseendeyadisugnainnssuivainvaieliinazidy
AutoCAD (DXF/DWG), Revit, Tekla, IFC uanainu ugsaiunsadsoandayaluds

Microsoft Access wag Excel loanaie

Bi-directional

One-way

TEKLA IFC’

In coordination
with ETABS

BRICSCAD

CsixCAD

3
(04
X
-
W

CSiDetail AUTOCAD'

e Microsoft Access

e Microsoft Excel

e SAP2000 Text File(.s2k)

e (IS/2 STEP

e Steel Detailing Neutral File
(SDNF)

e AutoCAD (.dxf/.dweg)

e Frameworks Plus

e |GES
o |FC
e Prosteel

SAP2000

e Other analysis software

text files
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Suduldearu SAP2000

Tuunflaghuziindunaunisvinauwes SAP2000 Tunlaswu Tnetsuannnissuduluswnsy

anmeindenvedlisunsy nsusuytes lngldiegndlassaiisdiiogegaine

YURDUNITVINGIU

Jupaun1svinaululusunsy SAP2000 wudtdu 4 Tunaude n1sasialuag N1AINUe

WMINUTIYN NTIATIEN UAZNITRNKUY

Create Assign
Model Loads

A
e 8

Run %

Design - _
Analysis

lumsadilimaszusznaumenisiunadan wdunia vi1inedfe1as N151A09A
91A13 UagUAATeIsU MNUUILINGTURuUMSlaUIMINUTINN LAITWIINTIATIER
LAZOINKUY UNAFUTI0nTI9d0UNaN1SIASIEIYS 008NLUUKAIABINTHALY Ad1u1Ta

nauswhluluealnlalnenisuandenluwna
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> w198 uAUYeIlUTUNTU SAP2000 Agdanuyaeaalugy dauy Help > About

SAP2000.... 1iaR52989UNBSTULAL LIV TUALMAD LUNTITUIUS WAL

H sAr2000 - | e
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
D‘, H& g FA\lg » 2166 6 @ & Q| gii; i xy xzyz rt rz tz nv 6o | @ |8 M |7 -
- X

S About SAP2000

m SAP2000 Ultimate 64-bit
Version 24.2.0 Build 2162
Structural Analysis and Design
Copyright (c) 1976-2023 Computers and Structures, Inc.

A product of:
Computers and Structures, Inc.

www Csiamerica.com

This product is licensed fo:
Dell

Physical Memory
Total: 16118.785 MB
Available: 8552.895 MB

Windows Version:
Windows 10 (Version 10.0.19045.0)

User Settings Folder

360 days Ileft on Standalone License

License Info... OK

Use File Menu to Create or Open Model

w198 SAP2000 AUsngTuslasiidnuaedslusy lngasildiudseneunanae

nina1suanna (Display Windows) tuiundiulugasmiiaslusunsuiliiouans
Tumaluyunewingguwuuwday JUsudne nioguania Inednazuuaduasaniiniaigs

Aldazadndenntiieingdi active Landoanisuilayuues

|
o

WYU13 (Menu Bar) wiyuisagdifieunnmdswes SAP2000 tnedauundunguligldiden

9

[
=]

sedAumlalaeazain lualleatuiinisldidwinuuyazidewdu Menu > Command

ﬂiﬂiﬁmyéamﬂ%’ Menu > Sub-menu > Command

4 1 s [ 14 Y] [ £% 1 < A M o & ¥ 6
1au1s (Toolbars) Yuuunau1sagyiibinsdeanuvinlaeg195iniss Wedeuditvedsiy

o
o IS4

H1uvuduwmanflaziidesutswansluan ngaginwiuuuluiuiuey wagaudiagely

LIRS
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%2890 (Units)

o 1 I o & v oA ”3 in, F
SAP2000 Vl’]ﬂ?ﬂiﬂ?ﬂ%ﬂﬂ'&83@WU§WU5W3Q@ L3N, AITHYTT Ib, ft, F
2 ' v Kip.in, F
s Q&!‘WQ@J LLae 1380 mmmaaLﬁaﬂwuwimmmmﬂmw Kip. ft. F
KN, mm, C

W Kip, in, F %58 N, mm, C lngaguansniieiinasldoy KN, m. C
Y Kgf, mm, C

fiyuvnanveminee Jusiaunsaildsuwlamuaele N B

AaMLIAN PUVULITNUTUTWNTY ?;,:1{ Enm, C
Tonf,m, C
KM, cm, C
Kgf.cm.C

, - o o v a M, em, C
29A LmesLﬂaaumwagumaﬂwu'gmﬁmEJu L1819y Tonf em, C

[ v oA ! [y )
nsiayulaeniluiguiianieesunuiie iz indy

Tdmbhoduiud wazanudaziadu sau/Au7 (Hz)

ANsas19luaal

Kip. in, F w

> FenuuIg Kef, m, C uaddauy File > New %38 aanuy 3 UUNAUIS 15 nA Ctrl+N

Wiasuasslanalyal wiena New Model aguanstusnfalugy

SAP2000

B New Model Pad
New Model Inttialization Project Information
(O Initialize Model from an Existing File
(® Initialize Model from Default Settings Modify/Show Information...
Default Units Kgf,m,C v
Default Materials United States v
Save Options as Default
Select Template
Blank Beam 2D Trusses 3D Trusses 2D Frames
3D Frames Wall Flat Slab Shells Staircases Storage Structures
Underground Solid Models Fipes and Plates
Concrete
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Tuntisinaazuuadu 3 nsaume New Model Initialization, Project Information uag

Select Template

New Madel Initialization

(O Initialize Model from an Existing File

@ Initialize Model from Default Settings
Default Units Kgf, m, C w

Default Materials United States v

Save Options as Default

sraansavurinasaerndulvainuliielddulumaluilaeiden Initialize Model
from Saved Settings L@an Initialize Model from Defaults with Units aglsuauluinalag
TAsnegmuiinmuauniudalusunsumuniieiszy uwidndu Initialize Model from an

Existing File zi3usulusunsulagldafimunuamulndinungey lidasdumida dmin

UITNN WazduY

Project Informapgp lunsau Project Information 9xidudoyasieques
Madify/Shaw Information. .. 1A59n15 AdNYN Modify/Show Info... Liteliians
Toyanaziily
[ Project Information x

Edit

Project Information List

Item Data
Company Name*
Client Name*
Project Name* Clear Data
Project Number*
Model Name* Clear All
Model Description
Revision Number*
Frame Type
Engineer

10 |Checker

11 | Supervisor

12 |Issue Code
» 13 |Design Code

L~ M & W N =

w

lnedayanilinTamang * aUsInguuntnunsey

Tunseu Select Template azidunuuindadusuuulumalassairoilundlngen
dielinisasslumarinlaegwasainsamialaedldldadaudsdreqdily S3Uuuy

lassasavanegusuulviidendail
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Blank wWun15:ladundunuininadesluinisasisesls

JUULAY

Blank.

Grid Only 1 uAuAgn15as 1 dunsav iy lag

TUSNTUAL IS INNNUATEUUNN A TIUIULASTEHLHNS

YDIAUNIA I ULAAL AN
Grid Only

Beam a519lutnamulngag s ANiun1LIuTe AL

g9 LATALFAAIY
Beam

v
aa A o

2D Trusses @5190LAALASIONADINA UNILATIONLD 89

lassdnuuafs waglassdnunse tnedldaunsanivun

YUIALALVLNAA

3D Trusses @5190LAalASIONEUNRA TNILATIENRRIAN
Ladedyayia waziandygrauuuuiinidage Taggly

ANUNTONMAUAVUIALALALIAA

(%
Y

2D Frames a5191u10alA5990L798095/ d97auuulas

nosvia uazlasedalesuuunsanud nisuuuigadnud)

Tnegldanansafimuarunnuas g

3D Frames a@%$19luLaalasavaudaa1uidn dvialasaie

91A15LAT959U DIANSLUUATU-NY WaLBIANSWUUNULS

A Tnegldanunsamvuavuiniasiingn
30 Frames

Wall as1elunaniaasy Inegldaiuisanivunauin

Wagnten
Wal
Flat Slab as1sluaaiulinu Inegldausadvun
YUIARAENUAR
Flat Slab
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Shells @519lutnalassas1aUd onwd 9 3% WUy

PNIINTEUDN NTIAITINAYT NSIlAana1899 nsslalas

<>

Shells

Ludn launsanay waznsansludn laegldaiuise

AMAUAVUIN LA ATINA

Staircases @s19latnavulaiianuuv LAY @097

(%
1Y a

Aot uazkuundel e ldanunsafimunvuiauazni

, o
Staircazes
Storage Structures @319lULARNIFIN VUL WAy
lelansenszuen Inegldaunsammunvuiauasnings
Starage
Structures

Underground Concrete @519luinanauninlanu Lag

A ldanunsafimunvawaznten

|Inderground
Cancrete
Solid Models as1alanadngdvisuuulaauinan las
vwlsiasy UsTu wazuden tnedldaiunsaniivue
YUNALATIUIAA
Solid Models

> Aan3yU 3D Frames iiaasalaseanuiia wiene 3D Frames aguansduunlmaenyia

999 Frame 91UUTU 3NUIUYD9 AL TeainalULAaz AN

E] 3D Frames X
3D Frame Type Open Frame Building Dimensions
QfpED (SEE ECET e Number of Stories Story Height
Number of Bays, X Bay Width, X

Number of Bays, Y Bay Width, Y

[] Use Custom Grid Spacing and Locate

Section Properties

Beams | Default Mo+
Columns | Default v+
Restraints Cancel
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> Fenlaseviln Beam-Slab Building wagrnuasiiaqaslugudneans

[ 3D Frames x
3D Frame Type Beam-Slab Building Dimensions
IBeam'Slah EaTy vl Number of Stories |2 Story Height
Number of Bays, X Bay Width, X
Number of Bays, Y Bay Width, Y
Number of Divisions, X Number of Divisions, Y

[] Use Custom Grid Spacing and Locate

Section Properties

Beams | Default M|+
Columns | Default v+
Areas |Default > *
Resfraints Cancel

(%
o

Weadnyu OK luinaaggnasatu wagUuseuunausnesuuuLaza1udasiiady

FJunueddldanulanslusy

E] SAP2000 Ultimate 64-bit - (Untitled) — O x
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
OV EHE20Za>»DaQaaAq @ szdyxyzw i€ §/5RME-
3-D View *% | [ XYPane@Z=0 | - X
(A) () (c) (D)
-1 T T T
(o —
|c_\| — c
(=
X-Y Plane @ Z=0 GLOBAL ~ Kgf.m,C w

luiuiinsfinuanslunaszuisduaesuue e 3-D View wanaguauda way XY

Plan UanegULUauuNszUIuIIU X-Y Asgiiuamnug @ Z = 0

SAP2000 » C2 Getting Started Mongkol JIRAVACHARADET | 21




dn12zuIndauvaslusunsy (Graphical User Interface, GUI)

FLUUMTYINNUYNTUABUYBY SAP2000 azagluaninuinaeuifeliu lngazianinauy

wihaensmAnludnuaeaneg wulutuneunisaialunaszuansyUlassadalunadaiii

Tugu Wesumsimsziudisenuuuiazuanmansiniziwazeaniuuluninveiy

wiinaevedlusunsuaie Csllddnazdu SAP2000, ETABS wag SAFE 9sjUuuy

wendwinliildnlddudmiwdraziseuidiviolaegesinia lneninaeszuvaiy

W(Menu) MuauuangRinnAdmldanunimunguiazisemiunisidau weaiy

azmntunisisentdan nauis(Toolbar) wavvesdudewegdausildnules lngasiina

UISIUUNRgIAaNAINMY wagyaunsluluinaiiuiiage

B SAP2000 v22.0.0 Ultimate 64-bit - (Untitled) - O

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

NN EHEDC /&P DARAQAA G iy ez 368§ BE

o - - 2o Assign Area
T 5E1U15aUTUUR B U AU lAgARN YU LT 919909 Assign Line
r:j 1 { ¥ | . .
Lo VAUTS UWALEDNYAVDWAUITTABINTT uADUADN Assign Point
N D Y A > % y Define
i Display ¥avoey ua 199 in 819899z uanad uundu Design
L%
X DRURNERE Display ~ 717 x| Display
ﬂ:jl % ’ Draw

E r nd |- ;
D Edit
O 4 o & oA d v o o & 14 ¢ Select
Ll Wesuidandniminseluidazgnldasuuyauns Snap

3 Standard

v =M= ‘1 7Itet nd |- View

Right
Click

wauanIUE(Status bar) AuaNIzLAnIEnIUEe 199 Wiuluvuzassluman1sdge9y

wansdmtinmiiagluy waaiiv(active) Asldeuey lagisraruisandniveyuussli

PR ANV WU P9

aD9AANUEIAIN 3-D View WadLasumdiunfiganaiiyueins Tunidians Plan View A

LUANIA AUV U drunavanIus a8 kanITmeuilogluninging 3-D

' [
v Ao

dunnalazuansiinaifided ludesnunanisyuunIndweniliiniisseuupie Global

X-9.000 ¥-6.000 £6.000 GLOBAL v [ Kgf.m, C W

wazdasunandzwanaithelyd o vauell nedldaunsaiaeumheldnaoniian &

A o ' a o O e [ ! ! X o [
Ndssran1sHanan faludsnsdananiiglutesililuusednvaeingu
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B SAP2000 Ultimate 64-bit - (Untitled) — O X
File Edit View Define Draw Select Assign Display Design Options Tools Help

OV HEHE2CZa»DQQQRAQ W ‘' sdxyxzyzn 6|2 §TRE7 -

(E 3-DView |) | [ X-YPlane@Z=0 | - X

5 YuUDILDANN ® ® ® ®

L] @

)

B

LN f

| |

0o

E C Grid Point

....... - . T
3-D View 6—9. Y-6. Z6. GLOBAL ~ Kgf.m,C ~

dydnuwal LNUNAA3IU(Global Coordinate) ¥a3syuuninilldeg noutfe

z Global vzfidnuwazlugneasaufiamalaedididnys X, Y uaz Z Miu Fedmnsu

A W lUsunsuvesane CSIunu Z azagluuwins laedunu X, Y agluszuiusu lnedl

NAN1RUNY YN

n1stURBUL NN 2D

yuuesly SAP2000 9zuUsduyuuesaudd (3D) wazhuu (2D) Tanauimiisinededu 3-D

View 1uyuuauuu 30 dwnthanewnazsiu X-Y Plane Jaduyuuesuuu 2D

[ Set 2D View

Single click on point to set value; window area to zoom

Plane
O ¥-Z plane M=
O X-Z plane W=
® X-Y plane 7- |3

View Direction

(® Front Face O Back Face

‘ Reset Form to Default Values ‘

| Reset Form to Current Window Settings |

| oK | | Close | ‘ Apply ‘

> AANUUIANG X-Y Plane @ Z=0 M99 b Lan

79 Tneadniui neluntinng Jen1sn9ay
auvuIzgnlalan neuilisnegsedu Z=0 &

IUANIZEUNIALATEIUSIN

#aluy View > Set 2D View... n3ana Ctrl+
Shift+F2 %1i16119 Set 2D View agUansuin
TiwWdsuandu z=3 wseadnigaluaednl

UALAUEUTUNNNITEAUANLETIABINTS

mandu OK Tunthsinamnswanaznanesdu XY

Plane @ Z=3 9utiiuAuNTEAiUAINEd 3 m
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| [ X-YPlane@Z=3 | > X

o

ansaldnisimuassuiuluassiianie uagsserluiiamaiiany uansuuesiudiela

Tudnwaferiuduasniondu X-Z plane @ Y=0 faglaguiudng

| [ X-ZPlane@Y=0 |

2 (2 2

> <
(A (B) (C
T T T

) 2
TG
T

)l

YBNINNUUTIAIUITONINUATIANIINITUDIINLUDIN A1UNUN (Front Face) 1593910

AuNad (Back Face) loanmae

A Ao ° A A s S Y Uy 1ag v
andsmildlunisimunyuues 2D AerAnUuszuy xy, xz, yz vuyauls demdlaidly
= N o ' a o I3 " |
Wenldiadruineuy lagadnfidy Yatsuntvesduluyauid snen1sduiiuanseydl
wwTnggnaga Ut dausiaunsalalanisuansiusiisguunauiilaegiaineaisly

ANwaELYULRYIN U
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Tools Help
F 3 (a4 =
) 63 v .

New Model...

[

Open...

Y 4™

Save

RN

ot
o

Set Default 3D View

Set XY View

A Z

Set XZ View

<J e

~C
N

Set YZ View

=

Set RT View

v

1Ia1EeNTI8NT xy, xz wag yz Wi xdiduusinguunauniadlugy

Display Design Options Tools Help

& 3-d|xy Xz yzlnv 5’6'5_ ilsi e

wenvntudlonatugnastuas azduniséelumuszendunineee Wuaeina yz udang

=

Yuuas dunansaluanadunsaiuasuly §a35Heilnsusudasuyuues 2D laegs

ALAINTINLS?

A15AANITUANYULIASULEAINE

SAP2000 AaufasTU 17 TAMUaIL1satunsUaninfNakanalauInnINadadninmng lng

Aldannsadninatsalamuiunisiasvuafinenis

> ASNFUANIMAENTILHIYIIUUYRINTATG X-Z Plane @ Y=0

X-ZPlane @ Y=0 | - |

@ X-ZPlane @ Y=0

|+ Add New Window y
|

niwinslual 3-D View aggnaradudouriumidadunslusy

| [ 3D View,_E X-Z Plane @ Y=0 | - %
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a A I . a ° | & v
> AANAINNADIRUINN 3-D View 890U ‘ﬂgllLLNQﬂUUﬂNﬂ']TJ'NW']LLVU\TLL&@QGUUN']I‘VIW']

LABNINNLNANANUABDINTT

B SAP2000 Ultimate 64-bit - (Untitled) - O *

File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
OV HE20 8 »0QQEQAQ W % sdxyxzyzov D&Y 4 § 505 -
m 'l:ll _[_3=DM%'§ X-ZPlane @ Y=0 | - x

|
\GLOBAL v Kgf.m.C v

> pandy Y] wasudunumes X-v Plane awlanthanadalugy

E SAP2000 Ultimate 64-bit - (Untitled) — O x
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

OVHEACZ & »DQQQAAQY ssay ey & 4§ BHE-

3-D View *X | [ X-ZPlane @ Y=0

3 8 § 8

FaLN AN kN A
_|[ X-Y Plane @ Z=6 | - X
@ & 9} 9]
@
A
R !
&
XY Plane @ Z=6 GLOBAL ~ |Kgf. m,C ~

d- )
nsilaguyuuee 3-D

nsUSuLELes 3-D avvilavainviangnidn 2-D feuduliadnidenutidimiagdenuanagy

3-D View Tduntinsnawaniinnau
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> i‘nmg View > Set 3D View... #30n@ Ctrl+Shift +F3 4118119 Set 3D View 92hang

Fuin s mruayus1ag lun1suansguauii

[ Set 3D View %

View Direction Angle Fast View
225 El
Plan deg 3.4 Xy
Elevation 35 E deg
Aperture 60 E deg Xz yz

‘ Reset Form to Default Values ‘

‘ Reset Form to Current Window Settings ‘

‘ OK ‘ ‘ Close ‘ ‘ Apply ‘

[

- aw d
AAN9yuLDeainil :
- Plan angle: yusuluszunu XY dnannunuuan X lufiavmmuduunidng

- Elevation angle: yu8nainszuu XY duludawnuuin Z

1Y

- Aperture angle: AMULAUNINYBIYUNIDTLHLUNAINAILANTING

q

Lﬁaﬂaﬂﬂu agleyunes Default 3D A¥gnAAT Plan angle = 225°, Elevation angle
= 35° uag Aperture angle = 60°

7 Y N
Plan AN

angle ™\ AN

! b \
[ 225° \
I |
{ — X |
\ // !
View , Target !

Y X direction bl point
\\ //
Plan angle = 225° Eye ; //
Elevation angle = 35° point “~_ -
Aperture angle = 60° -
Default 3D View Plan Angle

SAP2000 » C2 Getting Started Mongkol JIRAVACHARADET | 27



_———— — -~
— -~ — ~
- ~ - ~

// Z \\ // \\

7 View ~ Eye e N
’ direction “y ®_point ’ / N
/ \ / / \
// \ // // \
\ \
/ 4 \ / \
| P 35° \ ) / \
| Target ; X | | /

l\ point | l\ // |
\ / \ / N X~ - /
\ Elevation / oL ) ol /
\ angle / NEARD Ve /
AN L,/ NI _~- Aperture 7/

N e Eye & angle e
Sl - point “~~ _ _
Elevation Angle Aperture Angle

’ maUAeguyues 3D annsadilaanuuyauisiaeaiinyil Rotate 3D View

5 sAP2000 Ultimate 64-bit - EX1 Simple Frame — O X
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
OVHBE20/Z &8> DAQQARAQ|Y % |3dxy xz yz [ 2 § |95 & |5 -
3-D View - X 3-D View S » X
o]
=4 =
\ PN T N il
R
N
e
LA [ XYPlane@Z=6 | - X
=
= & ® 9 ©
O . Y
O . [
T
= o
Hold down left mouse button and drag to rotate view GLOBAL ~ |Kgf.m.C ~

> Gowmduluntieing 3-D View nahddudreddly udvduhdienyuluing

3-d

Set Default 3D View

> fdeensnauinduataiaay AanUY

n15USuyNNBY Zoom & Pan G @ @ § Q W

Zoom & Pan \Juddsguvensuazindsudneddduinlunisnalumasarasisgeuluna

aunsalaanniuy View viserdnduuunauisialaense dandalaldaadl

Rubber Band Zoom [ F2]
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Restore Full View [ F3 ]
wanayuiesvesidliag dnldvdeainguueny uaifedns

NN AR UNBIIVUALI D ULAY

Previous Zoom

yugaveIedoundumuATIneunt

Zoom In One Step [ Shift+F2 ]

WYgenileseiiune 10%

L2 |8 |&

Zoom Out One Step [ Shift+F3 ]

wuganilesziune 10%

I_i_l
el

Pan [ Shift+F4 ]
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Tu AutoCAD Taelt aanae (scholl wheel) vaa3nd AaliAe
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Zoom

NADBNIINFANTINLYUVENY NAWTIMTIALYULD

Y

Pan

nagnnasdnsll udvdudhdasidunisvduninae

Shift

Rotate 3D View
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I o 1 [ | o o = .
L‘I_]‘L!ﬂ'ﬁﬂ’TVi‘lmﬂ11Uﬂ7iLLﬁ®QNa‘USQQGIQIU’EULL‘U‘UG]'N‘] miawﬂmamﬂaamug View > Set

V|| nsesduEnema (Set Display Options)

Display Options #3ana Ctrl+W visaniinyy UUNAUIS
F Display Options x
| Object Optionsl General Options r
View by Colors of View Type
®) Objects () Standard
O Sections O Offset
O Materials
O Color Printer General

O White Background, Black Objects
() Selected Groups

Select Groups...

Miscellaneous

[] Show Analysis Model (If Available)

[] Shrink Cbjects

([¥] Fill Objects

Show Edges
Show Reference Lines

[] Show Bounding Boxes

[] Show Joints Only for Objects in View
Show Guide Structure

(V] Apply to All Windows h

‘ Reset Form to Default Values ‘

‘ Reset Form to Current Window Settings ‘

" OK.‘;& ‘ Close ‘ ‘ Apply ‘

> &4 Set Display Options Tuniinsnefiuansd unnliideniau General Options Ldeon

View Type > Extrude Waz General > Fill Objects uagidan Apply to All Windows

3-D View *x | [ XZPane@V=0 | - X

e
=M
I

| [ X-YPlane @ Z=6

(1?)

(m—

] - X

(%j

@

=

/

lumaaggnuanslaeiivuiantisia (Extrude View) uagiansiiu (Fill Object) Tunnviisng
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I= A

> &y File > Save w3ena Ctrl+S wietuiindaya fs¥elnedn EX1 Simple Frame

%

N1SASANHING

> Faniy Options > Colors > Display i muUAfEdMIUTNgA19AuansTuL

B Assign Colors X

Display Output

Darkness

Shadow Lines Solid Edge

Quick Color Scheme

Guide Lines - Floor

<

Points R | AreaFill Face5 | | ————) 05 v
_ Transparency

cavies Area
e Solid Face 3 I e
° Solid Face 4 1 @ Soreen
Xy | Solid Face 5 | —J (O Gray-scale Printer
—J (O color Printer
—
| GudeLines |

Select scheme

Highlight — Background Select scheme
Black Background
White Background
Black & White FE.ier
Caolor Printer —
Resset

Selection

|

Use Color Printer (Graphics)

o

K Cancel j

> Tutes Quick Color Scheme 1Jun1sidenyndwuusinga Nldegnouilazilugn White
Background @1atdenidu Black Background Lilanuauaiani wisidaniduga Blue-

scale \italvidgauanslugy

| T |
_If X-Y Plane @ Z=6 | * X

® 9 9 9

(7

3-D View *x | [ XZPlane@VY=0 | - X
|

<

E.>_

=

> éI'QLmé Options > Colors > Display > Quick Color Scheme > White Background

SAP2000 » C2 Getting Started Mongkol JIRAVACHARADET | 31



> é’um& Options > Graphics Mode > DirectX ﬁ]slﬁ’gﬂiumaﬁﬂu%’@‘ﬁu %39 L@en Classic

Plus Lel#n15vausIEITY
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wazAIu NsiruaiumNsdavesingiiui waznisldaddlunsnning seantuazdu

luwalassasnumnan Jaaznanienisivuanidaman waznisivuagasealsnu

lumasiA1suIunneIde 2 Fu

F9e193NIN15aS AR UIUNND1RBADUNT LESUIEN 2 TU SULUAUNUTUA 1 way
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v

Fun 2 Aauanslugy
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bef1: 0.20 x 0.20 «. A1U: 0.20 x 0.40 4.

P S1 NunasluNananig vun 0.12 4.

S2 NunasluNnananig un 0.10 .

ST = fudula viun 0.12 4.

lunisadilueassysenaumenisivundan dun3n Mifnesrea1as N153ne9A
91A17 kariIMUAATeITU MNUUILIFVUABUMSIEUMEAUTINN WaITWIINTIATIER
LAZOINKUY UNASUTIBATIIdUNANITILATIEINS 000NLUUKEIABINITRALY Ad11750

nduuAllumalvdlalasnisuandanluing

b, in, F
b, ft. F
o a K?p.in.F
ATNRUNIZTUUNIN Kip. ft. F
KN, mm, C
KN, m, C
o & o o ¢ & 9 v Kgf. L C
Tudegalisnazadalumasmenisinesreiasivedaelilding  rars
o @ N, mm, C I}
WWanaLIagUy N.m.C
Y Tonf, mm, C
\E - / a‘ 1% d' 1 @ 1 Tonf' m. C
\ > Suaulusunsy SAP2000 wWasumiheiduniag Kef, m, C KN. cm. C
Kgf cm, C
q = o \ & ~ N.cm.C
|_": > Suduluealvsl lagdauy File > New Model... #3ena Ctr+N | Tenf.cm.C
- dl % | dy a ] Klp' in' F ~
WeKUIR18 New Model Wansuusn aanyu Grid Only
B New Model
New Model Initialization Project Information

O Initialize Model from an Existing File

@ |Initialize Model from Default Settings .
Maodify/Show

Default Units Kgf. m, C v

Default Materials United States v

Save Options as Default

Select Template

Blank Grid Only Beam 2D Trusses 3D Trusses

i

3D Frames Wall Flat Slab Shells Staircases
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3 Quick Grid Lines

Cartesian  Cylindrical

GLOBAL

X direction

Y direction

Z direction

Number of Grid Lines

Coordinate System Name

»  Tunsng Quick Grid Line w@8nsguUU Cartesian

TATNUIUEAUNTA, T2ELTILATAILILUAEUNTALSN

Tufiamng X, Y uag Z fail

WU X=3,Y=4,7Z=2

PTG X =4,Y=4,7=3

funds: X =0,Y=0,Z=03
Wun3aluusazianiaziszeziiaviiulagagih
msvsuasulunends

szuuninvzgnasstulasuanadunminsig X-y

Plan lLay 3-D View

dunadydnvalunusiu Global Muwanudugnas

a 2 o X
ANUNAN WWBWNUUIN Z 8T UNATUU

3-D View > X

Grid Spacing
X direction
First Grid Line Location
X direction
| [ X-YPlane@2Z=33 | - %
(A (B (E)
[~ —
e —
(ea}—
[ = }—

H > dauy File > Save w3ana Ctrl+S ietuiindaya Asalnadn EX2 House2F

asnulilulvawesuendramn insgseninedulusunsuasdindggnasnstuuinung

> JSudguszuunialagideniuy Define > Coordinate Systems/Grids... tuni1sng

Coordinate/Grid Systems 7l@nsuunazinilasnenishessuy GLOBAL
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E Coordinate/Grid Systems x

Systems Click to
GLOBAL Add New System. .

Add Copy of System...

| Modify/Show System - S

Delete System

[] convert to General Grid

Ok Cancel

> AanUu Modify/Show System... iioudluszuun3a wieng Define Grid Data azuans

UoYaN1319YBITOLANIANIATUUNY

> wasunsuaninsaluwuy Spacing udmudlateyania Y ddlugy

B Define Grid System Data “
Grid Lines
System Name GLOBAL Quick Start...
H Grid Data fﬁ) e fﬁ)
N N EELJEE N RUFREGSE 5§ 8 A E
Grid 1D Spacing (m) Line Type vislole  Bubhble Loc  Grid Colar T T ? T
4 Frimary NCEH End Add ®_
B 4 Primary Yes End
C 0 Frimary Yes End Delete C
@—
Display Grids as
Y Grid Data
- - - — - () Ordinates ((® Spacing
Grid ID Spacing (m) Line Type Yisible Bubble Laoc Grid Color
4 Primary Yes Start _ Add
2 25 Primary Yes ser I (] Hide All Grid Lines
3 3.5 Primary Yes stet [N | Deiete -
4 0 Primary Yes st [] Glueto Grid Lines
Bubhle Size (D875
7 Grid Data Reset to Default Color
Grid ID Spacing (m} Line Type Yisible Bubhble Loc Rearder Ordinates
3 Primary Yes End Add
£2 u] Frimary Yes End
Delete

Ok Cancel

WiapdnUu OK aunduwfintaenan ssuuninvsasulunuiinivug
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| [ X-YPlane@2Z=33 | - % 3-D View > X

yo® @

> nEsansIdeussuzienialagldiaselieinainuy View > Measure > Line a3

ATNANLEUTENINYANABINITI TEEEN S

@P (B) (c

@7 } ﬁIESGriu:i Point T

Line Measurement Info *

f§>7 Point1  X0. Y10. Z3.3

Point 2 x4, ¥10. 233
Length = 4. m

OK

%

o8

k! NAUAANFNURIER

9

a N 1 PN 1 4 A I 1
> ﬂaﬂL‘Ua‘EJU%H’JEJVI@JN&’N‘U'J']‘U@Q%U’W@ LRSI IIEH Kgf, cm

J
GLOBAL vl:{gf, cm, C VUJ

> adnvluiiunieuuyauns l@ensenis Define yaiATedilofiiondzuanaiiuyusuy

VIGIRERIND
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B SAP2000 Ultimate 64-bit - EX2 House2F

File Edit View Define Draw Select Assign Analyze Display

OV HE20 A a» D Qaee]aaq|w: s
ET =X G et

> dauuy Define > Materials... n3omdny i mipnedanIzuanauun lngdaes

srensnlUsunsuivuaunliilusiognalaun 4000Psi AeaaunIn uay A992Fy50 Ae
<@
mangunIsad
> 5nasvinsusudsuianuallilinaaudfiniuiaenis wasaaiulnidnuiledan
Ao anLasy (Rebar)

> Ld§8n318n15 4000Psi kaAdNUN Modify/Show Material lviuansauaudsTaniive

ASIVADUNSDVINNITHA b

[ Define Materials X

Materials Click to:

4000Psi Add New Material...
A992Fy50

Add Copy of Material...

Modify/Show Material. E |

Delete Material

[] show Advanced Properties

Cancel

> %th1#13 Material Property Data azuans@uin lneszyailaiandunsunie
o WaswoTanlu Fc240 103 fc 240 ksc
o WavuAlugdagavgu E = 151004240 = 233,928 kglem?

o WaguaAlutesindwnnauninly fc = 240 kgicm?
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General Data

Material Type
Material Grade

Material Notes

Weight and Mass

Poisson, U

Weight per Unit Volume

Mass per Unit Volume

Shear Modulus, G

E Material Property Data

Material Name and Display Color

Isotropic Property Data

Modulus Of Elasticity, E

Coefficient Of Thermal Expansion, A

Other Properties For Concrete Materials
Specified Concrete Compressive Strength, o 240

Expected Concrete Compressive Strength 240

[] Lightweight Concrete

[] Switch To Advanced Property Display

2.403E-03 Kgf, cm, C b

2 450E-06

|Fe240 l
Concrete
[fc 240 ksc |
Modify/Show Notes...
Units

233928

2
9.900E-06

97470.

il

| cancel

[y

> Aandu OK ndulnvinging Define Materials 519113 Fc240 Qnuangununian.

B Define Materials

Materials

Fc240

AZ82Fy50

>

Click to:
Add New Material...

Add Copy of Material...

| Modity/Show Material..

Delete Material

] show Advanced Properties

Cancel

A3

> L39N318A15 A992Fy50 AdNY U Modify/Show MaterialTﬁLLamqqmauﬂ’ﬁi’amLﬁa

nyRaeunseinIswaly Aslugy
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B Material Property Data

General Data

Isotropic Property Data
Modulus Of Elasticity, E
Poisson, U
Coefficient Of Thermal Expansion, A

Shear Modulus, G

Other Properties For Steel Materials
Minimum Yield Stress, Fy
Minimum Tensile Stress, Fu
Expected Yield Stress, Fye

Expected Tensile Stress, Fue

Material Name and Display Color |Fy2400 ._
Material Type Steel
Material Grade |3f‘\'|1 400 |
Material Motes Modify/Show Notes. ..

Weight and Mass Units
Weight per Unit Volume Kgf,cm,C v
Mass per Unit Volume 8.004E-06

2040000

1.170E-05

784615.4

2400

ikl

4000

2640

A" Effective Yield Stress, Fye wag Effective Tensile Stress, Fue WVLmMﬂm’iﬂm
189 Fy lag Fu G]’JEJLLWF]LG]E]‘iC‘l']SJSJ’]G]‘i%’]UE]E]ﬂLLUU L FEMA 356 R399 5-3 ‘U\?
I@B‘Uﬂ@]ﬁ]u@&lﬂﬂium’lm 1.1 A Fye uag Fue ﬁ]ul‘ﬂﬂﬂ’]ﬁﬁi’mﬂmﬁMUWU@Qf\]ﬂm’eJ‘VTlI‘L!
(hinge) Imam‘[ummmwmmamu P-M2-M3 uag P-M

> semsianaznateidu Fc240 uay

Fy2400 fslusy

E Define Materials

Materials

Click to:

Fc240
Fy2400

Add New Material...

\

Add Copy of Material...

| Modify/show Material...

Delete Material

] show Advanced Properties

OK

Cancel
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> indanludfewdnduasuneunia (Rebar) AdnUu Add New Material #1619 Add

Material Property azuansduanliidonuanauunnsgiuilindifisdie ASTM A615

Region
Material Type
Standard

Grade

B Add Material Property

United States

ped

I Rebar

ASTM AG15

Grade 60

Cancel

> lefisnenns A615Gr60 Wisthan et Mofify/Show Material Liteudludeya

B Define Materials

Materials

Fe240
Fy2400

|

Click to:

X

Add New Material... |

Add Copy of Material...

] show Advanced Properties

Modify/Show Material .. k!

Delete Material

OK

Cancel

> TadeyamaniaSunounin SDA0 Jalnaaudfnny wen. 24-2548 el

[

M13197 7 AUAIUNIULIF AMUAIUNIULTIRTIIAATIN UazANEANEY

Fupmuaw | Anuduusais | Aanuduuseisiigansn | adwde
MPa MPa %
SD 30 480 295 17
SD 40 560 390 15
SD 50 620 490 13
Foluld Fy = 390 x 10°/(9.81 x 10 = 3,976 USE 4,000 kg/cm?
Fu = 560 x 10°/(9.81 x 10*) = 5,708 USE 5,700 kg/cm?
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B Material Property Data x

General Data

Material Name and Display Color |sD40 .
Material Type Rebar
Material Grade |SD 40 |
Material Notes Modify/Show Notes...

Weight and Mass Units
Weight per Unit Volume Kgf.cm C
Mass per Unit Volume 5.004E-06

Uniaxial Property Data

Modulus Of Elasticity, E 2040000

7]

Coefficient Of Thermal Expansion, A 1.170E-05

Shear Modulus, G 784193,

Other Properties For Rebar Materials

Minimum Yield Stress, Fy 4000
Minimum Tensile Stress, Fu 5700

Expected Yield Stress, Fye 00

1AL

Expected Tensile Stress, Fue 6270

] switch To Advanced Property Display

[

dielddayaiaiaudindn OK is19sidanaiusienisfie Aeun3n Fc240, vdn Fy2500

WAz WANLESY SDA0

B Define Materials X

Materials Click to:

SD40 Add New Material...

Fe240

Fy2400 .
Add Copy of Material .

| Modity/Show Material...

Delete Material

] show Advanced Properties

OK

Cancel
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I ANNUANLIA AN T Define Frame Sections

> duuy Define > Section Properties » Frame Sections... VisoAanU I Uunauns

> Aanyy Add New Property \@onuifn Concrete WUU Rectangular

[ Frame Properties X
Properties Click to:
Find this property: mport New Properiy..
| Add New Property... m" |
E Add Frame Section Property X
Select Property Type
Frame Section Property Type Concrete ~

Click to Add a Concrete Section

Rectangular Circular Pipe Tube
|
Trapezoidal Precast | Precast U
[ Rectangular Section X
Section Name {ca0x20 | Display Color .
Section Notes Modify/Show Notes...
Dimensions Section

Depth (13) 0 ‘ b ‘

LIL)
width (12) N o

Properties
Material Property Modifiers Section Properties. ..
+ | |Fe240 > Set Modifiers... Time Dependent Properties. ..

Concrete Reinforcement... [}l

OK Cancel
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> Tumieina Rectangular Section Muansuxn fageailuntindaian C20X20 Tan Fc240

UM 20 x 20 cm LLﬁUﬂ’Sﬂﬁ@J Concrete Reinforcement

»  Tuntieng Reinforcement Data Mkansdusnazlymsndanasiinesno1n1sinazidu 1an

w30 AU warinuadeyansiasuman

[ Reinforcement Data X

Rebar Material

] ! < a =
f\]%L‘Vi‘U']’WSU‘UW@LﬁﬁﬂLﬁiMﬁ]%NMﬁqﬁlzﬂLLUU

Longitudinal Bars + ||sDa0 - . .
TapsndanUuiAsoanang + nungouineld
Confinement Bars (Ties) + ||5D40 v g
@
Design Type LARSYUIAMAN
@ Column (P-M2-M3 Design)
O Beam (M3 Design Only) [ Reinforcing Bar Sizes X
Reinforcement Configuration Confinement
Rebar
(@ Rectangular @ Ties
Bar ID Bar Area Bar Diameter
() circular
[16d |[2.01 |16
Longitudinal Bars - Rectangular Configuration 8d ~ (0503 ~ |08 A
10d 0.785 1. Add
Clear Cover for Confinement Bars IZ 12d 113 1.2
14d 1.54 14 Modify
Number of Longit Bars Along 3-dir Face |2 |
20d 314 2 Delete
Mumber of Longit Bars Along 2-dir Face E 25d 4.01 25
26d 5.31 26
Longitudinal Bar Size -+ 116d 28d v g6 vag w Reset to Defaults
N - -
Confinement Bars
Confinement Bar Size + 10d Cancel
Longitudinal Spacing of Confinement Bars |20

Number of Confinement Bars in 3-dir

2 —
Number of Confinement Bars in 2-dir

Check/Design
() Reinforcement to be Checked

(@ Reinforcement to be Designed Cancel

> Weadn OK NauUNNAnifie Rectangular Section aglantisingalugy

Section

» adnyu Add New Property Laonviiani1dn Concrete Waldonni1And g oy

Rectangular @519utsinA1Y B20X40

» manUu Concrete Reinforcement t&enyiinn1seenwuy Beam (M3 Design Only)
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[ Rectangular Section bt
Section Name [B20x40 ] Display Golor |
Section Notes Modify/Show Notes...
Dimensions Section
Depth (13) ]
LI
Width (12 20
]
[ Reinforcement Data et
Rebar Material
[rzitenst RICEEl VMK Longitudinal Bars + ||sD40
i B h Set Mod Confinement Bars (Ties) + || SD40
Design Type
I Concrete Reinforcement. .. I .
% () Column (P-M2-M3 Design)
@ Beam (M3 Design om@
oK
Concrete Cover to Longitudinal Rebar Center
Top |‘1
Bottom &
Reinforcement Overrides for Ductile Beams
Left Right
op 0 |
| Bottom |U. | |U_
= (% < = Y v A
L alamaagammwmwmar 2 NUINAAD
1@ C20X20 wag AU B20X40 Cancel
B Frame Properties
Properties Click to:
Find this property: import New Property...
|c20x20 |
B20%40 | Add New Property...
Add Copy of Property...
Modify/Show Property...
Delete Property
Cancel
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LAULRNIZN (Local Axis) Ua9tnsU

Tunsldvwanidaauarauaziiuindnisssysuaviisn <

ANUNANT 2 LAz 3 Faduunuianizi (Local Axis) vadusay

I3 a gj A
29A91ANT LAEALLNINUAAULNUAD 1,208 3

< t

v a ¢ P Y 3 3
AUl 99N UBIABNANT 1-2-3 dAudiAguInlu

A5 NUIUTBNSUN L UTUNDUVBINTITAS 19 LULAD LAZANT NS ‘

LAAIHNANITSUIATIZINLATIAS S t2

LNUBIABIAS 1

wnw 1 azfuwnumuiugivesssiensaue Inediamnwaindateniu i falaredudn
j ensveuny 1, 2 waz 3 azssaniulaeduluniungiiondn wuheaduunusm X-Y-Z

setuiivuauny 2 19 unu 3 Mwdenazmlaanngiiovi

LNAUBIADIANS 2 WAL 3

AAN9VDINY 2 ey 3 WA1TUlANGNYULIBIAY 1 LagAUUIN Z AB
o FBUIULNUY 1-2 f\]%ﬁ]fﬂﬂLL‘l«!'ﬂﬁﬂ”ﬂU’]ULLﬂU Z

o unu 2 Agdluiiadu (+2) sniulunsdifesdenmsegluiuiia wnu 2 agegluiuisy

FlUmaknu +X
o uNU 3 AagluMITIV FEUIU XY

o g s a =) é} a & (% f-:’lj
AMTUB9ADIANTTULLIAATELET UNY 1 AgTmuwnuantufiauan Z, wnu 2 saaniuland
Tumaunuuan X wazinu 3 astlumunglovnlagldfiavesnuy 1 uaz 2 lunsaiintdn

bl dudvaendnsa fdesinsangliadndesnishininaniuluiiansles

z > z

Column

X ‘/\/'\A Y
2 3

Local 1 Axis is Parallel to +Z Axis Local 1 Axis is Parallel to +Y Axis

Local 2 Axis is Parallel to +X Axis Local 2 Axis is Parallel to +Z Axis
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o [ s

dusuasAeAsluwulsunsentu ldwnu 1 sstlufiamslnulussuniusu XY unu 2

LTUAUWNY +7 wazunu 3 xalusunglovilagldfiavaaunu 1 wag 2 Asuauning
= & = < 1 a v 1 A <

Ay t2 wavaudnidu t3 wue Wuieatuaaigausiniely wsadsuluaiuasdy

V2 LLﬁ%IMLNuﬁﬁﬂLﬂu M3 Ldue

N1991ALEN Draw Column

Tudupauilisnagnaa C20x20 Nldaseliaduliuea lngldiaTaenazuuuusiing

> AdnReNMTIAe X-Y Plane umaindy (2] \wpwdussunu x z fidunia 1 fagu

e N 'y
T T T
LA B L C
Z

[ sAP2000 ultimate € LSy

File Edit  View
=P-AF
OV H& 2 Select Mode v.s. Draw Mode k
\ X-ZPane®  Adsnazegluiy Draw v3edauuuningalagadnuunaunsftnegy
b Ingunfdazlugnes s mneivegluluuaiiioning (Select Mode)
(e 1 . . v .
= 1 deldrdnditazivdsudugy T Avaglulnuniig (Draw

._“ ( A k
| Mode) Weanaasalinanu Wanduinlvumdening
= Draw Frame/Cable L
fas
=
I Draw Frame
O z B N
| > Aandy " Snap to Grid Intersection waIAaNYa Draw
= L Q.Il U ¥ { 4 1 d%l 4
Led — Frame dunasidazideudugy T wawiiviiviauansduslibis

YUABIABIANTTIALYIINITIIN

|o
_?-‘ o v a a A ¥ a1 v = v a

7 > NAEEuUnIa 1-A lgAdnfigndinn3na1awaIanNunafRanIauy
o
. v Y o Y
Y WaINA Esc 1ieaun1se nausnlsaiaening

hY

X-ZPlane @ Y=0
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0 0 a
A B C)
Properties of Object ”
Line Object Type Straight Frame |
Section C20X20
Moment Releases Confinuous
Local Axis Rotation 0.
XY Plane Offset _.. 0.
l}—) X Drawing Control .| MNone <space bar=
A1
I\i Quick Draw Frame
L_
s
a . I3 ' < a a v a a
> @dndu LM Quick Draw Frame tumsiaisuegesiniy lneadnfiduniai
ABINITATLRDAR 1-B kay 1-C ana Esc Liteaun1sae
0 0 a
A B C)
Properties of Object n
Line Object Type Straight Frame
vl _ |section C20X20
T {5 } Moment Releases Continuous
Local Axis Rotation 0.
XY Plane Offsef .. 0.
H’x
= %
N3t N "IN Select
nsideningllevzldmdiuingidesnisliineziu Ysuwdeu vieh wieau Tu SAP2000
fmalinlunisidenvangds Tuneutiisdaliinghowaniies 3 duwintdu Famuneiiagasdin
Woninguuuitealulawiy
1] 1] (1 Select > Pointer/Window

l [: = £y Y aglld aaa
. nsdeninglagldmviianuisae

1) pdnuhdgedanlnensg

2) AiNTOUAANINNLNTIEUY

3) ANTBUARDINYUVITUY

A1RBINISENLANNNTEBNIANA Esc

[
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LauanUEAUANITLARYTaLar I ILIL IR IgNIden

N A
X |

2 Points 3 Frames Selected

(% '
[y v A

> adnningdnesuiiesnidnnisiaen vsenaly Esc lENANNISEENIRNIVNA

lupsalniivaneingdeuiueglving Ctrl uipdndre aelitenyinguansduiliden

1
.

T ] selection List X
— Type 1D
; - Joint 4
Ctrl + Left Click Frame 2
L sy Cancel

JuAauAunIsiEen eguuyaunsasnudneg 4 Jude

EI‘ Select All
all
deningnavualulinaa uludingndsliuans)
Ctrl + A
EI‘ Get Previous Selection
PS
Heningiaegniienasaneumi
Ctrl +J
Clear Selection
clr )
gnidnnsiieningravuatulieg (Wiriuna Esc)
Ctrl + Q
\\h" Select using Intersecting Line
Hendnglaenisainidusnaiu
Ctrl + Shift + L
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N13ANABNINE

nsAnaeninganunsalundninisaunsavinldegrshemeudeiulusunsuialude

Copy & Paste & Replicate

> Waswdumiie Kef, m, C uddeniaviavan walina Ctri+C wiefaul udna Ctrl+V

W9 ANA AN LI IS8 YsTEE NS

—(»q =]

—md =

| —1 | BPasteCoordinates
[ C ]
T Change Coordinates by
| Defta X
oo
'
'

I {".)H"""""
>

[

\Weyndensodnggn

Y

N158AS99Ase LYNARABNLIAE Bi19910 Ctrl+C & Ctrl+V BeagAnaanianie

Cancel

o]

[

i

I I I REMEENN 9z Jurndslunisigegnediuszansnm lasanusaviildnisaznanaing

inaen @aimualiunyasenieing Wi widn UminusImn w3e

> Fendng waadauy Edit > Replicate v3ana Ctrl+R nn#19 Replicate NWanausNay

fmadentunmsvigilevangguuuu laun

B Replicate

Linear I Radial Mirror

Increments
dx
dy
dz

Increment Data

Pick Two Points on Model

Replicate Options

Number

Reset Form to Default Values

| Modify/Show Replicate Options ﬁ

8 of 8 active boxes are selected

[] Delete Criginal Objects

Close Apply

Linear agvingnluluadunse lnvazldssagvindlunsagieinig dx, dy way dz uazld

F1UUNABINTTYIFIUY4 Increments ¥seAdnyy Pick Two Points on Model Wa7

U

ABNABIYATNTLHENIAIUABINTS
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> Tldszuzying dy = 4 uagdnuwIuyingn Increment Data > Number = 1

> Aanyu Modify/Show Replicate Options iensavasumadeniunisyin

E‘] Replicate Options

ASSIGNMENTS (8 of 8 Boxes Checked) Loads and Design (0 of 0 Boxes Checked)

Joints. Frames/Cables/Tendons

Sections

Local Axes.

Cardinal Point/Mirror

Offsets (Length)

End Skews

Groups

Areas

Qutput Stations

Subdivision

Load Transfer Options

Check/Uncheck All

Links

Solids

Rotate local axes, where applicable
Merge joint force loads, frame span
loads, frame mass and area mass

Check/Uncheck All

Radial agyihgmuuuasaiamnay e fvuawnunyulufanisuuiuwnu X, Y, Z v3e

unssluaudd wiimvuaduundensvigwazydlugos Increment Data

E‘] Replicate X
Linear I Radial |Mirr0r

Rotate About Line

@ ParalleltoX () ParalleltoyY () ParallelfoZ () 3D Line
Intersection of Line with YZ Plane

Y z
Pick One Point on Model

Increment Data Replicate Options

Number Modify/Show Replicate Options.

Angle 8 of 8 active boxes are selected

[ ] Delete Original Objects
Reset Form to Default Values
OK Close Apply
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Mirror ag¥M91LuUnNsEINLNLASAITUASLUIUNTEINLIT L UAANIIVUIULAY X, Y, Z

A aa
y3esruuluanuil

B Replicate

Linear Radial I Mirror I

Mirror About Plane

x1

x2

Replicate Options

@ ParaleltoZz () ParaleltoX () ParaleltoY () 3D Plane

Intersection of Plane with XY Plane

Maodify/Show Replicate Options...
8 of 8 active boxes are selected

[] Delete Original Objects

y1

II

y2

Pick Two Points on Model

Reset Form to Default Values

Close Apply

> edvidwuuidunse dy = 4 udandnlu Apply danaluguues 3D e fiiugy

> VigdnaesnsslagaanUy

h = P 1Y) v g
P51 visena Ctrl+) wiaideningiau ldsves dy = 6.5 um

enassldssee dy = 10 wmednUu OK aglmaasunnsumianslusy

3-D View - X
[ £ ]
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N192319AU Draw Beam

Tudunauilisaginau B20X40 nsaznadsmuluisastudseglussuiu XY innuge Z

@03 muay 2.8 m

> Adndenn1fIe X-Z Plane kaaAdndu Waswduszuiu XY udrndny

L2 4

ulAsEUIU X-Y @ Z = 0.3

[ X-YPlane @ Z=03 | > X

S G

@

.
a | 1 . & DY Y o &
> aanyu L= Quick Draw Frame Laan#u1an B20X40 LaIANTDUAGNVINTNA

(A} (B) (c)
B m— A ki
| =r 1
— | i
I I
1 |
I I
I [
: - Properties of Object n
— | I
[ o )—:— : Line Object Type Straight Frame
- ‘ Section B20X40
: \ : Moment Releases Continuous
f.‘:}:— : Local Axis Rotation 0.
= : ! XY Plane Offset .. 0.
1 |
| 1
[ 1
I 1
I |
1 1
o i
(= H= 3% 115

> pAanly X 38N Esc Woaandntmaung naunilnuaiening
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> AANGDNLALAUATUTENINNgA AL-A2 uay Al-B1 glaReauduiivily

¥

¥

S

? 9

L]
s

¥

> AANLATEINUNY

v

4

A

ATV XY @ Z = 3.3

MaaulagadnUy

R

1 Y o [ | a
I:\-J Honutidn B20XA40 WAIANTOUARULYULAL

a k = P o 2 o
> ﬂaﬂ‘qu nIVNA Esc Lwaa@ﬂmﬂiwum’m ﬂa‘Ull']IVillﬂLaaﬂ'W]q

> ANUUARNERNAUIENINGAAANSA A2-A3 d39191 Replicate lUssee dx = 2 m

7

S

(v —

(—

2m
—n

(e)—

(o

> denudisneauda adndy

General Option L@anluuans View Type LUy Extrude lialAlansuuInntingg
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> d8n View by Colors of > Sections THLaAI@a 1Unt6 A § 9151810150019 UA LA LU

YA NNUANLNG A

F Display Options b
General Options
View by Colors of View Type
(O Ohbjects (O Standard
@®) Sections O Offset

O Materials

O Color Printer

General

O White Background, Black Objects [] Shrink Objects

Selected G
O Selected Groups [] Fill Objects

Select Groups... Show Edges

) Show Reference Lines
Miscellaneous

Show Bounding B
[ ] Show Analysis Model (If Available) [J Show Bounding Boxes
[] Show Joints Cnly for Objects in View

Show Guide Structure

[] Apply to All Windows

‘ Reset Form to Default Values ‘

‘ Reset Form to Current Window Settings ‘

‘ QK ‘ ‘ Close ‘ ‘ Apply ‘

Y v

> dsesnsidsud Lﬁammé Define > Section Properties > Frame Sections Laanwiin

AnuaInanUu Modify/Show Property waandniUasy Display Color AuABINg

[

> aesvdsumuiudiTeuasianduntu lunalumieing 3D aelidnvaeasiugy

[ sovien | e

\donuau General Option > View Type > Standard Tvinduuiuuuifu

> Aandy
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AMNUANLNAANU

> dauuy Define > Section Properties > Area Sections... 3oy

> dauy File > Save w3ana Ctrl+S Liveduiindeya

U619 Area Properties AgUan717

Define Area Sections

uuyauls

> donulningdu Shell wdimdnUu Add New Section...

E Area Sections

Sections

Select Section Type To Add

Shell e

Click to:

3

23

| Add New Section...

Cancel

X

Tumhanainansuuazinulmasnatesiniy Shell, Plate wag Membrane

[ shell section Data

X
Section Name Display Color ’_
Section Notes Modify/Show. .
Type Thickness
(@ Shell - Thin Membrane 0.25
(O shell - Thick Bending 0.25
(O Plate - Thin Material
O Plate Thick Material Name + ||Fc240 v
O Membrane Material Angle
() shell - Layered/Nonlinear
Time Dependent Properties
| ~ver Definition
1ow Layer Letinition set Time Dependent Properties...
Concrete Shell Section Design Parameters S Triess (AT e —
MOdlfy.lrShUW Shell Design Parameters. .. Set Modifiers.. T
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dAmsuntnga Shell Junu 4 sialAaaneall

o Shell sulsnnuse &

e Plate 9¢5URNZLULUUAAALAZ LTINSV

o
Y

N

WUU Thick waz Thin Tidan

(%
Y

NALLUY Thick wag Thin

e Membrane 285URNIEEIIUBLITEUNULAL LU UA U ARIRIN A UKL

o Thick & Thin WANIIURUULHUNUINTOUN LLN'uU’Nﬁ@Lﬁ&lqmﬂﬁagﬂmwmmi

[ I a =) A ¥ CY Y 1 PN a
212 LLN‘H‘VIU’]‘\]%?‘W@]N’ﬁGEJ’eNﬂ’]iLﬂﬂgﬂﬂiﬁﬁﬂﬂuiﬁm@u@?ﬁl AnlAuLN UL 1/10

VDNYUIR

Tuseg1eilisniinunaunss S1 way S2 fudununasluiasinisenadanidu Shell-

Thin %58 Membrane fAls duaanidu Shell-Thin 9zAAAANIUANITANYDINULIYIBAIUSU

wwtin shbAksslumuanas dmsuinuilegendeddivsduiassuinninussynliundnld

AU Membrane

AANT9ULAUDIADIANTVD LAY

wiazlauIzduNUaIADIASIaNIENABwNY 1, 2 kae 3 tasunu 1 uag 2 agagluszuiured

LAY BAEWAY 3 F9RINAUSEUIULNY

X
°

FEUIULNU 3-2 ‘US@E\J:IULLU’J@Q VYUNULNU +Z

wnu 2 9zl +Z wonidea1nin ukuey by

WUISIULNY U 2 9elunng +Y

w1 azagluwuisiu Tussuu X-Y

Tunselvoanudeszurvegluwulsiu wnu 2 ¥ludia

+Y, unu 1 zegludia X wazwnu 3 luiia Z dslugy

> a¥1aiiu S110uvlin Membrane wwn 0.12 w. dslugy

3 shell Section Data

Section Name |S1

Section Notes

Type
() shell - Thin

() Shell - Thick
() Plate - Thin
() Plate Thick

() shell - Layered/Nonlinear

Modify/Show...

Thickness

Membrane

Bending

Material

Material Name +

Material Angle

Time Dependent Properties

Display Color

Fc240

012 |

[0.12 |
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> Wena OK nauanluminging Area Sections ailsnen1s S1 gnasietuan iadndu Add

Copy of Section ievig1 fetoidu S2 udnvdsuanuvundu 0.1 m

E Area Sections X
Sections Select Section Type To Add
Nane Shell i
Click to:

| Add New Section... |

=l

| Add Copy of Section... |

|

Modify/Show Section...

Delete Section

OK

Cancel

E A151ANU Draw Slab

L4 1 a 1 A & ¥
> lunthsing X-Y Plane adndu L= ¥ quldssun Xy @ 2 = 03

> adndu pANWAU General Options La®on View Type > Standard waz General >

Fill Objects titeluansity wazadniden Apply to ALl Windows

a 1 ) 1 1 < A Y v 1% a 1 a P
> ﬂaﬂ‘qu L JUNITIALALDEN9TIALEY LEannAR ST WdnanludeInsaliadn

@ L/_?J L?

i S1 sslugy

(& —
B s s
(& —

Properties of Object n

Section St %

>

@
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> Aany I@‘ Tulau Object Options Ldenliflans Areas > Sections uag Local Axes

Areas

()

\\

[ ] Labels

£ 1 Sections

51

51

WA +Z

s2

s2

> AANLATEIVUNY "’

LAANY ST Hhay S2

51

S1

Tuniieing 3-D View agilanwauzdslugy (Extrude View)

Local Axes
[ ] Notin View

Jiugnasaunsfouny 1 Flumawnu +X gnasdiden

Aounu 2 Alumeunu +Y uazgnasdinfewnu 3 Flunng

UlPTTUIU XY @ Z = 3.3

> dwdu 52 Tean [ andinsevaulantugy

>y File > Save wiena Ctrl+S Wetuiindoya
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152100 ula Draw Stair

Tulpszyinstunilaazanaziduroanuninaiuliserinadunse 2-3 way B-C lngasiivnu

WNNANANMUEITUNTEAU +1.80 m

+3.30 m I
- om -
|<—>
+1.80m _ 3m
1.5m
+0.30m | v
L] |

le |
I~ d

4m

G donnisuannanaesnvaeliiesndniu uaz Fill Objects

> dauy Define > Coordinate Systems/Grids 38Afinvlui I 1dens18n15 Edit

Grid Data... kenpanuy Modify/Show System

> AUy Add 1ieLNNLYBIRNSN Z Grid Data, ld¥eyaidunia Z1.5 fisgauninuas

+1.80 m AANYRIBUUAIAENUL Reorder Ordinates LiadnLgatayanuiue

Z Grid Data
| Grid ID Ordinate (m) Line Type Visible Bubble Loc
Z1 0.3 Primary Yes End Add
1.8 Primary Yes End
£2 3.3 Primary Yes End Delete

Wiaran OK aunduundantiiaslumaaziiulu

PUIANG 3-D View IIEUNIAMNNTUTENINTU

> AANNUIN1Y X-Y Plane watua sutdu

YUV Y-Z Madunse C

> AGMEBINATUTUA1ITENINNgA C2-C3 N

Ctr+R 13 ® a""um% Edit > Replicate 14

¥y dz=15m
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T1.5m

HY

> Wasuyuueadu XY Plane @ Z = 1.8 udmdnidenaiuyiuin

E Extrude Lines to Areas

Linear Radial Advanced

>

Property For Added Objects

+ |s1

Increment Data

dx

dy

Number

]
o]
@

[ ] Delete Source Objects

Ok

Cancel

> AANLEBNANUTIUNNDNASY NA Ctrl+R A9NgUNSEey dx = -2 m

Waluinueanduassdiuwingu

[ 4]

/::f' > AdndenAUNgnyitgl duuy Edit > Edit Lines > Divide Frames

T

ﬁ > dauy Edit > Extrude > Extrude Lines to Areas mMwuaesalugy

— @ |

‘A
ol

E1 Divide Selected Frames X
Divide Options for Selected Straight Frame Objects
(® Divide into Specified Number of Frames
Number of Frames :
Last/First Length Ratio [1
(O Break at Intersections with Selected Joints, Straight Frames, Area Edges and Solid Edges
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> LA9NAIUNBUAIY @9 Extrude Lines to Areas a85eey dx = -2, dz = -1.5 WagLlasn

Delete Source Object wieliauanu

Linear Radial Advanced

Property For Added Objects

|s1 .

Increment Data

-
o
N
uoer

Delete Source Objec

| OK | ‘ Cancel

> LFenNAUMaUUL @9 Extrude Lines to Areas @ag5vey dx = -2, dz = 1.5

> Tumideing 3-D View aziiutiuladislugy

E >y File > Save wena Ctrl+S Yuiindaya
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Tunaa1A1slAsaian

% 1 dy < 1% 1% < a 3 14 J . <
fegnetlazilunisasislunalaseasnanan IG’I‘EJ?JENF’]EJ'W’]’WI@LM b1 AU WaE bracing WU

Y 3 v
nihdamdngunssudsuansdusy

Wunas 3D Frame

-
BI'(\ > Sudulusunsy SAP2000 wagumheduniae Kef, m, C

waAdnUy 3D Frames

> Suduluealug Tnena Ctrl+N @eonisudulunaainldniie

Kip. in, F

lb,in, F
b, ft. F
Kip.in. F
Kip. ft. F
KN, mm, C
KM, m, C

M, m, C
Tonf, mm, C
Tonf.m, C
KN, cm, C
Kgf.cm, C
M, cm, C
Tonf. cm, C

Kgf. mm, C
0
M, mm, C B

3 New Model

New Model Initialization

@ Initialize Model from an Existing Fi@

() Initialize Model from Default Settings

Default Units Kgf, m, C

Default Materials United States

Save Options as Default

Select Template
Blank Grid Only Beam

3D Frames Wall Flat Slab

2D Trusses

Shells
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> Aenlndanndieg1afinalfe EX2 House2F.sdb titalidudunuy

> luntising 3D Frames glmdenvilnlase uazdoyasiesalugy

3 3D Frames X
3D Frame Type Open Frame Building Dimensions
SRR L e Number of Stories Story Height
Number of Bays, X Bay Width, X
Number of Bays, Y Bay Width, Y

[] Use Custom Grid Spacing and Locate

Section Properties

Beams B20X40 i

Columns | c20x20 v+

Restraints Cancel

\iana OK Tunavggnasetusalusy

3-D View *X | [ XYPlane@Z=6 | - X

|J;| B [C] |

o
—
e |

(o F—

H > nn Ctrl+S iileduiindoya fadelnlddn EX3 Steel Frame

> aeendnyy i3 NU919Tan ANV UL 92518015915 1LAeAUAL WA 1EY

378713 AD Fc240, Fy2500 tag SDA0
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I ANNUANLIA AN T Define Frame Sections

> Wasunihedu Kefmm wdardnyy I UUYau1s nieing Frame Properties ag

wWaRI UL tngasintndnvadlndnuineasel
> panUy Add New Property taanwiianiingn Steel waudenviindn | / Wide Flange

> ldvayavawmiigin W300Xx94 lagldrvuinsnaamnudesiiinuadslugy

E Impaort Frame Section Property X

Select Property Type
Frame Section Property Type | Steel ~ |

Click to Import a Steel Section

IE [ T L

|/ Wide Flange Channel Tee Angle

S |/Wide Flange Section

Saection Name W300X94 Display Color |

Section Notes Modify/Show Notes...

Dimensions Section

Outside height (13 ) 00
i
300 J——L

Top flange width (12 )

I

Top flange thickness (tf)

3
Web thickness (tw) T
Bottom flange width { 12b ) 300
Bottom flange thickness ( tib )
Fillet Radius Properties

{ Section Properties. ,@
Material Property Modifiers Time Dependent Properties...
+ Fy2400 R4 Set Modifiers...
OK Cancel

> naUy Section Properties... liegAnaudRnulUsunsuAmnteyanldiily
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E Property Data bt

Section Name W300x94
Properties
Cross-section (axial) area T700. Section modulus about 3 axis e
Moment of Inertia about 3 axis 1.993E+08 Section modulus about 2 axis 450150.
Moment of Inertia about 2 axis 67522500, Plastic modulus about 3 axis LR
Product of Inertia about 2-3 0 Plastic modulus about 2 axis e
Shear area in 2 direction Sl Radius of Gyration about 3 axis Sl
Shear area in 3 direction LS Radius of Gyration about 2 axis eoh
Torsional constant WA Shear Center Eccentricity (x3) L

> iloAdn OK 3UNaUNNTINUI61e Frame Properties 93d518n151uIsin W300X94 Lang

Fugn salugy

[} Frame Properties X

Properties Click to:

Find this property: R T TR
|B20X40 |

B20%40 | Add New Property...

([ W300X94 )
Add Copy of Property...

Modify/Show Property...

Delete Property

OK Cancel

Tunseenwuulaglilusunsudanutdamanlaednlulifisanin Auto Select azfaasny
FenswiandwIun Feneldazmniivzunlddoyaiiazvings faudinazaiunsansdoya
sala ra o«
nlnandegianny
A dndeyanindnainateuenlagdliiaennaiuu Property Files (*xm),
(*.pro) wag FWP Sections File (*.ssc) Imea@inyu Import New Property... afntaanuindia
aeen1s uandsnlidanddaneglulnanes vedlusunsy SAP2000 Teazillvilienniy

UNIFIUVRIUTEMARUINNNY weiliiTusemalne vsediu
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wielvaunsaldnidalnelalagazain fildeuidadnasiinisimididalneniy

[

1nsg1u wen. Baudulid Property Files (*.pro) Tngagilluddsil

TH_WF.PRO

NdRwENFLese Wide Flange

| #ide Flange
E TH_CHNL.PRO wnthdimundngusneun
TH_C.PRO wmthdinuiingusiag
Channel
T TH_WT.PRO
@ v a
wFRmaNFUT
Tee
H:. TH_ANGLE.PRO
NUNFARMANAIN
Angle
JL TH_2ANGLE.PRO
wARWENRING
Double Angle

][ TH_2CHNL.PRO

WNARWENT 9

Double Channel

O TH_PIPE.PRO wiifinvianasl
TH_ROUNDBAR.PRO wiifimianidunau
Fipe
TH_SQRT.PRO wiidianaesdimasudnsa
TH_RECT.PRO wnthéinnaesdvaeyriugi
Tuke
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> lndmideaunnglulnameasyadluswnsy SAP2000

% = | SAP2000 22 — O X
Home Share Wiew o
« v 1 « Program Files » Computers and Structures »> SAP2000 22 v ) | Search SAP2000 22 re
MName h Date modified Type Size “
#F Quick access — -
| | TH_2ANGLE.PRO 8/12/2556 14:30 PRO File 4 KB
@ OneDrive [ ] TH_2CHNLPRO 7/12/2556 11:08 PRO File 3KB
& This PC @ TH_ANGLE.PRO 8/12/2556 14:27 PRO File 4 KB
| | TH.CPRO 8/12/2556 21:54 PRO File 2 KB
¥ Network [ ] TH_CHNLPRO 9/3/2556 15:40 PRO File 3KB
Ij TH_PIPE.PRO 7/3/2556 7:32 PRO File 4 KB
Ij TH_RECT.PRO 9/3/2556 11:27 PRO File 6 KB
Ij TH_ROUNDBAR.PRO 8/12/2556 16:29 PRO File 2 KB
|j TH_SQRT.PRO 8/3/2556 21:44 PRO File 5 KB
[ ] TH_.WF.PRO 24/12/2557 18.08 PRO File 8 KB
[ ] TH.WTPRO 10/12/2556 10:41 PRO File 5 KB w
175 items 11 items selected 38.7 KB =

1

> adnlepsuiive import ntdn WF a1nlwd TH_WF.PRO denihdwihdadalugy

B Section Property File X
1 « Computers and Structures > SAP2000 22 v O | Search SAP2000 22 e
Organize ~ New folder =~ O @
= This PC “~ Name Date modified Type Size ~
§ 3D Objects [] TH_ANGLEPRO 8/12/2556 14:27 PRO File 4KB
Ij TH_CPRO 8/12/2556 21.54 PRO File 2 KB
[ Desktop
- a f2 . p F 2
) Documents |4 TH_CHNL.PRO 9/3/2556 15:40 RO File 3KB
| | TH_PIPEPRO 7/3/2556 7:32 PRO File 4 KB
¥ Downloads -
Jﬁ | | TH_RECT.PRO 9/3/2556 11:.27 PRO File 6 KB
M i -
e (] TH_ROUNDBARPRO 8/12/2556 16:29 PRO File 2KB
B Pictures [] TH_SQRTPRO 8/3/2556 21:44 PRO File 5KB
B videos [ ] TH_WFPRO 24/12/2557 18:08 PRO File 8 KB
= Local Disk (C) W Ij TH_WT.PRO 10/12/2556 10:41 PRO File 5KB W
File name: | TH_WF.PRO ~ ‘ Property Files (*.pro) ~
| Open & Cancel

Tnldniien * pro 1lulndguwuuiifldiumuiuuds SAP2000 o3ty 24 Geasldle
ag witinsudadeulmudeululdluandisin *xml Wnglnd *.pro szAsgannisldnuadly
nesdunealy egrslsAnulu SAP2000 V24 deldannsadseenutindadulnd * xml 1s us

d\lyu 4

anunsald indninfdnfias1awazdananainluswnsy ETABS 19 @deudelaanasianisna

e

wihdalveaumasgiu wen. Fudulwd Property Files (*xml) Tngazdlnadsil
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TH_WF.XML
WindRwaNFLese Wide Flange
| #ide Flange
E TH_CHXML wihdnindngusnen

Channel

O TH_PIPEXML winsinvianas

Fipe
TH_SQRT.XML wihdanaesdimdendnia
TH_RECT.XML wihdnndesdivaeuiugi

Tube

> ihlwduthdaunnslulnawmesueslusunsy SAP2000 > Property Libraries > Sections

File Home Share View v 0

~ v 1 « SAP2000 24 > Property Libraries > Sections v () O Search Sections

Name h Date modified Type Size ~

E' Korean 14/2/2566 13:03 XML File 294 KB

HJ MNordic 14/2/2566 13:03 XML File 2617 KB

HJ Russian 14/2/2566 13:03 XML File 1,243 KB

HJ Russian2020_en 14/2/2566 13:03 XML File 2,696 KB

H' Russian2020_ru 14/2/2566 13:03 XML File 2,725 KB

H' Sllaists 14/2/2566 13:03 XML File 1,070 KB

H' TATA Steel 14/2/2566 13:03 XML File 65 KB

H TH_CH 24/3/2557 6:43 XML File 12 KB

H TH_PIPE 25/3/2557 6:48 XML File 9 KB

E' TH_RECT 24/3/2557 20:00 XML File 24 KB

E' TH_SQ 24/3/2557 19:34 XML File 19 KB

E' TH_WF 23/3/2557 21:30 XML File 41 KB v

40items 5 items selected 102 KB =
I > ﬁ'\‘iLmé Define > Section Properties > Frame Sections ﬂ’aﬂ‘l!:u Import New Property

> AdnYuviingn |/ Wide Flange wdanlnd TH_WF.xml
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S Section Property File

Organize * New folder

> 3 Quick access

> @ OneDrive - Personal

> @ OneDrive - Suranaree Ut
> = This PC

> W Network

File name: ‘TH_WF

T « SAPZ2000 24 > Property Libraries » Sections v (@] 2 Search Sections
=y @ @
Mame Date modified Type ~
Ll Russian 1472/ £5bb 13U3 AML HllE
H' Russian2020_en 14/2/2566 13:03 XML File
H’ Russian2020_ru 14/2/2566 13:03 XML File
H SllJoists 14/2/2566 13:03 XML File
H' TATA Steel 14/2/2566 13:03 XML File
H’ TH_CH 24/3/2557 643 XML File
H' TH_PIPE 25/3/2557 6:48 XML File
H' TH_RECT 24/3/2557 20:00 XML File
H’ TH_SQ 24/3/2557 19:34 XML File
H’ TH_WF 23/3/2557 21:30 XML File W
>
~ ‘ ‘Property Files (*xml) w |
| Open |V| ‘ Cancel ‘

> adndu Open wenuihdnavidilaun (nadu Ctrl iieadnidenviaientiicn)

W200X200X49.9

W300X300X94 Warauniinga W300X94 ieaangriy

W350X350X106

B c\program files\computers and structures\sap2000 ...

X

Section Type | IWide F

Select Sections to Import

Material

W100x50x9.30
W100x100x17.2
W125x60x13.2
W125x125x23 .8
W150x75x14
W150x100x21 1
W150x150x31.5
W175x90x18.1
W1T75x125x23 3
WATEx175x40.2
W200x100x15.2
W200x100x21.3
W200x150x30.6
W250x175x44 1
W250x250x64 .4

o]

B Frame Properties

Properties

Find this property:

|W200x200x49.9

B20X40
(20

W200x200x49.9
W300x300x94
W350x350x106

Click to:

Import New Property...

Add MNew Property...

Add Copy of Property...

Modify/Show Property...

Delete Property

OK

| Cancel
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AAUARENGAR Assign Frame Sections

> panuauazaulunieing 3D auwiuiigniuaduningn C20X20 uag B20X40

R

] object Model - Line Information X

Location Assignments |oads Design

Identification
Label 6 Design Procedure ?Concrete Frame e
4
Section Property C20X20 ~
Property Modifiers None | -
Material Overwrite None B~
Releases None Kgf, m. C )
Partial Fixity Springs None 4
Local Axes Default
Insertion Point Default Reset Al
End Length Offsets None
Min. Number Stations 3
Station at Elm Intersect Yes
Station at Conc Loads Yes
P-Delta Force None
TIC Limits MNone
Nonlinear Hinges None Update Display |
Line Springs None —
= Modify Display
- Line Mass ‘None -
o Automatic Mesh [ oK
c\ }."' MeshOpton ~ |Atintermediate Joints _
s Material Temp |Defaul v ey
Double click white background cell to edit fiem.

Tunisiasuaunduntndaman W300X300X94 1571321800 (select) L@aviavuanay

NUUIINMUA (assign) Wlauautiniudaanis danisiaeningidduiuninenaldends

9

Frelunmsdentumy Select Jslunsdiilisdesnadeniandaduesdernsiuwuafa

> ﬁ"umgj Select > Select » Select Lines Parallel To » Click Straight Line Object wa1

Aanfanauntls lynAudsuuiumauiasgnidenvun

Y
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Ii'

LBaNUTNARN W350X350X106

B20X40

C20X20

None
W200x200x49.9
W300x300x94

[ Assign Frame Sections

X

| W350x350%106

Define Sections... ‘

‘ Close ‘ | Apply ‘

L2

> day Assign > Frame » Frame Sections

vsonA Ctrl+J Lilaidaniandnase @y Assign > Assign to Group 1138

| yunausauuu visena Ctrl+Shift+G

> Tumieing Assign to Group AdNUY Define Groups tivesangulua

> Tumiei1e Define Group Names adnUu Add New Group

>

[ Assign to Groups

X

Options
O Add to Group
(® Replace Group

E Define Group Names

Groups

ALL

Click to:

| Add New Group... ﬁ

Modify/Show Group...

OK Cancel

O Delete from Group

|' Define Groups...

‘ QK ‘ ‘ Close ‘

3

Apply

'
IS U

@?ﬂﬁn 271 All

Columns Tunt1619 Group Definition NUWaAAITUNT LABLIIEINITOLEDN

deiarldnunguld Wwdensens Selection ieldlunsidenidungs
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B Group Definition X

Group Name All Columns

Group Uses
Selection StatichL Structure Stage
Section Cut Definition Bridge Response Qutput
Steel Frame Design Group [] Auto Seismic Force Output
Concrete Frame Design Group [] Auto Wind Force Qutput
Aluminum Design Group
Cold Formed Design Group Mass and Weight Output

Check/Uncheck All

Display Color ’_

> WeomdnUu OK Tunts1e Assign to Groups 3vdTengu All Columns 7itsAaliuans

W Antuadniiensenis Al Columns nadi Apply eaina OK

F Assign to Groups ¢

All Columns

I
[

> luasadelufifeanisidenian Taduuy Select > Select » Groups #3ena Ctrl+G 1den

nauffeINIsAa All Columns waadnydy Select

F Select by Groups X

Filter
Clear Filter

Groups

ALL
IAII Columns Il

1
Selectﬁ‘ Deselect ‘ ‘ Close ‘
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> FonAunvundeazegluszuiusiu X-Y Inegduuy Select > Select » Select Lines

Parallel To » Coordinate Axes or Plane 1&an X-Y Plane

$§ Select Lines Parallel to Coordinate Axes or Plane

Select Lines That Are Select Axes and Planes
(® Parallel to Specified Items Coord System GLOBAL v
(O NOT Parallel to Specified ltems [ X Axis
[ 1Y Axis

Compare Line Orientation To

(® Coordinate Axes and Planes []Z Axis

O Line Objects XY Plane

[ ] ¥Z Plane

O Area Objects
[1YZ Plane
Tolerance Angle

(® Default (0.057 deg)
O User Angle deg

‘ Reset Form to Default Values |

| Select;;% ‘Deselect| ‘ Close ‘

> AanUu Select WanueIe Close MUVIVLAIEQNLGaNATIUIY

S
,,,,,
......
-

o
r'l 5
! I’
Fi
L

| .

e

{
,"'f

7s| P> nn CrlShift+G adnYu Define Groups > Add New Group @519ngu All Beams a7

nAds Apply
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S Group Definition

Group Name

S Define Group Names

Group Uses
Selection StatichL
Groups Click to:
Section Cut Definition Bridge R | AddNewGroup.. |
All Columns | Modify/Show Group... |
Steel Frame Design Group [] Auto Sei
Concrete Frame Design Group [ Auto Wir Modify Multiple Groups
Aluminum Design Group
Cold Formed Design Group Mass an | Delete Group |
Check/Uncheck Al | . ok | | cancel |

Display Color [

o]

k|

| cancel

> nm Ctrl+G Ladaﬂﬂq'umu All Beams LLé”JﬁLQLuyJ Assign > Frame » Frame Sections
vualidundsn W300X300X94

GBI

@onliuans Extrude View, Color by Sections wazidan Apply to All

Windows wagday Options > Graphic Mode > Direct X Tilansluinauiuyaig

[

=5
t————————

Y o < I a Y @ =t
DIAILNFILLAUIMNANINAUY 2 ﬁuawmmmm%ﬂﬂmumu +X

> él’qtmé Options > Graphic Mode > Classical Plus Tuansns dnLuuLAy

> aandu

Windows

L\@®n General Options > View Type > Standard wag Apply to All
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> donliilkans Frames > Local Axes LLﬁaﬂaﬂﬁu Apply

S Display Options

Object Options | General Options
Joints Cables Solids
[] Labels Labels Labels
Restraints Sections Sections
Springs Mot in View Local Axes
[] Local Axes Tendons Not in View
Invisible Labels Links
[ Not in View Sections Labels
Frames Local Axes Sections
[] Labels Not in View Local Axes
[ ] Sections Areas Not in View
Releases Labels
Sections
[ ] Not in View Local Axes
Mot in View

WNUBIARIANTIENUARILALgNAT JuAd = W 1, Al87 = wnu 2 uay @ = unu 3

> Uan1suand Frame Local Axes tdan Apply to All Windows waanata OK

A1SLUAYUNANILALLRNZH Change Local Axes
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> aunsafeuiianisemindaldlaedenial na Ctrl+G Honngu All Columns na

Uy Select WaInume Close Livaldanianyiaviun

T
Z |
4

s

> &uuy Assign > Frame » Local Axes ldayumyufieniuduuniing 90 aeen

Options

[ Assign Frame Local Axes

X

@ Specify Standard Local Axes)

(O Specify Advanced Local Axes

(O Reset Local Axes to Default

Angle from Default Crientation

B Jaeg

Default Direction

Angle
Advanced
Maodify/Show Advanced Parameters...
| 0K ‘ | Close ‘ ‘ Apply ‘
3 Y 2
A I'y
X "\900 ccw
2 3= A __

7

Rotate 90° CCW
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> damy Assign > Clear Display of Assigns tiaUanTsuandunuanei

> isaunsagiiemaiidaiandaiaudulag adnidenvtieig 3-D View na Ctrl + J

F3

ERRIIR

WDLADNLEIDNASY

> dusy View > Show Selection Only #3ana Ctrl+Shift+) iileliuanaanizian

> AanUy

AANLOU General Options AaNLdaN View Type > Extrude

> duuy View > Set 3D View aanUsl xy tivelikanwuuesszuiy X-Y

(B B C (0
\; y
(=)

- Tw- ——

et

]

/

A\

N\

> adndu

3-d

2IATAAUAN uazAFNUM

NAUNYUNDIEUTAGY WAIFUuY View > Show All Tilaninnesd

ALY View Type ndunPuwuu Standard
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N13UANEN3IvaIYNRD

Assign Frame Release

> aRIAANYINTANULNUIINLIGALDU W300X300X94 s18n15anaunlutead Release

way Partial Fixity 9210 None wanaingasiefiuarsauduiuusioiiios

5 object Model - Line Information

Location Assignments |oads Design

ldentification

Label 38

Design Procedure | Steel Frame

Section Property

W300x300x94

Property Modifiers

None

Material Overwrite

None

Insertion Point

Default

Releases None Kgf, m, C
Partial Fixity Springs None
Local Axes Default

Reset All

L

yasiaseritemukaziantulasasasdnkuugavyu (Simple Connection) wag

wuulanuus (Moment Connection) Tuginegneil augidnsideanishimuluiianig X

Tfyasaiuuanyu wazaluiiane Y ldgadeuwuuluud dwandugy

I -[- -I- -
A 4 \ 4 A 4 \ 4
Moment connection

/ Simpl ti X

imple connection | A A
I -I- -I- T
\ 4 4 4 4
A A A A
I -I- -I- T

> LADNATUN INUATUT ANIY X Iagd sy Select > Select » Select Lines Parallel

To » Click Straight Line Object w&apanfirnudiemis X

> na Ctrl+Shift+G aanyu Define Groups... AdnYYN Add New Group (f?ﬁaﬂa:m"] All

Beams X L@ans18n15 kanadnyu OK
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> na Ctri+G Lﬁaﬂﬂq'u All Beams X ﬁjﬂmyj Assign > Frame P Releases/Partial Fixity

1M1 Assign Frame Releases Miansdunnagliisnuuniniiineinisvanuaosd

Uaneau wisldansfiaUssdmiugaseuuunauda (Semirigid Joint)

F Assign Frame Releases and Partial Fixity X
Frame Releases
Release Frame Partial Fixity Springs
Start  End Start End

Axial Load A

Shear Force 2 (Major) ]

Shear Force 3 (Minor) ] ]

Torsion ] O—I(gf—m/rad

Moment 22 (Minor) 0 kgf-m/rad 0 kgf-m/rad
Moment 33 (Major) 0 kgf-m/rad 0 kgf-m/rad

‘ Clear All Releases in Form ‘
‘ oK ‘ ‘ Close ‘ ‘ Apply ‘
2 Moment 33 (Major) ﬁ@I@JLNUC‘?ﬁﬂ?@ULLﬂU 3 G(J@Qaﬂﬁ@']ﬂqi LﬂULLﬂuﬁﬁﬂ
[ — Fesuiminluwwnieanusddiues

[ S—
2

e Torsion . " ¢ o . @
'\ 3 Moment 22 (Minor) ABluUUARATOULNY 2 ¥8989ABIANT LUUWNUTDY

FISULTIULNTIVINUSIAUNTBUSIH AU

Torsion ARMILLUATATAULAY 1 99999ADIANS FzUanUanstieslansLien

4' a A = = A o o o | | =~
LW@VﬁﬂLaﬂﬂﬂqﬁLaHLﬁaﬂiﬂ’]WLN@ﬁ‘Uu’]‘Vi‘UﬂlﬁJaﬂJﬂa L%UIUﬂimﬁﬂ@\‘iﬂ']usUa‘U

v

dlona OK Tunthsae X-Y Plane azuanadudgydnvalypmyuivatsnu
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_[ Frame Releases | > X

i

F object Model - Line Information X
Location Assignments |opads Design
ldentification
Label 25 Design Procedure | Steel Frame ~
Section Property W300x300x94 ~
Property Modifiers None
Material Overwrite MNone
Releases End-l T, M2, M3
Releases End-J M2, M3
Partial Fixity Springs None i
Local Axes Default ResetAll

Tun1s1ae1u nieenlidenutenaziini1adan Moment Releases Tsitaanidu

WUUABLD4 (Continuous) MsawuugAnyU (Pinned) &aagyinlaaeninni

N19219AUEDY Draw Secondary Beam

H9ATUYDUIINOULWAAEY BN UUIN 6 M x 6 m AUYATUIINBINITIINAUEDY 1 Falu

LWIRIRITININA1YNTYRY
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> pdnyy LAenntfnAIL W300X300X94 1don Moment Releases Luu Pinned

LAIRNTBUARUTIIMUALUTEUIU X-Y Plane @ Z

=3

Properties of Object n
Section W300x300x04
Moment Releases Pinned

Local Axis Rotation 0.

Spacing MNo. of Beams

No. of Beams 1

Approx. Orientati__. Parallel to Y or R
First Space 0

Last Space 0 |

mudagazgnauluynvesvesanunslugy

» % 9

(TB)

(o)—
'l

(o—

(——

> nA Esc 99n9NMILAIG WAIAANYINATUEDURINT %Lﬁuiwﬁwm%’agaﬁa

A [ object Model - Line Information

Location Assignments Loads Design

Steel Frame ~

L/o,_)\ |dentification
\—/ Label 60 Design Procedure
; Section Property W300x300x94

Property Modifiers None
Material Overwrite Mone
Releases End-l T, M2, M3
Releases End-J M2, M3

@ Partial Fixity Springs None
Local Axes Default
Insertion Point Default
End Length Offsets None

Reset All
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Releases End-I T, M2, M3
Releases End-J M2, M3

WuLRE U AL AS R AUANINDUNTIN T

Wan1suwans Frames > Releases

°_ 9 ¢

> adndy

8

®7 ‘

> Uansuand Releases wapaniy * YuUMIFUIU X-Y Plane @ Z = 6 LilonA1u

PRI IARFIT Y

N1931ALLAILEUS Draw Braces

WesnnisanUassuaeauluiienie X Jugevyu dsiudsdosldunauus (Bracing) e

FulAialilaseTian g s N WLAEAUNIULTIAI UL

-2 4

Xz

> Aany Wadeuyuwes wdnanly ulAseuIu Plane X-Z @ Y = -6

YULEUNIA 1

gl

a 1 | | & Y a Y | A v
4 ﬂaﬂﬂ}l X' LDAUUINR YUAVDILLNILLUS LLmmnsaummawmmmﬂm

(A B ‘D
[Feresrsessssess = =
i i Properties of Object n
I I Section W200x200x49.9
1 1 Moment Releases Pinned
: i Local Axis Rotation 0.
2 ! i Center Eccen. Inverted v
I I Left Eccen. 0.
T I I Right Eccen. 0
N
AT 1
A /N Dhcmmmmmmmmmn - ?
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-2 4

GIE ulATEUIU Plane X-Z @ Y = 6 VWLAUNTA 3 wdI10kN9Lulag

aq a
5N

> Aam Ctrl+S ﬁuﬁn%@galﬂﬁ EX3 Steel Frame.sdb

152101 A9A1LATION Draw Roof Truss

auyAdnsdesnisneandianlassdniisduvulasaniniy Ineasinduudnniaundy

Naauazlasaindieunneuaslugy

» Tulanaa EX3 Steel Frame il & File > Save As #a@elyiaiin EX3 Roof Truss
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Z=+115

A
1.0
Y
A
Z=4+975 15
0.75
y Z=+9.0
‘4 L L
1.0 6.0
3.0
: L Z=+6.0
Y =-6.0 Y=0.0

> uAludunsalagaanvluiunNslunteaanduna w@ean Edit Grid Data...

> Tlumieine Coordinate/Grid Systems AanUa Modify/Show System...

Right m [ coordinate/Grid Systems x

click “[§™ Edit Grid Data. R

Edit Reference Lines.. o Systems Click to:

Create Reference Lines on Plan AGd New System._
Plan Fine Grid Spacing...

Plan Nudge Value... Add Copy of System...
Lock OnScreen Grid System Edit / | Modity/Show System. 1

Show Selection Only ;x
Invert View Selection Delete System

Remove Selection from View i
) ) [ ] Convert to General Grid
Restore Previous Selection

() showaAl Cancel

N4

/

> lun157 Z Grid Data Wslkdun3a Z #sediu 9 uag 11.5 was Aslugy

Z Grid Data
Grid 1D Ordinate (m) Line Type Yisible Bubble Loc
h 0 Primary Yes End Add
Z2 3 Primary Yes End
Z3 B Prirnary Yes End Delete
4 g Primary Yes End
5 11.5 Primary Yes End

> dlona OK wadsuyuuesdu Y-Z Plane @ X = -9 vudunsn A aslidun3aiadudn

suuuvadlasaasalugy
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O

Pipe %

| Y-ZPlane@X=-9 | - X
(4 (2) (3)
Al
i N Vi
> ANy L gon Import New

Property

Aanduvign Pipe lngideanlud TH_PIPE iflntihdavienayeg

> Aentudmiinde PIPE2-1/2(65)X3.2 way PIPE3(80)X3.2 (na Ctrl AndLitetdenyane

PLAR)

B c\program files\computers and structures\sap2000.. X

Section Type Pipe

Material + | Fy2400 v

Select Sections to Import

PIPE1-1/2(40)X2.3 ~
PIPE1-1/2(40)X3.2

PIPE1-1/4(32)%2.3

PIPE1(25)X2 3

PIPE1/2{15)X2.0

PIPE2-1/2(65)%4.0
PIPE2(50)X3.2
PIPE2(50)X4.0
PIPE3-1/2(90)X3.2

PIPES-‘HZESU 54.0

PIPE3(80)X4.0
PIPE3/4(20)%2.3

[

Tube

> adnUy Import New Property

panUuiidnien Tube
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> anilveanuisuliintdatiasannlusensulumlulvdvienausdiu

SAP2000

There are no Box/Tube Sections
in file ch\program files\computers and structures\sap2000 24\property
libraries\sections\th_pipe.xml!

> Wenauunifig Box/Tube Section adnUy Open File Litaidenutisin il

S Box/Tube Section

Section Name | v Display Color |

Section Notes Modify/Show MNotes

Extract Data from Section Property File

| Open F”e":E% ‘c:‘uprogram files\computers and structures'sap2000 24\property Import...

> Fenlwaidilvd TH_SQ udndenwtiisn HSS200X200X8.0 axlasensadlugy

E Frame Properties ped

Properties Click to:

Find this property: |
|HS$200X200%8.0 |

Import New Property... |

| Add New Property... |

2 | Add Copy of Property... |

W200x200x49.9
W300x300x94
W350x350x106

| Modify/Show Property. . |

| Delete Property |

oK | | Cancel |

> pany Hanuifn HSS200X200X8.0 ARNIIALEUNEE

> pany L) Wnlvaadening wandnidengauaeuuiiandslugy
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gu
A A

T T

Properties of Object n
. Line Object Type Straight Frame
s’ Section HSS200X200X8.0
Moment Releases Continuous

4
\ Local Axis Rotation 0.
XY Plane Offset ... Q.

> uay Edit > Extrude > Extrude Points to Frames i@enwiida PIPE3(80)X3.2 ldszey

dy = -1 m uandnidonUanaldutiu §99nAssesyey dz = 0.75

E Extrude Points to Lines X [ Extrude Points to Lines X

Linear Radial Advanced Linear Radial Advanced

Property For Added Objects Property For Added Objects
+ |PIPE3(80)X3.2 ~| + |PIPE3(80)X322 3
Increment Data Increment Data
@ &
ay ay N
@ 0 075
Number Number

> Aandy N\ onvihda PIPE3(80)X3.2 1naduviuigeenslusy

Properties of Object n
Line Object Type Straight Frame
Section PIPE3(80)x3.2
= Moment Releases Continuous
Local Axis Rotation 0.
XY Plane Offset ... 0.
Drawing Control ... | MNone <space bar=
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Wi

> pandoniduduiudes dauy Edit > Edit Lines » Divide Frames idanuuadu 7 49

3 Divide Selected Frames
Divide Options for Selected Straight Frame Objects
® Divide into Specified Number of Frames

Number of Frames

Last/First Length Ratio

> Aanyy

| Joints

¢

Liidentad Joints > Invisible LitalUaNsuanIgnsiaUaeashaInI3

[] Labels
Restraints
Springs
[] Local Axes

[ ] Invisible

] Not in View

> fnsouldenuidiundluzutnauu na Ctr+R Lieygasn dz = -1 aglel

> Adnyu

Aonudin PIPE2-1/2(65)X3.2 WUU Pinned Madiuyioudnfuasnies

Properties of Object n
Line Object Type Straight Frame
Section PIPE2-1/2(B5)X3.2
Moment Releases Pinned

Local Axis Rotation 0.

XY Plane Offset __. 0.

Drawing Control .

Mone =<space bar>

> FaufdinfgasealasainuuUdunIa A-2 agle

a

> ANSaULARNE@ILALIASIONENIUVIDUAIUULEUNSA A-2

0 Y = 0 Fusraglddunsezanian
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’

> duuy Edit > Replicate n3ana Ctrl+R Wdenuuy Mirror /uszuivvuiuwny X uwag

AAUANNR Y = 0

[ Replicate *

Linear Radial I Mirror I

Mirror About Plane

O Paralleltoz (@ Parallelto X O ParaleltoY (O 3D Plane

Intersection of Plane with YZ Plane

v o |
R

y2 [0 II =

lassdnaggnyigkuunsyaninfusEuIuldunsa A2 Adlugy

a 2 3)
% Eé A )

Mirror
@Y=0
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Xz

a N v t‘ ~
> Adndu Wasuyunonduszuiu X-Z uainadu L= ¥ wmev=ouu

LEUNSA 2 [iBNALASIONTDY

> pAdndy N\ waFeNMENAR PIPE 3(80)X3.2 WU Pinned 1ALdUNBLUUAAIIN A-2

19 B-2 w2 Ctrl+R agu1 dz = -1

- \

-/f:f > adndeniivaeadu duuy Edit > Edit Lines » Divide Frames idenuuadu 6 939

> Adndy N\ Wa1A0nuMdA PIPE 2-1/2(65)X3.2 WUU Pinned 2MaLEUR LAz NLea

(PANEIEANLEAY, AANVIMEAIIN WAE NA Esc 8BNAINLMUAIIN)

- ™ Properties of Object n‘

Q ‘ Line Object Type Straight Frame | B

Secton | PIPE2-12(65)X3.2
) 4 Moment Releases Pinned
. Local Axis Rotation 0. ]

XY Plane Offset ... 0.
Drawing Control ... | MNone =<space bar=

® ®

> finseuldenlaseingesfiasnely na Ctrl+R Wevhgieenlunsasstnlneldssey dy = 6

R

wag -6 ey dz = -1.5 (luneidunwhunady P51 Hadendr asvilviingasieass

WAF NSy V21 anunsana Ctrle) 16
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B Replicate

Linear Radial Mirror

Increments
X
Y

= -6

Tnald dy

dz

Pick Two Points on Model
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> &1 Replicate Ingna Ctrl+R ldszes dx = 6, Suamiivinen = 3 agldlasedslugy

=Ll ‘-.'?(“‘.1 n‘~
TR R Y Y
1‘1_1;1".

ST N
R4 Sais 1 SNLSTE S
o ]

i
4 Vi VAN A

1 T~

> nn Delete oaulassdunuimasn udnanyu 7% ianusmeswauiia

> pany Hanlviuans View Type WUU Extrude

> dauy View 1580t Show Axes Wag Show Grid senaglalasedndslugy

1= U = v L3
H > nn Ctrl+S Guiintoyald EX3 Roof Truss
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115219 1ASINAIAIIUNUY Draw Roof Rafter

a ol

auyAdnIIveINTNelATImRIRduTuresieg st uTnadeLANAslugy

> Ualaaa EX2 House2F i & File > Save As #agelyaiin EX2 House Roof

> uiluduniandnuailufiuiiinaden Edit Grid Data udaaanta Modify/Show System
lunti1sing Coordinate/Grid Systems Mkansliug WisdunIa X, Y wag Z aslugd oy

Aandu Add ldrudndndesdu antiunatu Reorder Ordinates litsesiiiin

X Grid Data
GrdID  Ordinate (m) Line Type  Visible  Bubble Loc  Grid Color
-1 I' Primary Yes End
A 0 " Primary Yes End ]
B 4 Primary Yes End ]
c 8 Primary Yes End ]
D ) | Primary Yes End ]
Y Grid Data

| Grid 1D Ordinate (m) Line Type Visible Bubble Loc Grid Color
-1 I‘ Primary Yes Start -
1 | 0 v Primary Yes Start m
2 4 Primary Yes Start
3 6.5 Primary Yes Start
4 10 Primary Yes Start
i 11 I‘ Primary Yes Start
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Z Grid Data

’ Grid ID Ordinate (m) Line Type Visible Bubble Loc
0.3 Primary Yes End Add
Z1.59 1.8 Primary Yes End
72 3.3 Primary Yes End
Z3 63 | Primary Yes End

> Adn OK aunduniviinvenan seuun3aimuasuwlaszituadlugy

| [ X-YPlane @ 7=33 |

—

(o) —

AN

T A
%
B/ ’A

\/

I

> adnyy

HSS125X50X3.2 3nansvthdalnefie TH_RECT aulasieniswiidindslugy

B Frame Properties

Properties
Find this property:

P8

Click to:

HS5125X50%3.2

| |I Import New Property... 'E*» |

B20x40
C20x%20
HS5125)

Add New Property...

Modify/Show Property. .

| |
| Add Copy of Property... |
| |
| |

Delete Property

ok | | Ccancel |

> USuyuuemiaeassdd 119 X-Y Plane @ Z = 6.3 adnyy

HSS125X50%3.2 1alassduviusalugy
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Properties of Object

Line Object Type

Straight Frame

Section HS5125X30X3.2
Moment Releases Continuous
Local Axis Rotation 0.

XY Plane Offset ... 0.

Drawing Control ..

None <space bar=

> Aandenalddu(AWDE)TIERs &1 Replicate Inena Ctrl+R wuu Mirror Aiszez Y = 5

KT]

GBI

N\

E Replicate

Linear Radial I Mirror I

X

Mirror About Plane

y2 |5

SR
2

() Paraleltoz (@ ParalleltoX ) (O ParalleltoY (O 3D Plane

Intersection of Plane with YZ Plane

s ]
|

Pick Two Points on Model |

Replicate Options

| Modify/Show Replicate Options..

& of & active boxes are selected

[] Delete Original Objects

| Reset Form to Default Values |

|OK

| [owse |

- Apply

20NINVUANA UAIRFNLRDNIANFATIHDIRAGIIUTY
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—
—
—
—

[w f—
|
Properties of Object n‘
—. Line Object Type Straight Frame
[ F— ;
— Section HSS125X50%3.2
Moment Releases Continuous
Local Axis Rotation 0 1
(ed — XY Plane Offset __ 0. 1
- Drawing Control ... | MNone <space bar= I
[~ b
o

> duuy Edit > Move v3ana Ctrl+M gregansassduly dz = 2 dundsnnazgneniun

auiiulaaniuyuwes 3-D View

] Move Selected Objects X

Change Coordinates by:

Delta Z | 2 mr

‘ Pick Two Points on Model ‘

‘ Reset Form to Default Values ‘

‘ oK ‘ ‘ Close ‘ | Apply ‘
o .
= ~ . . - , , —Joints
&7 > panUy Set Display Options... adnliidenas -
a Labels
Joint > Invisible talyikansqmse ' Restraints
' [v Springs
1 1 1 (% I ] & [ U
4 LL‘U\‘ILW]aSWBU‘U'ENIﬂi\T‘ViaQﬂ']LUua'JUG]L‘W@'J'N‘\]U‘Vlu [T Local Axes

2L 1 m lREAANDIABIANTHANEY Edit > Edit

[ Motiniew

Lines > Devide Frames ka3n1Mun 14 UN 9L bU

v

&
JU

X-Y Plane @ Z = 6.3

- 23AASuRFMNe X (huauew) wuady 10 du

- 23S uRFNe Y (wwuew) wundu 12 du
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S . .
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B o 5
. L [T
g =
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s 0O O e

[ ) b [ )

)

1

ko

Q_: Divide Frame = 10

Y-Z Plane @ X = 4

U v 1% 1 ) 1
- dunaInT (WUUUUUER) Wuady 2 d@iu

a

- duiay View > Set 3D View Ty Aperture = 0 naty yz

- ANTPULABNIATITI9ENa
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- &y View > Remove Selection From View LW aUan15uanilAsia1nis

49E1LNDANUALAINLUNITINALATINGIAT

-y View > Set 3D View nadsl xy
- &y View > Show Grid #38na Ctrl+D ieUAnsuaninIa

- Aenezialdy (Fudeans 4 @) wuadu 5 du
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> pAany N\ Henuiein HSS125X50X3.2 11aduiii U1

sdunslugy

¢ * Properties of Object n
& Line Object Type Straight Frame

Section HSS125X50X3.2
& Moment Releases Continuous

Local Axis Rotation 0.

XY Plane Offset ... 0.

Drawing Control ... | MNone <space bar=

© ® s o o

> AANEBNIUTUTING e IuEURIRSINaNs &9 Replicate Tnena Ctrl+R Tudrewan

SAP2000 » C3 Creating Model Mongkol

JIRAVACHARADET | 100



B Replicate

Linear Radial I Mirror |

Mirror About Plane

(O ParalleltoZz () ParalleltoX (@ ParalleltoY ) ()

Intersection of Plane with XZ Plane

il

x1 |

P

X2

L

Pick Two Points on Model

Replicate Options

| Modify/Show Replicate Options..

8 of & active boxes are selected < >

[] Delete Original Objects

| Reset Form to Default Values |

¢

Dok | [oee | [ mwr

> AANEINIUTUTING snIUdULOUATINA1Y &9 Replicate Taona Ctrl+R Tud1euu

BRepIicate I Illu‘l;lw] 5.4

Mirror About Plane

() ParalleltoZ (@ ParalleltoX )} () ParalleltoY ()

Intersection of Plane with YZ Plane

y1 [ | =
y2 [ 22
P ————

Pick Two Points on Model |

Replicate Options

| Modify/Show Replicate Options...

8 of & active boxes are selected S

[] Delete Original Objects

| Reset Form to Default Values |

Sk | [oee | [ mwr

> eevidlagadnyy N\ donwiign HSS125X50X3.2 udrnadududivasy seming

IastanelugauINIINVBUUBNUUAZIRIEY
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> AnsouAquLAeNTandeAn duuy Edit > Edit Lines > Divide Frames Lien Break at

intersections with selected Joints, Frames, Area Edges and Solid Edges

> aududmdsunsevueneen tnenisinsaunguatndgluviniiaziiuuding Delete au

LAUYDUIIENU

-

Set Display Options... AfnLGaNYes Joint > Invisible Yan1suanigasie

s oo |3-d

~ a I3 Aa Y a
WoLUasUUUYLNDIENNAR AN

> é"uug View > Show Grid, View > Show Axes ag View > Show All 1t ol nduan

WanayNag 1 mila LAY

Set Display Options taanliilans Fill Objects wag Extrude View

> Aanyy
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A15ALEIVUNEDISULATINAIAN Draw 2™ Floor Column

ay U ay 4 (3 a ¥ ! aa ¥ I Z

> L UANIILAAIIANDUASUANTITUANINUIAA AGNNUINNEDINALAINAY Y Y2 Loy
4§ y v sl 3 ‘
=V Ul Y-Z Plane @ X = 0 udandnUuaiudsismin _+

> Aandy N\ WFonmthdaan C20x20 annidunmandudiaesdslugy
ol OO

@@ %) U"J@P

ra

Properties of Object n
Line Object Type Straight Frame
Section C20x20
Moment Releases Continuous
Local Axis Rotation 0.

XY Plane Offset . 0
Drawing Control ... | Mone <space bar-

—Y

> Ansouannvnlldnidaniaia 4 auiiienn

I=
I=
N
I=
I=

(o)) OO @J%

LYy

> T4A1de Replicate laona Ctrl+R iovinglugaumisiude lagldsses dx = 4 way

UGN = 2
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[ Replicate ped

I Radial Mirror

Increments
« )
ay
az
- Pick Two Points on Model
Increment Data Replicate Options
Number |2 | | Modify/Show Replicate Options... |
8 of & active boxes are selected

> @Rzgnigauasunnay Welan1skansgasauanln Extrude View lususesauiia

suiludalugy

4 1 aa a 1 ‘ & 14
> lunthssaeaifindndy L= v uliyaNes Y-Z Plane @ X = 4

L]
X

]~

e

L ]

L ]

ALTUMUBIBUUVDUAINNTA B-2 way B-3 Falisassundsan
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T

> Aandy I \&0n Import New Property 1&onuii

fin Tube AN Cancel Laanm Open File @anlud

%)

A151andealueg TH SQ LW et 1w 1dn

HSS100X100X3.2

> aandy N\ \Wonmisin HSS100X100X3.2 aniduamuLagaasslugy

2)(2)

(=]
m

Properties of Object n
Line Object Type Straight Frame
Section - HSS100X100X%3.2
o Moment Releases Continuous
Local Axis Rotation | 0.
XY Plane Offset ... 0.
b Drawing Control .| MNone <space bar=

—),Y

> lugunes 3-D View lagdlumatuiinenduaestunasnasaslugy
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3

INTITULATUIIUNUSTINN

1%

Tuunilagnamdsnstauminussnnguuuuanglawnnntdnnssinduge dhninurdadu
waztmnuauuiui wenantudsiinislaiminussnuuusaluds laun useay wag ws

wHuAUl Wenuazmnsazasitlunaeinsegieduinlagliteyaianuas s
nla EX2 House2F dslammualiluuniiugy

> 5 SAP2000 Muie Kef, m, C adslunalul Tnena CtrieN

> Tuniisine New Model 1@on Initialized Model from an Existing File ﬂﬂ‘t!u 3D Frames

3 New Model
New Model Initialization
© Initialize Model from an Existing File

() Initialize Model from Default Settings

Default Units Kgf, m, C

Save Options as Default

Select Template

H

Blank Grid Only Beam

2D Trusses

3D Frames Wall Flat Slab Shells

SAP2000
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> Honlild EX2 House2F umimuavuiaseuagmidnsslugy

E 3D Frames
3D Frame Type Beam-Slab Building Dimensions
Beam-Slab Building W Number of Stories

Number of Bays, X
Number of Bays, Y
Number of Divisions, X

[] Use Custom Grid Spacing and Locate

Section Properties
Beams | B20X40
Columns | c20x20

Areas |51

Restraints Cancel

Story Height |3
Bay Width, X

Bay Width, Y

i

Number of Divisions, Y

> mandy Henlikansgnsessu Joints > Restraints waz Apply to All Windows
3-D View *% | [ XY¥Plane@Z=0 | - X
A (B) (c) D)
[ (‘_’) f
Y
() T X
A
(] (%4
N1ININUAYNIDITU Support
=3 ! o aa A = & [
uiuIngnsesiuluyunesauifidusuaumtsnaadugnsessuluuganyu
> luntheing X-Y Plane @ Z=0 AdnINNynsessuganilaiiolikanidayavesqn
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| CT) l—-“s‘i Label 7

5] object Model - Point Information

Location Assignments | pads

Identification

Constraints
Restraint

Local Axes
Springs
Masses

Panel Zone
Joint Patterns
Group
Generalized Displs
RS Named Sets
Plot Functions

MNone

|ut, uz, u3

Default
None
Mone
MNone
MNone
ALL
MNone
Mone
MNone

Kgf, m, C

Reset All

AN318N13 Restraint Aganedn ul, u2, u3 vianginsindeunluiiania 1, 2 uay 3 gndasa

13 naunfudiunuvesgase 1-2-3 9zasiULNUSZUU X-Y-Z Asaziiiulusnenis Local Axes

fnUAAeIN Default Fasanunsaimuawnuaaseld 1wulunsdinynse Roller 13es

a v = v & o . v = v O
> auyiisresmaUdsuliilugnsessuiuy Fixed lrfinsaudeniynsessunavan

¥y

Translation 1
Translation 2
Translation 3

Fast Restraints

F Assign Joint Restraints X

Restraints in Joint Local Directions

[] Rotation about 1
[ ] Rotation about 2
[ ] Rotation about 3

o

A AN

| QK

‘ ‘ Close ‘ ‘ Apply |

5995V F9LHIUIINISEASITNNA 6 Ains Nandalida Translation 1-2-3

Y

Tunseu Fast Restraints aziivuliisnadensiinveignssssuuuusingafe

Fully supported

.

9n58TUUUU fixed NNANTYNEATY

(2
a A = o

Y

Pinned

#

9A5895URUUIANLL YNANINSIARBUNQNEATY
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Roller
ﬁ 05095UROMYU IATUANIZANINITIATRUN Z

Fully free

a a al 1 = gj
Base YNANsLITn1IEAS

v
o)

andu '”J”' WaLdonynTesuLuudalul uaina OK dunngnsessuluyuuesany

]

]
a

Aazilaeuduguamasy

id )}

Al . Support
(]

a v [y | & 1« o Y oa X oA
> ﬂaﬂ‘l]')']@slla%la"q®3933U1ﬂNﬁ]5LVU']'T@Jﬂ"IiE]@ﬁ\‘]LWlIGU‘Uﬂa rl, r2, ey r3

E Object Model - Point Information X
Location Assignments | pads
Identification
Label 7
Constraints None |
Restraint ul, u2, u3, ., 12, 13 l
Local Axes Default
Springs Mone Kgf, m, C 9
Masses Mone
Panel Zone None
Joint Patterns Mone ResetAll
Group ALL
Generalized Displs MNone
RS Named Sets Mone
Plot Functions MNone
Merge Number 0

¥

> nn Ctrl+S ileduiindouansielyiddn Exa Simple RC
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n15lLAAagINIIN SAP2000 V22

SAP2000 V22 iinfdsaiagiusinlsognsazmniaidalaegldldamsiinessiteg
> day File > Save As Aadelyldlmidn EX4 RC Footing

> ﬁ'\ﬁLmé Define > Foundation Properties

[ Define Foundation Properties X

Foundations Click to:

Add New Foundation. . mj

Add Copy of Foundation

Mame Type

Modify/Show Foundation

Delete Foundation

> luntheinssiingrusinlviadnidengiusiniien (solated Footing) wamantu OK

M Advanced Foundation Properties X

Shallow Footings

—

Isolated Footing Combined Footing

Deep Footings

i e

Pile Group Pile Pier Pile Shaft

—w‘
OK Di,“ Cancel

¥
v A

> favouaslduunsneuegIusin

F1=20x20x05m
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1M Isclated Footing Foundation Property X
Parametric Definitions Model 30
QR AW i
Ly 7
Y
Parameters
~ General
Name F1
* Footing
Footing Material Fc240
Total Length, Lx (m) 2
Total Width. Ly (m}) 2
Thickness, T (m) 05
Max Mesh Size (m) IZ|
v Soil Properties
Soil Cover, Sc (m) 1 L X
Layer Properties <Click to Modify (2va|ues)>.:‘\7§dé.
Max Mesh Size (m)
Maximum size of mesh.
OK | | Cancel
> INUUABNTINAIT18ATT Layer Properties
> A1muaA1 Subgrade Modulus Wage1 Shear Factor Ua3uUAL
Soil Layer Properties *
Ir_nayer Thickness. Ks. kgffm® Shear Factor
2 1835460. 01
2 3670920 01
| AddRow | | Delete Row |
| Quick Start.. |
| OK | | Cancel |
SAP2000 » C4 Supports & Loadings Mongkol JIRAVACHARADET 112



> AFN OK Jundufnti1eng Define Foundation Properties 33516015 F1 gnasnadu

E Define Foundation Properties X
Foundations Click to:
Name Type .
[ AddNew Foundation . _ |
|' Add Copy of Foundation. . 'li
Modify/Show Foundation... |
Delete Foundation
OK Cancel
> panUu Add Copy of Foundation @319§114310 F2 Uag F3 ¢ail
F2=25x25x05muayg F3=30x3.0x0.5m
E Define Foundation Properties X

Foundations
Name Type
F1 Isolated
F2 Isolated

Click to:

Add New Foundation_..

|  Add Copy of Foundation...

Modify/Show Foundation...

Delete Foundation

OK Cancel

> AANUEIF1e Plan View nady A9TITUNTOITU Z = 0 ANTOUARUIABNYTIIVA

| [ X-YPlane@Z=0 |

®

e
e
Ee
e
Ee

s
~
o
7|~
! i_<
~

R
B
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a

> dawy Assign > Joints > Restraints... Uandeaynanidase

E Assign Joint Restraints x

Restraints in Joint Local Directions

[] Translation 1 [ ] Rotatien about 1
[] Translation 2 [] Rotation about 2
[ ] Translation 3 [ ] Rotation about 3

Fast Restraints

L A B [

> Fenuteng 3-D View na Ctrl+A lHenviavian dawy View > Remove Selection from

View wila9aulAs9a5199auagIA51?

> dusy View > Set 3-D View adnta xy Tafwm Aperture = 0 deg

[ Set 3D View e

L.,

View Direction Angle Fast View
270 @
Plan deg 3.4 Xy
Elevation 90 @ deg
Aperture IO IE‘A deg =z yz

‘ Reset Form to Default Values ‘

‘ Reset Form to Current Window Settings ‘

| OK | | Close ‘ ‘ Apply |
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> dauy Draw > Draw Isolated Foundation L8ng1us1n F1 Laiadna1agiusIniiysis

a
avupaulausians

Properties of Object n
®7 Property F1
Rotation about ... 0.

> NN F2 NAGANSATILAGOANUTOURIAT kAL F3 NIgaRansanely

(% '
[ o

> Aany WERASYNNDIEULRAM AN Faluy View > Show All
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> Aany \donliilians General Options > Extrude

> na Ctrl+S wietuiindeya

miﬁ'muﬂg‘dl,wuLLazniiﬁ‘USi‘vgn Load Patterns & Load Cases

> Sudu SAP2000 Walwd EXa Simple RC #ildashaents

a

wE

1%
o

“D | » duuy Define > Load Patterns tiiefmuaguuuuiviinussnn deasiinilasnenisfie

WUMTINUTINNALA DEAD 399gld Self Weight Multiplier = 1 vianefiadnumindates

[ Define Load Patterns

Load Patterns Click To:

Self Weight Auto Lateral
| Add New Load Pattern

Load Pattern Name Type Multiplier Load Pattern

| Dead i ||1 Add Copy of Load Pattern

|EA|:| IE‘ad
Modify Load Pattern
Modify Lateral Load Pattern...
Delete Load Pattern
Show Load Pattern Notes...

> W minuTINas LIVE lngfiniuazivuadnludesuniuugn uadindnyu Add New

Load Pattern Lia@519518n15
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B Define Load Patterns
Load Patterns Click To:
Self Weight Auto Lateral 1
Load Pattern Name Type Multiplier Load Pattern Add New Load Pattern J#‘a
|L|VE | Live i I:I Add Copy of Load Pattern
DEAD Dead 1 -
LIvE oI Modiy Load Patiern
o lodify Lateral Load Pattern
+ Delete Load Patiern
Show Load Pattern Notes. .
OK Cancel

> apsaiedninenisfie SDL denuuuu Super Dead Aeuminussynasiiiiuifs

JULUUUTINIUAU LA LLR

Tu SAP2000 wsaunuAubmluusazianagdosimundusUuuuusmnuenduy Welden
giauminussndu QUAKE lutes Auto Lateral Load Pattern azvieulneifiuinsgiu

! Y A = ! ISP a & o 1 U
G]']QG]I‘WLaaﬂ %QLL@@SNW@ijWU%S&Jﬂ’]W’WTﬁJLG\EJ?V]I%IUﬂWiﬂ']U’JmLLﬁ]ﬂﬁﬂﬁﬂu‘l‘U

> A519578N15S Ik UAUA EQKY 1aanwuu QUAKE Tutes Auto Lateral Load Pattern

eilsiemsliiden User Coefficient feaylvigldivuadulssavsies

E Define Load Patterns

X
Load Patterns Click To:
Self Weight Auto Lateral
Load Pattern Name Type Multiplier Load Pattern Add New Load Pattern
[Eqky | Quake “llo user Goefficient - Add Copy of Load Pattem
DEAD Dead 1 ;
LIVE Live i} Modify Load Patiern
SOL Super Dead 0 +
h o [luser Coeflicient

Modify Lateral Load Pattern.. x .

¥ Delete Load Patiern

Show Load Pattern MNotes. .

OK Cancel

> AANTIENTT EQKY uaInalu Modify Lateral Load Pattern fAviuadnfslugy

- AEnawiuAulm = Global Y Direction

[

- duUsEaAvSusARuNgIY = 0.05
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B User Defined Seismic Load Pattern X

Load Direction and Diaphragm Eccentricity Other Factors
(O Global X Direction Base Shear Coefficient, C
(® Global Y Direction) Building Height exp., K
Ecc. Ratio (All Diaph.) 0.05
Override Diaph. Eccen. Override. ..

Lateral Load Elevation Range

@ Program Calculated

) User Specified

Cancel

Global X & Y Direction Aafifimnauaaksiiuiulm Tmaansianig Y

Lx

Ecc. Ratio (All Diaph.) ABANSANAUALIALSTS |
wsuAulmINIInsEINEIAug Wy 0.05 Wi 4 Ly

v O Y] A v ‘
YBIVUIAATUT A 421NN ULTIADA1Y X 1ag v | v

% ° ES o &
azAosnruanululaogunsunig n1siles !
. —» 0.05Lx

AugNIYUIRLing 'EQKY

Override Diaph. Eccen. fian1siiviunssezig asgudinulunsaiienarsdyunsal

adnaualuLwITIuY JUSD L

Lateral Load Elevation Range A9¥299198911n15AWIMLIIAUTe TagTlusiasy
Al viefmuAYIeTEAUAIIELeY

'
a Q‘do A

Base Shear Coeffient, C AaeduusednsnAuimmiuuInsgIuae V = CW e V A9
LSARBUNFIY ag W Astuninlaseaine Asluen C Aodnadinvadnsawiununatimin
1A398379 feeg10au C = 0.05 MueANd wsudeungiuainuiufulmife 5% ves

YunlAsIase

NNIENTI 25501 V = ZIKCSW = CW, faiu C=ZI1KCS

UER, 1302 : Vo= CW, satu C=C.

Building Height exp., K Aaduuse@nsn1snszansusaudunulunussdudumiee

4 w h
Fo= GV 4le C = ———

> Wihik
i=1
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SULUUUTINNUaUIN WA

Wedenylinuminussynidu WIND lutea Auto Lateral Load Pattern 9z 3ulngd
WnsgIua1elden Jaudazuinsgiuasilvnmuafianisausasamisdwesnlelunig
Aaanaiuly dmsudlesveazlduinsgiunisAuiuussay ven. 1311-50 v8Insy

le518n1shaziadlod B991983901uumsg1U National Building Code of Canada (NBCC)

> @319518n151459a1 WINDY tdeniuu WIND Lenunsgiu NBCC 2005 adnyu Add

New Load Pattern LLﬁ?ﬂaﬂﬂm Modify Lateral Load Pattern

[ Define Load Patterns X
Load Patterns Click To:
Self Weight Auto Lateral
Load Pattern Name Type Multiplier Load Pattern P ety [LEer) (PRt
WINDY Wind “llo |nBcc 2008 v Ada Copy of Load Pattem
DEAD Dead 1 :
LIVE Live i} Modify Load Patiern
SDL Super Dead 0 . i
EQKY Quake 0 User Coefficient Modify Lateral Load Pattern.. (.
0 [INBCC 2005
Delete Load Patiern
’
Show Load Patiern Notes. ..
OK Cancel
o ! a o L dy
> mwummwwmLma%‘lumammmusaaumummgmmu
3 NBCC 2005 Wind Load Pattern e
Exposure and Pressure Coefficients Wind Coefficients
(@ Exposure from Exients of Rigid Diaphragms ) Velocity Pressure (kPa)
() Exposure from Area Objects Gust Effect Factor. ¢g
T TR
Wind Exposure Parameters
Wind Direction Angie
Windward Goeff, Cp
Leeward Coeff, Cp
Modify/Show Exposure Widths. ..

Exposure Height

@ Program Calculated
O  User Specified

Cancel
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Exposure from Extents of Rigid Diaphragms 3gAnusenud1siinsevinelaozunsy
(WusazduLeniy wseaunmwIuseiutulaeuiuszAuaLas, ANEUeITUi
WNBNILAEAINTT, ANUNINNVBINUNSUANYRIABLLNTY hasAduUsEaN5 AUy

i o o o A =1 v o & [
AIUNUINIFIUNTAUR ﬁ'WiTU‘V]NLa@ﬂu%%ﬁ]@ﬁﬂﬁﬁumﬂmm‘lﬂﬂ@gLL‘V\|31|

'
v

Exposure from Area Objects 2¢@AALSIauULHITISULSIas Fapnaas1aunidesud

(dummy) AlufiaAniuadunn wssaunawiulaaznseyfnenatsndenuil unasuis

[y

LS9aNAENTEYIUURURIAaENURITIUIN N IR AR

Wind Exposure Parameters W131ilme3n1silnsuaulduniieanisaumivundusy
lnag 90 aernazdfialuniawnu Y wavdudsednsusadu C, Arudsngan (Windward)

wazauvauau (Leeward) dmiuaiansgeliunansaziiniu 0.8 uag 0.5 MUa16y
Sandumnugaiennuneiuuauiian

H/D. = 6/8 = 0.75 < 1.0 Juanasiite
A1 C,Co UUNI 1E wag 4E = 1.15 uag -0.8

A1 Cg = 2.0 9atfu C, = 0.6 Uay -0.4

Exposure Height A8%39A310839198vIn15A11I00L 5901319 TagTvlusunsumuam

I MsefvuAYIeTEAUAIIELeY

Wind Coefficients AaAINI5180L0037 ATUIUAINLINTFIU drusuidoslneasld
UINTFIUNTAIUIULTIAN NEK. 1311-50 voensulesBmuaziaiies Fausegndunan

17113574 National Building Code of Canada (NBCC) 2005

Velocity Pressure fianuigisiaud19daiinsainainusiad (o) duavauwialaann

ANULSIaLD1989 V1 uAIA11USaL1989A 25 WwnseIuni

_ 1 - o
q=—-pV = —x125x25" = 390.6 dau/u? = 0.4 kPa
2 2

15e| » &y Define > Load Cases {onT1988UNTHUTTNNT1azgnasadulagdnluliFniy

= ° X PN . . = = o X =
sUuvuusTynsuadulueda Linear Static wazilnsdlussyn Modal WisTusnds

< a Y £
Wumshaseimluuanisdulmussaseasng

> ABudeNsT1wN1s WINDY wdiaanUu Modify/Show Load Case...
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[ Define Load Cases X

Load Cases Click to:
Load Case Name Load Case Type Add New Load Case.
DEAD Linear Static
MODAL Modal Add Copy of Load Case._.
LIVE Linear Static
SDL Linear Static ; 1
EQKY Linear Static Modify/Show Load Case.- ¥
WINDY Linear Static +
Delete Load Case
¥ Display Load Cases
Show Load Case Tree...
[ Load Case Data - Linear Static e
Load Case Name Notes Load Case Type
o vetane || woason. | [Be T oesn.
Stiffness to Use Analysis Type
(@ Zero Initial Conditions - Unstressed State @ Linear
Stiffness at End of Nonlinear Cas i (O Monlinear
mportant Mote Loads from the Non
case
Loads Applied Mass Source
Load Type Load Name Scale MSSSRC1
Load Pattern ~ | WINDY
[Load Pattern |[wiNDY Add
Modify
Delete
Cancel

n3rvdeuIndunsdiussmnuila Static wasliguuuuussvn WINDY anawiniu 1

nslddaninusmnria Line Load

> Wasululdnmiae Kef, m, C Kgf.m.C v

> Lﬁaﬂmuﬁwuﬂi%é&uuuﬁ Select > Select > Select Lines Parallel To > Coordinate

Axes or Plane

> Fonsyuu XY wdnavy Select mumae Close
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Select Lines That Are
® Parallel to Specified Items
(O NOT Parallel to Specified Items

Compare Line Crientation To
(® Coordinate Axes and Planes
O Line Objects
O Area Objects

Tolerance Angle
@ Default (0.057 deg)
O User Angle

Select Axes and Planes

Coord System ‘ GLOBAL

[ ] X Axis

[y Axis

[ Z Axis
XY Plane )

[ ] XZ Plane

[]¥Z Plane

deg

‘ Reset Form to Default Values ‘

o

General

Load Pattern

Coordinate System

ﬁ > 5@@&5 Assign > Frame Loads > Distributed

Options
O Add to Existing Loads
(®) Replace Existing Loads

Load Direction ‘ Gravity & O Delete Existing Loads
Load Type ‘ Force v Uniform Load
500 kgf/m
Trapezoidal Loads
i 2 3. 4,
Relative Distance |7 | 025 | 075 | [ |
Loads |0 | |0 | |0 | |0 |kgf/m

(® Relative Distance from End-I

O Absolute Distance from End-1

Reset Form to Default Values ‘

OK ‘ ‘ Close ‘ ‘ Apply ‘

SAP2000 » C4 Supports & Loadings

Mongkol JIRAVACHARADET

122



> Hennsalussyn DEAD ldanluges Uniform Load = 500 kgf/m uimdndi OK

> AdnnTeneuNesENiia duuy Display > Show Object Load Assigns > Frame e

ﬂiﬂjmi‘nﬂ DEAD uag Span Loading (Forces)

Load Pattern Name

Load Type

DEAD

(@ Span Loading (Forces
Coordinate System ‘ Current Display System Y

) Span Loading (Moments)
Coordinate System

' Gravity Multipliers
Coordinate System

' Span Wave Loads
Coordinate System
Load Step

' Open Structure Wind Loads

Coordinate System

Show Joint Loads with Span Loads
Show Span Loading Values

A

N3 lduminussNNNY

> dauy Assign > Clear Display of Assigns tleUanisuansiminuifansgeamtisg

Area Load

> Feniiunanualagne Cri+A 3a3zidenyianua dauy Assign > Area Loads > Uniform

(Shell) MmuaAdslugy wieldthiines LIVE = 300 kg/m? AanUy Apply

3-D View
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General

Load Pattern

Load Direction

Uniform Load

Load

Options

Coordinate System

E Assign Area Uniform Loads

LIVE

GLOBAL

Gravity

300

(O Add to Existing Loads
® Replace Existing Loads
O Delete Existing Loads

Reset Form to Default Values ‘

kgf/m*

oK ‘ | Qose ‘

> adndenut1a1g 3-D View na Ctrl+] Waidenwudiy wWaswdunsdussnn SDL Tden

100 kgf/m* Adinyy OK

General

Load Pattern

Load Direction

Uniform Load

Load

Options

Coordinate System

F3 Assign Area Uniform Loads

SDL

GLOBAL

Gravity

100

(O Add to Existing Loads
(® Replace Existing Loads
(O Delete Existing Loads

Reset Form to Default Values |

kgf/m?

OKQJ ‘ Close | ‘ Apply

> ﬂﬁﬂwﬂ’lﬁf’lmmmaa X-Y Plane 5&&% Display > Show Object Load Assigns > Area

\Wonnsalussnn LIVE uazguuuumsuanssialugu udindnuu Apply
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Load Pattern Name

Load Type

O Uniform Load Contours
Coordinate System
Direction

(®) Uniform Load Values

Coordinate System ‘ Current Display System e ‘

() Uniform Load to Frame Contours

®7

> wWasududwmin soL waranUy Apply

> aesndnynangluiuilamindedeyaiiu ienuau Load asavdeuAminussyn

A5l LIVE wag SDL

Location Assignments |

|dentification

Label |8

Load Pattern IVE
Uniform Load
Coordinate System GLOBAL
@7 Load Direction Gravity
Force/Area 300.
Load Pattern sDL
Uniform Load
Coordinate System GLOBAL
Load Direction Gravity
Force/Area 00.

> AdnUUIRI 3-D View ﬁl'ﬂl,u‘% Display > Show Object Load Assigns > Load Case...
M?@é{um‘% Display > Show Load Case Tree wa3anaysl Expand All Tuniieneiiuans

Fuge kAR INSEUTINNTIIUA
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[ Load Case Tree - O X

ExpandAll || Coliapse Al

| =171 DEAD  (LinStatic)
W] OAD 1. DEAD:

¥ MODAL (LinModal)

EL2 LIVE  (LinStatic)

. LLALOAD 1. LIVE:

L2 SDL  (LinStatic)

. LLALOAD1: SDL;

£} EQKY  (LinStatic)
 LLALOAD 1. EQKY;

12 WINDY  (LinStatic)
LLZ1LOAD 1©  WINDY;

Faazaunsaaduildsunisuansninussnnlasimiania wazaiunsanansviany

Wwtinussnnieglunsalussyndeliule

> é’mw Display > Show Undeformed Shape #sana F4 Lﬁaﬂmmmamﬁmﬁﬂusmﬂ

n1sas1elaazlsy

Tunislaussaunseyinsieainsu noudwsazase lnazunsy Feasdngaraynynluwsas
Fudmeiu lnessezanynintgagudnatsasiinliwiunuisgulonniesudislundoy
LY P < 1 <

umleuduuruuds

> Fenuteng 3-D View &y Display > Show Undeformed Shape w38na F4

> nady Shift uazgnnasdnd ienyuluealundisisausiiddusy uafnseudenyn

ADLUTUNTILALED S

o

A

- ——

______

\

=

l_ll
-’}

Sl

st 00 rp Ty
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> élbal,mé Define > Joint Constraints... {@@nvila Diaphragm AdnUu Add New

Constraint...
E Diaphragm Constraint x
[ Define Constraints A
) ) Constraint Name
Constraints Choose Constraint Type to Add
NULL | Diapnragm 4
Coordinate System |GLOBAL W
Click to:
IL Add New Constraint. .. ! Constraint Axis
” JE O X mxis () Auto
- (O Y Axis
OK Cancel Semi-rigid Diaphragm Option
> fwuauny Constraint LuWAU Z Axis ZA ' _
L. Assign a different diaphragm constraint to
> Henlnovunsuiduwuy Semi-rigid e each different selected Z level )
> denuenlnosuisudnsuseau Z 7
AU
> afaudandnyu OK luni1sns Define Constraints 9zfis1ani1slaosunsy
DIAPH1 L3
[ pefine Constraints X
Constraints Choose Constraint Type to Add
Diaphragm v
NULL
Click to:
|  Add New Constraint...
Maodify/Show Constraint. ..
Delete Constraint
OK cancel
> dauy Assign > Joint > Constraints... l3®n318n135 DIAPHT adnUs Apply Uad
ne Close (Aspsn1sUanlviiianyasauaidan None)
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> Adn OK NAUNITINLIAY Assign Joint Constraints 251815 DIAPH1 7ias1slual 19

AaNEaNKAINAYN Apply

> assndanvngasieiiegteyan1sgnssluuau Assignments > Constraint

| Grid Point - ==

N =

Location Assignments [pads

! [ object Model - Point Information

Identification
Label 2
Constraint
Name DIAPHT_3.
Type Diaphragm
Restraint None
Local Axes Default

Kgf. m, C “

> apanTivdeulaun1sAcUY Define > Load Patterns {ens18n15 WIND naty Modify

Lateral Load Pattern LLé’ﬁﬂm‘L!:u Modify/Show Exposure Widths...

] wind Exposure Width Data X
Edit
Exposure Width
Diaphragm  Diaphragm Z X-Ord Y-Ord TribWidth  Trib Depth  Trib Height
DIAPH1_6. 6. 0. 0. 12. 8. 15
DIAPH1_3. 24 0. 0. 12. 8. 4.5

wnlinussynuulaseasiaumnan

‘ > &y File > Open #3ona Ctrl+O i@onin

g EX3 Steel Frame fiad19l3luund uda

Funivelddmtnussmn

> An Ctrl+S Lﬁaﬁ’uﬁﬂsﬁayjaIWé EX4 Simple RC ieldluunsely

> &usy Define > Load Patterns... a3195UMUUUT5N LIVE, EQKY Wwag WINDY ¢islugu
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B Define Load Patterns

X
Load Patterns Click To:
Self Weight Auto Lateral
Load Pattern Name Type Multiplier Load Pattern Add New Load Pattern

[Eaky | Quake “llo user coetncient v Add Gopy of Load Pattern

DEAD Dead 1 -

LIVE Live i} Modify Load Pattern
o [luser Coeflicient -

WINDY Wind 0 NBCC 2005

Modify Lateral Load Pattern. h

+ Delete Load Patiern

Show Load Pattern Notes. .

> AdnEeNII8N1T EQKY Uanalu Modify Lateral Load Pattern fvuaAIn1s1ilings
wruAulmdslugy

E User Defined Seismic Load Pattern

Load Direction and Diaphragm Eccentricity Other Factors

() Global X Direction Base Shear Coefficient, C
(@ Global Y Direction’) Building Height exp . K

Ecc. Ratio (All Diaph_) 0.05

Override Diaph. Eccen. | Override. .

Lateral Load Elevation Range

@ Program Calculated

() User Specified Reset Defaults

Cancel

ASNLABNTI8NNT WINDY wainadi Modify Lateral Load Pattern ivuad1#151lines

wssaudslugy dwiuiieeeiiisnaziien Exposure from Area Objects

) NBCC 2005 Wind Load Pattern

Exposure and Pressure Coefficients Wind Coefficients

) Exposure from Extents of Rigid Diaphragms

@ Exposure from Area Objects ,'

Velocity Pressure (kPa)

Gust Effect Factor, cg

Importance Factor, lw

Wind Exposure Parameters
Wind Direction Angle
Windward Coeff, Cp

Leeward Coeff, Cp
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LSIANUUNUILEL DU Wind on None Wall

¥
1a o Y a

Tun1sldnssaunseyindea1msiy NaUdWs19Las e NuElay Felufiininwazadniua o9
azlifinanan153AsensslulAsIas 19 nuall o ular it NS ULSIAUANTN LA UIUIAY

WISTABSUINTFIURSIBNTLT AUA L

XZ

> AANUNFNaDNA nay UINTLUI X-Z Plane @ Y = -6 UuLEUNIA 1

[ X-ZPlane@Y=-6 | - X

B g D B
P9 9

VAN VAN VAN VAN

> Aanly donliiuana Fill Objects WislAiuraIa1210

> admdilagnayy Quick Draw Area W@anuiidnidu None Aeawduingiiuilyd

AavanURzazldlun1ssuusadua wdIRNTEUARNYIaNLA WAINA Esc 98NIINLUUAIIN

Properties of Object n

Q Section None
C

Y 7

> AANEONNINY 6 Mgy waina Ctri+R v lneldssys dy = 12
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| [ X-ZPlane@Y=-6 | v X 3-D View = 3

> luyuseswedllil X-Z Plane @ Y = -6 ANTOUIRBNTIVAA &3y Assign > Area Loads >

Wind Pressure Coefficients Laenaiin Windward ldan Cp = 0.6

S Assign Area Wind Pressure Coefficient Loads

Load Pattern

Load Pattern WINDY ¥

Pressure Type

(@ Windward (pressure varies over heightD

(O Other (pressure constant over height)

Load Value

Pressure Coefficient, Cp

Load Distribution

L4

[ To Joints

QOptions
® Replace Existing Loads
() Delete Existing Loads

‘ Reset Form to Default Values ‘

(o | (o | [y
1) 1 1 D
5 & § ¢
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> UFuyuuenil X-Z Plane @ Y = 6 Ansaulienyiaviain daiuy Assign > Area Loads >

Wind Pressure Coefficients

> Gonnsdlussvn WINDY Taussaudundsinunauan (Leeward) @onusewiuwuy Other

ldan Cp = 0.4

S Assign Area Wind Pressure Coefficient Loads

Load Pattern

Load Pattern WINDY ¥

Pressure Type

O windward {pressure varies over height)

(@ Other (pressure constant over heightD

Load Value
Pressure Coefficient, Cp
Load Distribution
To Joints v
Options

® Replace Existing Loads
() Delete Existing Loads

‘ Reset Form to Default Values ‘

OK;}‘j ‘ Close ‘ ‘ Apply ‘

3 3] (3 3
DR

FUNMINAUAIUNSS (O) nureds Other sudunluldsulenzan lnsnuignsssuaun

AATUULNURI92NARIUN TR I VD IART ALY

> Tuyuued 3-D View a0aAdnu319 Nles 1A 1uaNLazvauay Wdenuau Load 9

asAusznaunsanlUluiamadeiuvseli (uguluma +Y)
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Load Pattern WINDY
Wind Press Coeff
Windward Mo
Cp 0.4
Global X Component 0.
Global ¥ Component 0.4

Global Z Component

Load Pattern WINDY
Wind Press Coeff
Windward Yes
cp 06
Global X Component 0.
Global ¥ Component 0.6
Global Z Component 0.

> nn Ctrl+S ileduiintoyasstolwdidu £X3 Steel Frame iileltluunsely
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N1SALASIZALASIEST4

Tuunilazgnantanisiesgilasiasieinsnounsawazlasundnitaasral luunfiniuun
WasUN1TIATIEINIUAZAINTARRANITIAT Il N19ideTUNTe wazussnnelumngg

nelansalussmneneg uenantudaslaiuseuiisunavesnisivualuwaisneiu
= .
21ATIADUNIA Simple RC

Tudregneilisazlalnd EXa Simple RC Avagas1aliluuniiudn woladuunlds Save As

Gufiniude EXa Simple RC 2 ud1pdnutiisng 3-D View liiuaniin

E SAP2000 Ultimate 64-bit - EX4 Simple RC - O X
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help _L
OVHE20 /2> HaQQAQE iy xzyzn d6 4§ %50 5
_[ X-YPlane @ Z=6 | v X 3-D View - X
G ©  ©
[l &
b
N
pe=r Y
A T
&~ X
i
L] (_j_
30 View X0.627 Y-4.06 Z6. GLOBAL ~ |Kgf. m.C v

AUAITUNTIATIENIIMITNTIAARULATIAT N INTNTAMUAAMS NYTILAZNTTU

UNTINUTINNALTRRINIUIB LY
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> panuRiuiegderavznuinluiiu S1 uuu Shell (Membrane) wavAdnuay Loads

Lo TIvdRUUIMTINUTIN

[ object Model - Area Information X
Location I Assignments I Loads
Identification
Label |8
Section Property |
Section Name S1
Section Type Shell (Membrane)
Property Modifiers Mone Kaf. m. C o
Material Overwrite Mone
Thickness Overwrite Mone
E Object Model - Area Information X
Location Assignments Loads
Identification
Label 8
LoadPattern |LVE Assign Load. .
Uniform Lo_ad_ AN AW iRl | DL
Coordinatg System_ Ui | | _GLEIIB& in A1)
Load Direction _Gravity Kgf. m, C -
Force/Area 300,
Load Pattern SDL
Uniform Load Reset Al
Coordinate System GLOBAL
Load Direction Gravity
Force/Area 100.

27| msulsivugdosdnludd

> nna Ctrl+A Liieldenyiavain §usy Assign > Area > Automatic Area Mesh... nudeni

dagfio 4x4 Aslugy udndnu OK

[ Assign Automatic Area Mesh

Mesh Option
O None
(® Auto Mesh Area Into This Number of Objects (Quads and Triangles Only)
Along Edge from Point 1 to 2 [4 I
Along Edge from Point 1 to 3 [4

ASLUIN UG8 9R UTRaLAATU DY N IASIEALAELSIANHILAsandslUSImuRIug

Y 9

=

sefiugey BsiugaugnuusasiBennaslinaiuiudnunniu duuiwudlinsieeni 4
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Henutiiig 3-D View AanUy \Hanlvikans Show Analysis Model

>
F Display Options x
Object Options | General Options
View by Colors of View Type
(O Objects ® Standard
| [ Analysis Model - 3-D View | v X

® Sections

O Materials

S ———

O Color Printer

e Wi ra aw

Al
3%

O White Background, Black Chjects

() Selected Groups

Select Groups...

Miscellaneous
Show Analysis Model (If Available) )
[] Show Jeints Only for Objects in View

Show Guide Structure

Apply to All Windows

Reset Form to Default Values ‘

‘ Reset Form to Current Window Settings ‘

OK ‘ ‘ Close ‘ ‘ Apply ‘

Analysis b

a 124
ﬂ’]’i')l,ﬂ’i’lg‘lﬂﬂ’i\‘iﬂi’]ﬁ

> \Honuuy Analyze > Set Analysis Options titarvuamadanlun1siney adnden

Plane Frame @9983A518M59lUsEUIU X-Z WngAnangdasy UX, UZ wag RY

S Analysis Options

Available DOFs
(ux Muy Huz MRrRx [HRY RZ)

Fast DOFs

Space Frame Plane Frame  Plane Grid Space Truss

| 2

XZ Plane XY Plane

Tabular File

Modify/Show Automatic Tabular Output Data. ..

No files specified for automatic tabular output

Advanced SAPFire Options...

OK + s Cancel

7
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P | > Benniring 3-D View Fuay Analyze > Run Analysis %300 F5 Lilo§unisiinsisy

1A59a519 n1i19ie Set Load Case to Run dghandusiivelimnuansalussyniiagi

AFIATIEN

> AFN518A15 MODAL udanaya Run/Do Not Run Case wlalail#lusunsuuialnun

nsdulin gy lmdsnatdslileviinisimsginarans

[ set Load Cases to Run x
Click to:
Case Type Status Action 1
- - I Run/Do Not Run Case . = e

DEAD Linear Static Mot Run Run %‘ J
OJM_ Not Run _ (|Do Not Run |

LIVE Linear Static Mot Run Run

SDL Linear Static Mot Run Run

EQKY Linear Static Mot Run Run

WINDY Linear Static Mot Run Run

Run/Do Not Run All

Delete All Resulis

Show Load Case Tree. ..

Analysis Monitor Options [ ] Model-Alive
() Always Show | Run Now ¥ 9)
() Never Show %
(@ Show After seconds OK Cancel

> adnyu Run Now lUsunsuazisuviinisiasglaseaing ssdnisiiansdnisy
(Warning &slunesduneunin v22 Lifidem) duddsuiiudusia Shell-Thin aylad

ASLALADULANUY

B Analysis Messages X
***Warning Message 1 *** =
Date & Time - 21/6/2663 17:11:28 AL i
Computer - NBOGT
Run Tag : 0
Run Serial : 1 -
Operation : RUNNING ANALYSIS Warning
Load Case : Solving Linear Stifness from Zero (unstressed) initial conditions
THE STRUCTURE IS UNSTABLE OR ILL-CONDITIONED !Il. CHECK THE STRUCTURE CAREFULLY Information
FOR. TO OBTAIN FURTHER INFORMATION:. - USE THE STANDARD SOLVER, OR. - RUN AN
EIGEN ANALYSIS USING AUTO FREQUENCY SHIFTING (WITH. ADDITIONAL MASS IF NEEDED) Error or Warning
AND INVESTIGATE THE MODE SHAPES
*** |nformational Message 1 ** 0 error.s
Date & Time : 21/6/2563 17:11:28 1 warnings
Computer - NBOGT 1 informations
Run Tag : 0
Run Serial - 1 . _
Operation : RUNNING CASES IN SERIES Write to Text Fiie
Load Case : N/A Done
TOTAL TIME FOR THIS ANALYSIS: 00:00:02 I=J g]

> adnUu Done Weviasavzuanininnisidesunssesnieldnsdlussyn DEAD
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| [ Deformed Shape (DEAD) | v X

[ v a 3 «we 9 ) ¥ o [ v 1 '
E RIN33UARTII laaaazgn “dan” ldlwihnisunly Tnedaunalaanduwinguauy

s v v s v = [ J =
yausauuy dusdesmsuilulinaduiiie “Uanden” fow FelUsunsuazuans

ToANIAUIIALHANITIATIEINIMUAIENAUTTLY

N1SUERINANISIHEFUN TS E E

> panuluiuidnandmaunsiuundensienis Display dayaunsiiludalugy

177ttt nal-

> isansagiUiuunsidesunsalalaedauy Display > Show Deformed Shape 3o

AaNY 7 Uuyauns wrudennstlussynuarsuluumsianssasnslugy

$§ Display Deformed Shape

Case/Combo Options

Case/Combo Name DEAD = | [] Wire Shadow Cubic Curve

Animation Controls

@® Single Ste
Multivalued Options g_ i
Cyclic Increments ‘ 3 (30 degrees) v
Envelope (Max or Min)
® siep ] - [] Pasitive Only
Multiple Steps
Start
Scaling End
® Automatic O User Defined Increment
Contour Options Hinge State Colored Dots Are For
Draw Contours on Objects ® B, C D and E Paints 10, LS and CP Acceptance Points
Contour Component Uz e

["] Show Continuous Contours ‘ Reset Form to Default Values |

® Automatic © User Defined ‘ Reset Form to Current Window Settings |

Minimum Value for User Contour Range

| OK | | Close | | Apply |
Maximum Value for User Contour Range

SAP2000 » C5 Analysis Mongkol JIRAVACHARADET 139



| [ Deformed Shape (DEAD) - Contours forUz | - X

-100
-120.
-140.
-160
-180
-200. |
-220
-240
-260.
-280.

> FeNnsdiussyn DEAD waglvilanitumugemiual Uz (Msindeusilukunfa) waing
Uy Apply Tunmihaensiinazuananuideninevtimsridadaeginlaunsaiden

Usuildeulinanspdualagzainau

> denlriuanmavesnsdiusnusuiulm EQKY laaidenliuanudutuniiugs uding

Usi Apply

a Y aa v | Z v v a
> ﬂaﬂwmmqaaquLa’sﬂmqy y 1‘1/TLL?W]\'13:I|3J3JEN‘§SU']U Y-Z @ X = -6 UULEUNTA A

wanadu Apply umddlvinaninsidegunsaduaedn

> asudeusivlunyaseindeuiiliazimssaziaznavyuluisas ianuan st

[ Deformed Shape (EQKY) | * X | [ Deformed Shape (EQKY) | - X

Pt Obj: 9
Pt Elm: 9
U1 =-6.572E-05
Uz = .0051

&~ U3 =-1.914E-05
R1=-.00013
R2 =-1.438E-06
R3 = 2E-05

> panuENEINdRA wennsal WINDY nady Apply uddmdnuiidnsassdifvinguinedny
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| [ Deformed Shape (WINDY) | ~ X | [ Deformed Shape (WINDY) | - X
Pt Obj: 9 e B T
Pt Elm: 9 - " : ~]
U1 =-6.141E-07 \ !
Uz = .0047 > g
¢ U3 =-1.386E-05 i
= -6E-05
R2 = 9.496E-08
R3 = 5.945E-07
z
Y
ATNFLLAAINALLUUNIITY
> Aany Uan1suana Analysis Model tag Apply to All Windows

> AANUUNEI9ADINR ey Display > Show Undeformed Shape vi3andinyd [ 1

xy

Tanaseuu X-Y @ Z = 6

nauinlilidesunse udmednly

> pAanly Honlikanwmuieiavaasie Joint > Label

(,? (B (c) (D)
9 T13 TZT T:’:ﬁ

15 T )‘24 33

k"_z—\)
@

(-8 12 21 30

ﬁ > Wasuneidu Kef, cm, C ﬁ"ﬂw Display > Show Table... #3800 Ctrl+T 1&0NA151

neansiikananulugudnedns

E Choose Tables for Display

Edit

-0 MODEL DEFINITION (0 of 69 tables selected)
é--l ANALYSIS RESULTS (1 of 16 tables selected)
--I:I Run Information

é--l Joint Qutput
' E|IEI Displacements

¢ B0 Joint Masses
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1iaAAN OK M1A190N51998kansTuin TagaAlun1931998819830nunaeauynse

F Joint Displacements — O X
File View Edit | Format-Filter-Sort | Select Options
Units: As Noted Format Table.. cements v
Filter: Filter Table... _1}
Sort Table...
Joint 2 us R1 R2 R3 )
Text Maximize Form Size (Toggle) Ctrl+M m Radians Radians Radians
“ Reset Default Column Widths 0 0 0 0 0
1 LIVE LinStatic 0 0 0 0 0 0
1 SDL LinStatic 0 0 0 0 0 0
1 EQKY LinStatic 0 0 0 0 0 0
1 WINDY LinStatic 0 0 0 0 0 0
2 DEAD LinStatic -7.546E-0T7 | -5.647E-07 -0.000192 -0.000361 0.000377| -1.833E-08
2 LIVE LinStatic -1.821E-07| 1. 1M2E-07 -2 8E-03 -6.7E-05 6.9E-05 -2.824E-09
2 SDL LinStatic -5.069E-08 -3.707E-08 -9.388E-06 -2.2E-05 2.3E-05| -9.414E-10 ¥

> aunsadslilanmalaniziatzadlagideniuy Format-Filter-Sort > Filter Table...

° a ' a1l v v Y
> ATUUA LQ@UI‘USLUﬂ’]iﬂ'iEN L"Uuﬂlllgm')%‘la\?ﬂ'ﬁIﬂLLﬂﬂQNaﬂ'ﬁIﬂﬂ@'ﬁﬂﬂ EQKY
) Modify/Show Database Table Format X
Format Sort
Filter Type Apply Format fo Table
O None Apply Format from File
O Basic Apply Program Default
O Aavanced Save to DB Table Formats File
Quick Filter Save Table Format to File
Field [OutputCase v|
ol - :
Value | EQKY
Cancel
= o = 1y
> Lanm OK AAUNIIANITINALLEANNAYDY EQKY GNI‘UEIJ
F Joint Displacements — O X
File View Edit Format-Filter-Sort Select Options
Units: As Moted Joint Displacements ~
Filter: OutputCase = 'EQKY"
Joint OutputCase | CaseType U1 uz2 u3 R1 R2 R3 ~
Text Text Text m m m Radians Radians Radians
b—— EQKY LinStatic 0 ] 0 0 0 ]
2 EQKY LinStatic 3.9E-05 0.002912 1.5E-05 -0.000292 3.416E-06 1.2E-05
3 EQKY LinStatic 6.6E-05 0.005084 1.9E-05 -0.000129 1.438E-06 2E-05
4 EQKY LinStatic 0 0 0 0 0 0
] EQKY LinStatic -1.698E-15 0.002912| -8.814E-18 -6.4E-05 -1.611E-16 1.1E-05
6 EQKY LinStatic -2.922E-15 0.005085 -1.138E-17 -3E-05 -TAEAT 1.9E-05
7 EQKY LinStatic 0 0 0 0 0 0
8 EQKY LinStatic -3.9E-05 0.002912 -1.5E-05 -0.000292 -3.416E-06 1.2E-05 ¥
- g — | ~
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> dewanmsluds Excel 91Ny File > Export Current Table > To Excel 79

> adninsesudeu na Ctrl+C waniluangly Excel Tnena Ctri+V aglasslugy

AutoSave (® Off) Book1 - Excel Mongkol JIRAVACHARADET M

File  Home Insert Page Layout Formulas Data Review View Add-ins Help PDF Architect 7 Creator © Search [
A4 < J || 1 v
A B | c | D | E | E | G H | I | [~
1 TABLE: Joint Displacements
2 Joint OutputCase CaseType U1 U2 u3 R1 R2 R3
3 Text Text Text m m m Radians Radians Radians
4 .'1 _|EQKY LinStatic 0 0 0 0 0 0
52 EQKY LinStatic 0.00003S 0.002912 0.000015 -0.000292 0.000003416 0.000012
6 _'3 EQKY LinStatic 0.000066 0.005084 0.000019 -0.000129 0.000001438 0.00002
7 7'4 EQKY LinStatic 0 0 0 0 0 0
8_'5 EQKY LinStatic -1.698E-15 0.002912 -8.814E-18 -0.000064 -1.611E-16 0.000011
9 _'6 EQKY LinStatic -2.922E-15 0.005085 -1.138E-17  -0.00003 -7.131E-17 0.000019
10_'7 EQKY LinStatic 0 0 0 0 0 0
117'8 EQKY LinStatic -0.00003% 0.002912 -0.000015 -0.000292 -0.000003416 0.000012
127'9 EQKY LinStatic -0.000066 0.005084 -0.000019 -0.000129 -0.000001438 0.00002
13 10 EQKY LinStatic 0 0 0 0 0 0|+~
| Joint Displacements | Program Control | ® A ,
Ready B m - 1 + 100%
wsameludazau

wssnelussdernsiduinguuududuaasaiuasd

N5N9BRANIIAIALNUBIRENANT 1-2-3 fal)
Axial Force = WSIMULWILAL 1
Shear 2-2, 3-3 = WSAROUMNLAY 2 LAy 3
Torsion = luwusdnsouwny 1

Moment 2-2, 3-3 = JILUUARATOULNY 2 LAY 3

> Wasumdedy Kgf-m ﬂﬁﬂﬂu 191 Joints > Labels wag Fill Objects aanlag

den Area > Not in View waz Apply to All Windows wieliiuanaanizinsy

|

X-ZPlane@Y=0 | - X 3-D View - X

2) (2 (2 2)
(®) (&) G ®)
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> AdNuTAEDA wanUTuyutadliuanssuu X-Z @ Y = 0

> Ay 7 UUYAUISAIUUUNT dauy Display > Show Forces/Stresses tian

Frames/Cables/Tendons

> Tunthensinans@uin @onnsalussnn LIVE, luuudan Moment 3-3 Lagkanauuy

Show Values uaanandu Apply

S| Display Frame Forces/Stresses x

Case/Combo

Case/Combo Name LIVE v

Multivalued Options

Envelope (Max or Min)

® Step 1 -
Display Type

® Force O Stress
Component

() Auxial Force ) Torsion

() Shear 2-2 ) Moment 2-2

(O Shear 3-2 “@® Moment 3-3

Scaling for Diagram
® Automatic
() User Defined

Options for Diagram

O Fill Diagram (® Show Values

> AANUNANSENER §9 Moment 3-3 iulfgnAuualALaasuy Fill Diagram

| [ Moment 3-3 Diagram (LIVE) | =X | [ Moment 3-3 Diagram (LIVE) | - X

\ &0

2

I

e

52 I;__%

202.06

06

e

s

fios

s

u]

7
4.95

95

o

e

o}

— §
rf(g

S

[ %]

(2]

o

=158
" 2287
416
o
54
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wruAludazgnuanstundslugy asdiuiluaudduaunaistisany uwasduuin

a a v 13 & o ! . . . =
NUIIUINTBITU NITNABABUUULIENIN Moment diagram on tension side <

asatudnuuRldluiaalne

> duuy Options HaNLBNATEMINNEYNNTISIENTT Moment Diagram on Tension Side

9N lawrunilumuiluguuiinAuae

| [ Moment 3-3 Diagram (LIVE) | x|

> AANYMTNAIY LTNTANLARNISIYRLLDUANANITIATIZIHEAITULN

B Diagrams for Frame Object 32 (B20X40) X
End Length Offset Display Options
J & TeE TS s w | {Location)
Case |LIVE i Jt 6 () scroll for Values
ltems | Major (V2 and M3) | Single valued KEnd' | 0.m @ Show Max
(0. m)
Jt 15
(4 m)

Equivalent Loads - Free Body Diagram (Concentrated Forces in Kgf, Concentrated Moments in Kgf-m)

Dist Load (2-dir)
117.09 300. 300. 300. 410.66
l l l 0. Kgifm
C D atd. m
376.61 523.39 Positive in -2 direction
FESuEL SiGa
Shear V2
S [
atd. m
Resultant Moment
Moment M3
atdm
Deflections
Deflection (2-dir)
| 0.000178 m
at2 m
\l Positive in -2 direction
() Absolute () Relative to Beam Minimum @ Relative to Beam Ends
ettt

giituIAmluudanNfianfe -411 Kef-m inagldrmillunisilSeuiisuiuuuudu
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> nady

NAYDITUANU

Membrane v.s. Shell

=

- < v
LW@U@@&@QI@JL@@ LLaInNem

181 Areas > Not in View 880 Laanti

LLe@me Fill Objects Wag Apply to All Windows

> lunthsing X-Y Plane aeenanynfiiiy niiadoyaaslanitusn

|

X-Y Plane @ Z=6 x ¥ I
_ [ object Model - Area Information ped
[A ] |
T Location Assignments [oads
(2 f— Identification
Label 8
s
Section Property
(o — Section Name 51 il
— Section Type Shell (Membrane)
Property Modifiers Mone Kgf, m. C -
Material Overwrite Mone
Thickness Overwrite Mone
Joint Offset Overwrite Mone Reset Al
= Local Axes Default
[ = — Area Springs Mone
— Area Mass None
Automatic Area I'Tnesh '
" MeshType x4 [ nn
Auto Edge Constraint N0

ARNWAY Assignments WAL UN 1908

Y

=~ I
AZUNITHUINUYBYLLUU 4x4

Aanddm S1 1Wuwuu Shell (Membrane)

ﬁﬂng Define > Section Properties > Area Sections t@an S1 waana Modify/Show

Section %Lﬁu’j’lgm?ﬂ‘am‘ﬁu Membrane agj Tadsudu Shell - Thin

[ shell Section Data X
Section Name S1 Display Color
Section Motes Modify/Show...
Type Thickness
(@ shell - Thin Membrane 0.12
() Shell - Thick Bending 0.12
() Plate - Thin R
O Piate Thick Material Name + | Fe240 v
O membrane Material Angle
() Shell - Layered/Nonlinear
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' > Adnuis1eauiif deuy Analyze > Run Analysis %5809 F5 1 aSun15I6AS189

1A59a$199nASe ey liiinisideumiloulunsain LTy

> pAanly 7 donlikananmsidugunsanneldnsdiussyn DEAD agladslugy

[ Moment 3-3 Diagram (LIVE) | * % | [ Deformed Shape (DEAD) - Contours for Uz - X

Mmbg

SLLL, LLOO | OO00
[{oTe Yo o il S Y (ot SLanla N RN

OO CO B e MO0 I T

[T

iUy Shell dnsidegunseiilndifesnnunduasandiuuy Membrane

'
a

> Tuneing@eafifNseuIu X-Z @ Y = 0 AANUNAAUTUU LA UG ULAL

Resultant Moment

Moment M3

at4. ' m

NAYDINISHUINUE DY

> nady = Wavandealuna wdadauy Select > Select > Properties > Area

Sections W@BNULNAA S1 LNDLABNNUITINLS

> dauy Assign > Area > Automatic Area Mesh tiemvunieulunisuusiuges 1Wagu

INLUU dxd U 8x8

] Assign Automatic Area Mesh

Mesh Cption
O None
® Auto Mesh Area Into This Number of Objects (Quads and Triangles Only)
Along Edge from Point 1to 2 |_8 |
Along Edge from Point 1 to 3 [8

() Auto Mesh Area Into Objects of This Maximum Size (Quads and Triangles Only)
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’ > Adnuis1eauiif §9uy Analyze > Run Analysis %5009 F5 1iasun153tAS 189

1A5985198NAS9

E

| [ Moment 3-3 Diagram (LIVE) | ~ X | | Deformed Shape (DEAD) - Contours for Uz

I\J&)-&E:

SLlL, LLOS, OO00
[{oYe To Tos il (CHEYIoTs Lot B N ORI
PRG0N 00 4 ~I T

1T

' [
a

wiiuIdnisuusiugesavidunturilildnsdesunseifauuaazdeailunis 5u
11U T 99 UAITWUIRE19MENUIY x4 TUnau Wiansivaauausulawdl #aanis

NATILUUENUVY ADYUNAUAIIUALLDYANIYNR

>  aandy 1 Aelviuanaluiuuddn M 3-3 LaIPANVINYUFAUINENAULANAIIVDS

L= )
ANAUILe
Resultant Moment
Moment M3
g | | TNy
at4.m

iuIIIaIuAS AN llYINAY FeruiuseilanulnAniuunfdinsuaiusutinniin

25 300 NN./ATY. INNUVUIA 4X4 LIRS @9997199% 19

v [
Y

UinNuaInu :
w = 2x300x4/3 = 800 nn./u.
Tussaviniian -

M = -(1/10) x 800 x 4% = -1,280 nn.-.

UM ULUU Shell TinalndAeaniwuu
Membrane kagd UK Ugp8azdanazlinad
TnaAesunTu wnazldnsnenswazanlunnsg

- 4 m > ANUIUNINTY
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> pdnutIAEuds wandnyuy ]

migussluiig lnefvuaesalugy

LAaN518N15 Shells W B LAKAAINITNTLANE

E Display Shell Stresses
Case/Combo

Case/Combo Name

Multivalued Options
Envelope Max

Envelope Min

® Step

Contour Range

O Over Objects and Group:

Miscellaneous Options

Component Type
LLIVE v I O Resultant Forces

(® Shell Stresses )

O Shell Strains

Shell Layer Stresses
Shell Layer Strains

(O Concrete Design

[] Normalize Stresses by Material Strength (Fy and f'c)

Output Type
(® Visible Face
O Top Face

O Bottom Face

Set Groups...

) Maximum
O Minimum

O Absolute Maximum

® Automatic Contour Range (O User Defined Contour Range Component
Minimum Value for User Contour Range O s11 O s13
Maximum Value for User Contour Range O s22 O s23
i O s12 O sMaxv
Stress Averaging
-J None
_ O SMin
(® At Al Joints ]
QO svM

[] Show SMax and SMin as Arrows

Show Deformed Shape

Show Continuous Contours (Enhanced Graphics]l

alagunisnsyevewmtheusdluiiuiuanslusy

|

Stress SMAX Diagram - Visible Face (LIVE)

v X

-34.
-51.
-68.
-85.
-102.

> Usuanunuidulaain tuy  Options > Dimensions/Tolerances > Screen Line

Thickness
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NAVDIIIAIUTIY

> Uansuansiiulagaanyy \d8n Areas > Not in View 181 Fill Objects aanuay

AaN Apply to All Windows

> Adnvd1aIuie waIndndy T Zon Frames uandluudsn M-33 meld

N3AUTINN EQKY %158 WINDY wuu Fill Diagram waanava Apply

> adnuthavaeaifuaewduszuiu Y-Z udinady Apply aldndlugy

| [ Moment 3-3 Diagram (EQKY) | =~ X | [ Moment 3-3 Diagram (EQKY) 1 ulltel

' ¥
v a a

waghimuluauddalua Weannalueiaisgnlentumuny Y luuuddniiinu

AAlUNUAU X F99ATNULNUANIZUDAUEIADINY 2 z T )
M-22 15
247\ 3
|
Z
Y

X Y

> Fenlviwans M-22 iiveunandlumunluien waindnuu Apply Nsdemtim

J Moment 2-2 Diagram (EQKY) 1 > X J Moment 2-2 Diagram (EQKY) 1 X

B
A A A
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AalusaruRulmluAanie X Tumudenluaiazhandlufianig M-33 wuiiefuaiu

> Adnyy = Uandenluna duuy Define > Load Patterns @31an3aiussyn EQKX

WUY User Coefficient fslugu (Adins1en1s EQKY wduddsuderdu EQKX udandn
Add New Load)

F Define Load Patterns

X
Load Patterns Click To:
Self Weight Auto Lateral I 1
Load Pattern Name Type Multiplier Load Pattern A B L P ;;‘i
EQK Quake W l:l User Coefficient ~ Add Copy of Load Pattern
DEAD Dead 1 -
LIVE Live i} | Modify Load Pattern |
SDL Super Dead 0 2
EQKY Quake 0 User Coefficient Modify Lateral Load Pattern__.
WINDY Wind 0 NBCC 2005
o lusercoercient . BEEE L i
Show Load Pattern Notes...

OK Cancel

> Aanyy 1

> adnUu Modify Lateral Load Pattern... fviumduiiamig X

E User Defined Seismic Load Pattern

Load Direction and Diaphragm Eccentricity Other Factors

@ Global X Direction Base Shear Coeflicient, C [[0.05 |
O Global Y Direction Building Height exp., K

Ecc. Ratio (All Diaph.) 0.058

Override Diaph. Eccen. Override. .

day Analyze > Run Analysis 380 F5 tiaSunsiasenlaseasnednass

WennIflusInn EQKX Tvikans M-33 lunthdsanuilifinasssuiu X-Z
[ = < k) (5
adtusy Fazmunduuddnluaiazau

_[ Moment 3-3 Diagram (EQK}) ]

v X _[ Moment 3-3 Diagram (EQK)) il

I= . .
H > dauy File > Save Guiinlwdiiialdluunsialy
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UMTUNUIITNNULRAILATS

<)

Fuisnsladminusmnuuvuiatnavevuiuaslasietasiisesiulaeseu lnganunsn
fmuafiamnaves minussneuLn U onuaneAld wanzdnsuldiuiiuwuy
None TunsdifilaidosnisTumafiululinausdosmslidetmdnusmnadasudu lunsd
yosfiudnivluainisreunin uaziiurouindnluemamin venandudsiluldtunis

fetniinanNudsALazkiLanInasulanee

D > Sudu SAP2000 THuae Kef, m, C adsluwnalvy Tasna CrleN Wdanwmuiman 3D

Frames loagldtoyaanluaniot

3D Frames

> Bonld EX2 House2F Wuduuuuiieliivinsnay B20X40 uagian C20X20 liden

dmiulasavila Open Frame Building wazfmuateyansluguinsuu

H 3D Frames x
3D Frame Type Open Frame Building Dimensions
SRRl ¥ Number of Stories Story Height
Number of Bays, X Bay Width, X
Number of Bays, Y Bay Width, Y

[ ] Use Custom Grid Spacing and Locate

Section Properties

Beams | B20X40 |+
Columns | czox20 ~|| +
Restraints Cancel

a L4 1 aa 1 I | A dy a ¥ a
P> AANUUININEDIUR X-Y Plane @ Z = 3 ﬂﬂ‘l.!ll E doniuvlla None udimannelu

¥ a d' & [
LﬁUﬂiﬂLW@'ﬂﬁ‘W‘ULLUUi'}@Li'?!@\‘ﬂ,uzﬂ
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[ X-YPlane@Z=3 | - % 3-D View

a ol

auyAIsssansidiudusagudalugy

Holtow Core: ﬁqﬂﬁﬂﬁu 191 ﬂﬂ/llz

ABUNIPLNVTUTLN 5 w3l 120 nn./4.2

> - 59u19tin DEAD 311 AN/4.
€ »|

600 MM Wi LIVE 300 An./u2

> &y Define > Load Pattern @319n36lussyn LIVE anuun@

Load Patterns Click To:
Self Weight Auto Lateral m
Load Pattern Name Type Multiplier Load Pattern | AddNew Load Pattern
DEAD

| Modify Lateral Load Pattern

|
|LNE ||Lrve > ”O ” "| | Add Copy of Load Pattern ‘
|
|
|

|§| | Delete Load Pattern

| Show Load Pattern Notes. .. ‘

Dead 1 -
E— | Modty Load Patiem

| oK | |Cancel|

> Tduwilnvesiiude 311 kgf/m?

> pandu Apply ielduninlaedudanisigfnely

SAP2000 » C5 Analysis Mongkol JIRAVACHARADET
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> HenguuuuusInn DEAD msnszangintiniuy One Way
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E3 Assign Area Uniform Loads to Frames

General
Load Pattern DEAD
Coordinate System GLOBAL
Load Direction Gravity
Load Distribution Cne Way

Uniform Load

Load

QOptions
(O Add to Existing Loads
(®) Replace Existing Loads

(O Delete Existing Loads

511 kgf/m?

‘ Reset Form to Default Values ‘

‘ QK | ‘ Close ‘

2

i

Apply g

pandeniudnassldmin LIVE : One-Way = 300 kg/m?

EJ Assign Area Uniform Loads to Frames

X

General
Load Pattern LIVE
Coordinate System GLOBAL
Load Direction Gravity
Load Distribution Cne Way

Uniform Load

Load

Options
(O Add to Existing Loads
(® Replace Existing Loads
(O Delete Existing Loads

kg/m?

‘ Reset Form to Default Values ‘

r

i
OK w‘ Close ‘ ‘ Apply ‘

> aanvgveyaiu Tulau Load agild

kY

9

Wwitinudia Uniform to Frames Ns¥278uuU One way fabugy
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E Object Model - Area Information X
Location Assignments
ldentification
Label |2
Load Pattern DEAD Assign Load...
Uniform to Frames
Coordinate System GLOBAL
Load Direction Gravity Kgf, m. C -
Force/Area 3. -
Distribution Type One way
Load Pattern LIVE Reset Al
Uniform to Frames
Coordinate System GLOBAL
Load Direction Gravity
Force/Area 300.
Distribution Type One way

b >y Analyze > Run Analysis #3800 F5 Lila3un153LAT181ilATIA379 Ldan Do Not

Run nsgdiussnn MODAL uazUudinlunaidu EX5 Uniform2Frame

> AnskanIraveInTsiiesunsariuwuadnvensal LIVE asladslugy

[ Moment 3-3 Diagram (LIVE) | * X | [ Deformed Shape (LIVE)

4
X

wiivglifiiuegluluma wisziuldanluwuddnua gnisidegunseindnisaieiiviin
NNULURANIIIULAY X nsAndmtnanfiulaedsivinleasainniilasannlifes

ATladan1suUINUg Y kaslushNTLaTUNIsALIALALEIN LAAIARINISANNUA LAY

dnervtnlusnfiamaseseniu lngdesszylagliunuanizvesiiusail

deanliuwanaknu Local Axes Tuiy agidiudn

> adndy = Uandonluna no

nsanginlinmadedluaawny 1 deuniagdlumainu Global X fslusy
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er > ANERNNY Y Assign > Area > Local Axes ldf13s 90 83ANT9RLYIINTUYUWNY

Local sounny 3 Tudirmuduuiini

Options
(® Specify Standard Local Axes
() Specify Advanced Local Axes
O Reset Local Axes to Default

Angle from Default Orientation

Advanced

‘ Modify/Show Advanced Parameters... ‘

[oc | [ | [ oony |

Wi Local vasiiuagysuly 90 a9mn unw 1 asalumsunu Global Y Aslusy
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b > day Analyze > Run Analysis #3809 F5 tiaSunsiaseilaseaing

1
X

[ Moment 3-3 Diagram (LIVE) | X | [ Deformed Shape (LIVE)

< ! ! 5 g & a < a
ALLAUINNTANYUIUUNIINNULU AL UL WTUAUNANIG Y

> ddesnsryunduALliAS Assign > Area > Local Axes 8nass Ingldus 0 a9

n15ldAEds Area Uniform Loads to Frames dfisusiaggsnnlunismvuniianig
agtne winfiusglovdlunisussgndldauldsgaainiate Aeviany, nil uasndsnn

d' ¥ ) U ’o’ v (4 v ¥ a 1V 1 !
IR BDINTTENYINTTAGUIRUNUTIN A I@‘EJINWENI@JL@ﬁ?ﬁ]qw’]‘lﬂ'ﬂiﬂ‘] uasosliduld

WminUIsYN DEAD veaiiy, nild uay apdnlume

> dauy File > Save atuiintaya

[V
o A

> &ay File > Open Walwdlfis EX4 Simple RC uddiay File > Save As #sg931 EXA

Simple RC2
[ X-YPane@Z=6 | - X 3-D View - X
@ f? @ @
o8
Y

> ébtu,mé Select > Select > Properties > Area Section tdoniiu S1
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> &uuy Assign > Area > Sections idaniuasuluiiu None

> asandnufiiuasiiuindimvinussngensegfe LIVE waz SDL 391519210190N4A7

Waguduwmin Uniform to Frame

> adnyy

o

B Object Model - Area Information X
Location Assignments Loads
Identification
Label 8
Load Pattern LIVE
Uniform Load
Coordinate System GLOBAL
Load Direction Gravity
Force/Area 300.
Load Pattern sSDL
Uniform Load
Coordinate System GLOBAL
Load Direction Gravity
Force/Area 100.

v3onA Ctrl+) WelieniuyaimundnA3e dauy Assign > Area Loads >

Uniform tdeniwiin LIVE Way Delete Existing Loads

[ Assign Area Uniform Loads

General

[ OTTOTVIn

Load Pattern

|

Coordinate System

||'L|VE

F3 Assign Area Uniform Loads X
Load Direction
General
Uniform Load Load Pattern ESDL Y r
Lozd Coordinate System
Options Load Direction
(O Add to Existing Loads
L Uniform Load
O Replace Existing Loads
@ Delete Existing LoadD —
QOptions
‘ Reset Form to Default Valug () Add to Existing Loads
‘ OK ‘ ‘ Close ‘ [ O Replace Existing Loads
@ Delete Existing LoadD
‘ Reset Form to Default Values ‘
nen
" OK ﬁ ‘ Close ‘ ‘ Apply ‘
o 1 a d‘ ’6’ v ’6’ U
> MURNLNDERIUIRUNUNKUN SDL 98N
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> panuNNuensas U minussyn I livd oud?

F object Model - Area Information X

Location Assignments Loads

Identification

Label 8

Loads None Assign Load. ..

R

> adndu FE iieidaniuviavun 9y Assign > Area Loads > Uniform to Frame

W@anuIntn DEAD Tauiuntnvinnudnunie S1 A 0.12x2400 = 288 nn./al.2

B Assign Area Uniform Loads to Frames X
General
Load Pattern ;DEAD .|
Coordinate System ‘ GLOBAL v
Load Direction ‘ Gravity v
Load Distribution ‘ Two Way v

Uniform Load

Load 288 kgf/m?

QOptions
(O Add to Existing Loads
(®) Replace Existing Loads
() Delete Existing Loads

| Reset Form to Default Values ‘

‘ oK ‘ ‘ Close ‘ || Applywﬁ

> Taedsnsuaulduindn Uniform to Frame @115y
Y9nn LIVE = 300 nn./4.2 wag SDL = 100 nn./w.2

T9nsnseanswuy Two-Way

a P dy -~ go’ £ Y v
> ﬂﬁfWJ'JWWWULW@ﬁi?ﬂa@UUWWUﬂUiiﬂﬂgﬂg‘lﬂﬂﬂiuz'ﬂ

AeNUNTN DEAD, LIVE way SDL
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B Object Model - Area Information
Location Assignments Loads
ldentification
Label 8
Load Pattern DEAD Assign Load...
Uniform to Frames
Coordinate System GLOBAL
Load Direction Gravity
Force/Area 288.
Distribution Type Two Way
Load Pattern LIVE
Uniform te Frames
Coordinate System GLOBAL
Load Direction Gravity
Force/Area 300.
Distribution Type Two Way
Load Pattern SDL
Uniform to Frames Update Display
Coordinate System GLOBAL - 8
Load Direction Gravity
Force/Area 100.
Distribution Type Two Way
Double click white background cell to edit item.

AfNMIIEI9 3-D View adnyy Uan1suaneiiy daudy Display > Show Object

Load Assigns > Load Pattern...

WennsalusInn LIVEadnuay Area taanlyiuans Uniform Load to Frame >

SAP2000 » C5 Analysis

Resultants
E3 Display Load Assigns by Load Pattern - All Objects X
General (Applies to All Tabs) Display Loads on These Objects
Load Pattern |||-|1“'rIE M ® Al
Coordinate System ‘ Current Display System v O Selected Only
O In Group
Quick Selection ‘ Select/Deselect All ‘
| Joint | Frame | Cable | Tendon | Area | Solid | Link |
Load Type
[] Uniform Load [] Pare Pressure
® Values O Contours O Resultants ® Values O Contours
Contour Direction [] Temperature
Uniform Load to Frames ® Values () Contours
O values O Contours @ Resultants |:| Temperature Gradient 3-3
Distribution All v ® Values O Contours
Contour Direction [] Strain Loads
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>

> Feniy Options > Moment Diagram on Tension Side USunsuanalaiiius

day Analyze > Run Analysis 3800 F5 a3un1snsenlaseaing

ANVTANEUTR Adndy

g}

Twanansidesunsevasimin LIVE

ABNMTNANEDIEA waUFuyutadliiuanssuIu X-Z @ Y = 0

Aanu 8| zoruansusns M33 vosduin Lve

[ Moment 3-3 Diagram (LIVE) |

|

Deformed Shape (LIVE) |

> Tunte9@eafifnssunu X-Z @ Y = 0 AaNUINTIANUIUUUAULE

SAP2000 » C5 Analysis
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E Diagrams for Frame Object 32 (B20X40)

Case |LIVE

tems |Major (V2 and M3)

~ | Single valued

End Length Offset

(Location)
b Jt 6
- FEnd: | O0.m
(0. m)
Jt 15
JEnd: | og.m
(4. m)

Display Options
() Scroll for Values
@ Show Max

Equivalent Loads - Free Body Diagram (Concentrated Forces in Kgf, Concentrated Moments in Kgi-m)

305.35

QEQTS 9

MGIUILAINL JITE]

1105.8

14011%

Resultant Moment

g

Dist Load (2-dir)

1200. Kgfim
atz m

Positive in -2 direction

Shear V2

1400.11 Kgf
at4 m

Deflections

“

Moment M3

-1105.8 Kgf-m
atd. m

() Absolute

Reset to Initial Units

() Relative to Beam Minimum

\L//

@ Relative to Beam Ends

Deflection (2-dir)

0.000447 m
at2.m

Positive in -2 direction

Units Kaf, m, C

R

> WaSsuiiumluwudiniigniunisauiaiowasiukuy Shell lusiagnaniuen

F/N15ATUIN Tusuudan (nn.-u.)
A 1,280
Shell Element (8 x 8) 1,023
Uniform to Frame 1,106

UIAMAAINN1SIY Uniform to Frame TnalAssduniseuiailoninnin 1iiedan

AstENULUU Shell Yu afniuavasiulutroaiulun1ssuindnuisdiu vinllaud

Tuauiiananas
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2IASMANIUNTIR Steel Frame

>y File > Open Walwd EX3 Steel Frame fiasaiisliluumiiudn

| [ X-YPlane@ Z=6 |

I G

®_

¥
A

Tudegneilsdalaiing lneauyfdnagldiudnsagumaiernsdufiani X fe

Hollow Core: Samidnity 191 nAn./u.2
ADUNSAWTUNTN 5 2y, 120 nn./u.2

A0 Feom
P > 53U min DEAD 311 nn/u’
600 MM v ,
Wnun LIVE 300 AnN./4.

Properties of Object

Section

> ANUNTEAU X-Y Plane @ Z = 6 lagisnisiiy

> FeNUNIARItY duly Assign > Area Loads > Uniform to Frame lddnumtin DEAD

wanvindnasslaunmin LIVE
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DEAD : One-Way = 311 kg/m?

LIVE:  One-Way = 300 kg/m?

3-D View v X

B Assign Area Uniform Loads to Frames X

— General
Load Pattern DEAD ¥
Coordinate System GLOBAL Y
Load Direction Gravity ¥
Load Distribution One Way v
Uniform Load
Load 311 kgf/m?

Options
(O Add to Existing Loads
(®) Replace Existing Loads

(O Delete Existing Loads

‘ Reset Form to Default Values ‘

‘ oK ‘ ‘ Close ‘ | Apply‘%

> @9nuteNg 3-D View gﬂLuH Display > Show Object Load Assigns > Load Pattern...

> Lﬁaﬂﬂiiﬁminﬂ DEAD Aanuau Area Laan Uniform Load to Frame > Resultants

| [ All Object Loading (DEAD) (GLOBAL CSys) - X
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579

LILATIE

F5 [/fasun15ILA51

&
PRI

Analyze > Run Analysis %

'
o

>

ALY
Y

4

Y

> ansuansareINdssUnsuasluwuddnvensal LIVE aglanslusy

l

* X | [ Deformed Shape (LIVE)

Y

&l WINDY agladslugy

ANVBING

Ao5UNTILALTILUUA

> ANTITUEANINATVRINTILEAYF

]

~ X | [ Deformed Shape (WINDY)

File > Save Tufinlng EX3 Steel Frame wieldluundoly

{
[

>

ALY
Y

165

Mongkol JIRAVACHARADET |

SAP2000 » C5 Analysis



g

LLSINTENIUUKAIAN

wssnszvuundsidanuaindedldunimidnlaswmdasen, Janys wasiminasdadu

UmtinussNua 9 luian19m 189 azwssaunvilmainls v ugsifian19na1niuig
(Y ° [ a = [ < A £ & 1% o 1Y =

na1AN dmsuyuides 0 8 20 aarusnuIsiluaufenTunsaeniu dwsuyy 30 f 45

v v [ ! ¥ [ < %
pamaulznzauksiuaziuuin duinunavanussiuvasiluausga)ialugy

Roof Windward Roof Leeward

C,=05 C,=-1.0
\30-45°
Windward . Z . Leeward
Cp = 08 Cp = '05
> v >

Tudregremaluilagasanislauininussynasuunasrlaediviaiminussynluuegis
luwnfaazusaiuaslufianin@inidmdnlagldiuimideniuuu None wanldunin

LUU Uniform to frame @usutnvunlound wagldhsaauwuuduuseanswsany

X

> 5 SAP2000 Mwtie Kef, m, C adsluwnalul Tnena CtrieN
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> Tuntimne New Model Laan Initialize Model from Defaults with Units > Kef, m, C

wag Grid Only fslugy

F] New Model

New Model Initialization

(O Initialize Model from an Existing File
@ |Initialize Model from Default Settings
Default Units Kgt. m, C e

Default Materials United States w

Save Options as Default

Select Template

-

Blank Grid Only Beam 2D Trusses

P AMVUATILIULAL T EEAUNSA M ULAAE NIANNG

F3 Quick Grid Lines X

Cartesian  Cylindrical

Coordinate System Name
GLOBAL
Number of Grid Lines _
[t
X direction N ~_ |
o -

Grid Spacing Y -

X diection o g

> panvaluiiuiiing W¥ensienns Edit Grid Data AanUu Modify/Show System...
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> lunthsinsteyania adniden Display Grids as > Spacing UsUsseyynadun3a Z2 a7n

[
39U 1.5
Z 5rid Data
| Grid ID Spacing (m) Line Type Yisible Bubble Loc
1 3 Primary Yes End Add
2 1.9 Prirnanry Yes End
3 0 Prirnanry Yes End Delete

> YSuyuueaduszunu Y-Z @ X = 0 warnaauarduviuwagldasessudtlugy

|

Y-Z Plane @ X=0 | - X 3-D View - X

@ @ i e Ny Py
= |

Z

mnl BN < /

S

> pangavaBuuLENdIade damy Edit > Extrude > Points to Frames TdAn dy = -1
ey dz = -0.75

[ Extrude Points to Lines > o o o
Linear Radial Advanced

Property For Added Objects

¥ |FSEC1

Increment Data

V]
a

dy [ |
a 4
Number
\III
L[] L[]

> pangaUaBuuEt1eun day Edit > Extrude > Points to Frames Tdfn dy = 1 way
dz = -0.75
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> ne Ctrl+A 1EoNNINe waine Ctrli+R v Ineld dx = 4 wagdtuu = 1

> andueusnidlasisaeulalasiaiadalugy

| [ Y-ZPlane @ X=0

]
10 (20 (3

P9

v x 3-D View > X

[ 1
7 En (<)

12

> duay File > Save Tufindoya Asdolndin EX6 Simple Roof

> duuy View > Show Grid n3ana Ctrl+D 1iaUAN1Tuandun3a uaz View > Show

Axes WWBUANITLARNILNUAFANIG

> Aanly \@en Joints > Invisible o8N Livelvikansgase waziden Fill Objects

>y View > Set 3D View... nadailvilansyuses xy

3-D View v X
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O

> afnyy

Heniiurila None WaaafiundsaInuuuLaza1alagadna1uqasedn

YUV 4 udnwing (Guilardngadl 4) udane Esc Liieaana1nnIsn

v]

> adndy

L3N Areas > Local Axes wialikanaknu Loal Axes

Section MNone

Drawing Control ... | Mone <space bar>

piiuIanAsALAINY 1 vasiiueglunuisiviiadsainduiuiudaduiiamie sy

nsafuiseanTshigneunin (@1linsdlida Assign > Area > Local Axes Usuyy)

day Define > Load Patterns @31en3aiussyn LIVE

U33%N DEAD wuu One-way 9uU19 50 kg/m? LLé”Jﬂﬂ‘t'anJ Apply

General

ARNLADNNUNAIAT d9lay Assign > Area Loads > Uniform to Frame witelduaniin

Load Pattern ‘ DEAD v

Coordinate System ‘ GLOBAL .

Load Direction ‘ Gravity ©

Load Distribution ‘ One Way v
Uniform Load

= kgf/m?

Options
(O Add to Existing Loads
(® Replace Existing Loads
(O Delete Existing Loads

‘ Reset Form to Default Values |

Coc ] [ome] [ ]

SAP2000 » C5 Analysis
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> e Ctr+) lenundananase ennsaliinminussyn LIVE WUy One-way Yu19 30

kg/m? uaanadu OK

B Assign Area Uniform Loads to Frames K
General
Load Pattern LIVE v
Coordinate System GLOBAL o
Load Direction Gravity v
Load Distribution One Way ¥

Uniform Load

Load 30 kgf/m?

Options
(O Add to Existing Loads
(® Replace Existing Loads
() Delete Existing Loads

| Reset Form to Default Values ‘

| CK ‘ | Close ‘ ‘ Apply |

> &y Define > Load Patterns a313n3iussnn WINDY T4annsgiu NBCC2005

Load Patterns

Seff Weight ~ Auto Lateral
Load Paftern Name Type Multiplier Load Pattern
[WinDY | wina v|[o nBcc 2005 v
DEAD Dead 1
LIVE Live 0
WINDY o |INBCC 2005 .

> AanUu Modify Lateral Load Pattern 1&@nwuy Exposure from Area Objects

) NBcc 2005 Wind Load Pattern X
Exposure and Pressure Coefficients Wind Coefficients
() Exposure from Extents of Rigid Diaphragms Velocity Pressure (kPa)

@ Eosslizuaiis Objeclls.) Gust Effect Factor, cg

- Il |
.

Importance Factor, lw

Wind Exposure Parameters
Wind Direction Angle
Windward Coeff, Cp

Leeward Coeff, Cp
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> AannA1aeadlia iy View > Set 3D View Adndu YZ uadmranyy

v]

W@en

Area > Local Axes aziiiuinwnu 3 gnasaindfiaveaniisanssinuuemdsn

3

e

[

]

3

"\

[T]

»  Tuntieng 3-D View aanidenindiasuasdsazliidusmudiuay (Roof Windward)

> équlé Assign > Area Loads > Wind Pressure Coefficients Lﬁaﬂﬂiiﬁmmﬂ WINDY 14

A1 Cp = -0.5 Wisliduussiunaasanuiiaiuinu 3 vasiu adndu Apply

R = comrom oo »

Load Pattern
Load Pattern IerNDY Y

Pressure Type
O Windward (pressure varies over height)

Other (pressure constant over height)

Load Value
Pressure Coefficient, Cp -0.5 I
Options

® Replace Existing Loads
() Delete Existing Loads

‘ Reset Form to Default Values ‘

‘ OK | ‘ Close ‘

> pdndeniiundeniiuuy Wasuan Cp = 1.0 Wuvaniielmduussiumstunufiems

WU 3 Yosiumaan uaanaYu OK

SAP2000 » C5 Analysis
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3 Assign Area Wind Pressure Coefficient Loads x

Load Pattern

Load Pattern WINDY ¥

Pressure Type
O Windward (pressure varies over height)

(® Other (pressure constant over height)

Load Value

Pressure Coefficient, Cp |:I I

QOptions

(® Replace Existing Loads
(O Delete Existing Loads

‘ Reset Form to Default Values ‘

‘ oK ‘ ‘ Close | ‘ Apply ‘

a dldy U 1 ¥ d‘ a U
> aespanUNNUNS I LRazAUNenTIvde U AL TIRUaNTuLaU Load

AUAIUAN:
Load Pattern WINDY
Wind Press Coeff
Wylindward Mo
Cn 05
Global ¥ Component 0.
Global vy Component 0.3
Global £ Component -0.4
C,=-05
pr =0.3
0 = tan™(3/4)
= 36.87°
AuNauaL:
Load Pattern WINDY
Wind Press Coeff
Wylindward []u]
Cn 1.
Global ¥ Component 0.
Global v Component 06
Global Z Compaonent 0.8

> ARNLAONNUNAIAY AR ULAaTATUBELA daly Edit > Edit Areas > Divide Areas

Wenuusiunuduiden e lrdussdeinuyuiuinasiyaseilaLavesia
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[ Divide Selected Areas

Divide Options
O Divide Area into This Number of Objects  (Quads and Triangles Only)
Along Edge from Point 1 to 2
Along Edge from Point 1 to 3
(O Divide Area Into Objects of This Maximum Size  (Quads and Triangles Only)
Along Edge from Point 1 to 2
Along Edge from Point 1 to 3

O Divide Area Based on Points on Area Edges  (Quads and Triangles Only)
Points Determined From:

|| Intersections of Visible Straight Grid Lines with Area Edges
|| Intersections of Selected Straight Frame Objects with Area Edges
| Selected Point Objects on Area Edges

( Divide Area Using Cookie Cut Based on Selected Straight Frame Object
: [ ] Extend All Selected Frame Lines to Intersect Area Edges )
 Divid B

P > day Analyze > Run Analysis 3800 F5 aSun1snsenlaseaing

> Hon318n15 MODAL natsl Run/Do Not Run Case Tilaisunsdl MODAL

> AnskanIHaveInTsilesUnsariuwuddnvensal LIVE aslaslugy

| [ Moment 3-3 Diagram (LIVE)

1 <> | | Deiomed Shape VD) | <

> anskansraveInTsiiegunsariuwuAdnvensal WINDY aglanslusy

| [ Moment 3-3 Diagram (WINDY) = % | [ Deformed Shape (WINDY) | - x

SAP2000 » C5 Analysis

Mongkol JIRAVACHARADET 174




UNNUNHNUIUUNL

Tunsaindndsdgneveguunulagitliifinusesiuegiiuans envauyRlvidiuvesiuniegld

<9

nifavintnneulasas1aduaundmingadnvinduamnunuI v uLasdaun 19U

ANUAUIVDINLI

[ ] Assumed
L] Beam
| [ ] |

4 A Slab
: ! vy thickness

[e—>
Wall

thickness

Sud SAP2000 1dwae Kef, m, C a¥1slanaalvial Tnene CtrleN

> lumieing New Model Wden 3D Frames fAwiunaaisslusy

30 Frames
B 3D Frames X
30 Frame Type Beam-Slab Building Dimensions
orrnc o s Number of Stories Story Height
Number of Bays, X Bay Width, X
Number of Bays, Y Bay Width, Y

Number of Divisions, X |4 Number of Divisions, Y |4

[ ] Use Custom Grid Spacing and Locate

Section Properties

Beams | Default M|+
Columns | Default |+
Areas | Default M|+
Restraints Cancel
> adndy \fon Fill Objects wag Apply to Al Windows wadaniinsnadalugy
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| [ X-YPlane@2Z=3 |

®7

> AdndeniY duay Assign > Area > Automatic Area Mesh 1denuusiiugesvuin 0.5

Mesh Cption
) None
(O Auto Mesh Area Into This Number of Objects (Quads and Triangles Only)

Along Edge from Point 1to 2
Along Edge from Point 1to 3
® Auto Mesh Area Into Objects of This Maximum Size (Quads and Triangles Only)

Along Edge from Point 1to 2 0.5 m
Along Edge from Point 1 to 3 0.5 m

(0 Auto Mesh Area Based on Points on Area Edges {Quads and Triangles Only)

> panly M| zerlvuans Show Analysis Model wag Apply to Al Windows agnt

Apply ielinaninisiusges @Saudlansuansnduu

_[ Analysis Model - X-Y Plane @ 7=3 > X X

B
o

®7
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> ﬁl’ﬁmg Define > Section Properties > Area Sections... 80518015 ASECT udnadyl

Modify/Show Section AMuualAiiANRUT 0.15 m

Section Name |ASE':'1 | Display Color .
Section Notes | Modify/Show. . |
Type Thickness
(@ Shell - Thin Membrane
() Shell - Thick Bending

> ﬁﬂl,uyj Define > Section Properties > Frame Sections... agnysl Add New Property
daniuntindaraunisdasuasaduntndaaiu UW a8a11uan 0.15 m wirduau

PUINY AZAINNNIE 0.10 M WNAUANUAUINTS

Section Name [uw | pispiay coor [l
Section Notes ﬂodmﬁow Notes.. |
Dimensions Section

Depth (13) 0.15 ‘

Width (t2) 0.10

> Tuntmn9@e9dii AANEBNATULUIAITIENY NA Ctrl+R Tdsyey dx = 2 m

B
o=

®7
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> pandenauniassulug dauy Assign > Frame > Frame Sections idenfvuaidy
nudin UW
> &y Define > Load Patterns #3193UuuUsYN SDL uag LIVE
[ Define Load Patterns X
Load Patterns Click To:
Self Weight Auto Lateral
Load Pattern Name Type Multiplier Load Pattern L s LaEd) P
|L|VE | Live v I:I Add Copy of Load Pattern
DEAD Dead 1
sDL Dead 0 Modify Load Pattern
[ D
+ Delete Load Pattern
Show Load Pattern Notes...
oK Cancel

> AdNEBNAIY UW iy Assign > Frame Loads > Distributed tiannsaiussnn SDL
Teuwdnusingi 500 nn./al.

3 Assign Frame Distributed Loads

X
General Options
Load Pattern SDL " I O Add to Existing Loads
Coordinate System GLOBAL v (® Replace Existing Loads
Load Direction Gravity = O Delete Existing Loads
Load Type Farce v Uniform Load
>00 kgf/m
Trapezoidal Loads
1 2. 3 4.

Relative Distance e 0.25 0.75 1
Loads 0 0 0 0 kgf/m

(® Relative Distance from End-I O Absolute Distance from End-I

‘ Reset Form to Default Values ‘

‘ oK ‘ ‘ Close ‘ ‘ Apply ‘

'
a [

> ARANUIAAUARA g9y Display > Show Object Load Assigns > Frame \donnTal

U539n SDL Wikanatmiinuuy Span Loading (Forces) uaanay OK
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Load Pattern Name

Load Type

(@) Span Loading {Forces )

Coordinate System

DL

Current Display System v

-

P » dawy Analyze > Run Analysis vi3ana F5 asun1sinsenlaseasng

> §on318n15 MODAL natsl Run/Do Not Run Case Tilaisunsal MODAL

¥
£

> fedolddn EX7 Wall on Slab

SAP2000 » C5 Analysis
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9
Y
i

SMax 8¢ Show Deformed Shape

NsuanIHATaIIELsarMdesUnsanglansdlussyn SOL lngaiinninsingany

9] ﬁbﬂLm‘g Display > Show Forces/Stresses > Shells \@ennsed SDL, Shell Stresses,

[ Display Shell Stresses

Case/Combo

Case/Combo Name sDL "l

Multivalued Options
Envelope Max

Envelope Min

® Step 1 -

Contour Range
® Automatic Contour Range (O User Defined Contour Range
Minimum Value for User Contour Range

Maximum Value for User Contour Range

Stress Averaging

() None
\

) At All Joints

O Over Objects and Groups

o~

Set Groups...

Miscellaneous Options

Show Deformed Shape

Show Continuous Contours (Enhanced Graphics)

Component Type
O Resultant Forces
O Shell Strains

[ ] Normalize Stresses by Material

Qutput Type
(® Visible Face
O Top Face

O Bottom Face

Component

O s

O s22

O s12

O SMin

O svM

[ ] Show SMax and SMin as Arrow

AanuTAEolA duuylilanmieusangld SDL iusieniiu

[ Stress SMAX Diagram - Visible Face .. | =~ % | |

\.
=

Stress SMAX Diagram - Visible Face (SDL) - X

UMl SIaz N skeuniiAgeusaldnts dwsuniseenwuuenaldailuwud

sauazusudeuluiugeusualindasiiaguduiu
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WNNUNUUNUAUI9EIU

veasstuiufgafueasudmdnussynliwi i uiinseadnsninansuununIediann
nsziilpeiiduaslifiiavseniusessu wiawnsavi llaenisutsiududiudosudqld

dmdnusImnueniu

> é"al,mé File > Save As #sioldin EX8 Load on Slab

> ARNLAINANUBLUIALATLUIUBU NA Ctrl+R ﬁﬁsﬁwulﬁﬁﬂugﬂ (S¥ey1e 1 m)

([ XVPane@Z3 | =[] 3DView | -

> denitunazandiliiduduuis duay Edit > Edit Areas > Divide Areas LEoALUSULUY
Divide Area Using Cookie Cut Based On Selected Straight Line Objects

> pAnEenLazauA U eluNun NI uEduLUI99N

| X-YPlane@Z=3 | - 5 3-D View = 5

®7
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> adnideniiun1ely duuy Assign > Area Loads > Uniform ldeniwiinussyn LIVE

General

Load Pattern IVE

Coordinate System

GLOBAL v

W

Load Direction ‘ Gravity

W

Uniform Load

Load

Options
() Add to Existing Loads
®) Replace Existing Loads
(O Delete Existing Loads

| Reset Form to Default Values

2

kgf/m

|OK‘|Cbse“Apply‘

> dadnuinsgauila duuy Display > Show Object Load Assigns > Area Laennsel

UsYN LIVE Wiansdmniniuu Uniform Load Resultants wainays OK

K

P > dauiy Analyze > Run Analysis vi5ana F5 asun1sinsenlaseasng

> gnIsuARIATeItIEkIarn1SdsgUnssneldnsalussyn LIVE aglanslugy

SAP2000 » C5 Analysis
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uiuIfinsueuilarnBlsEs NS umn

> panly & Uandealuwna @eniunIvue

| [ XYPlane@Zz=3 | v X 3-D View v X

> duuy Assign > Area > Automatic Area Mesh Wlandusndanusugesuua 0.5 X 0.5

m aglensidegunsaalugy
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4

dauUnlunu

nmanadeadaluiuldndnnisifeatufeneaiuieldlunsuusiuesnidudiuguaindn

\Bonwazavadruduraadaig
> dauy File > Save As A¥aldI1 EX9 Slab Opening

> AANEINNUNTINA1IWANA Delete auuaas19aanle

®i

> AANReNNUNWAEYNLKY 9y Assign > Area Loads > Uniform Tadumiin LIVE

General

Load Patiern ‘ LIVE v
Coordinate System ‘ GLOBAL v
Load Direction ‘ Gravity

Uniform Load

Load

300 kgf/mz
Options
(O Add to Existing Loads
® Replace Existing Loads
O Delete Existing Loads
‘ Reset Form to Default Values ‘
‘ QK “Cbse“Apply|

SAP2000 » C5 Analysis

> dauy Analyze > Run Analysis 380 F5 Lilasunsinseilasasng
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> ansuansravemthsusuarn1sidesunsaneldansalussnn LIVE azladslugy

|

Deformed Shape (LIVE) - Contours for Uz

E 7

>K

- X

3
0.9

1.35

ol

Deformed Shape (LIVE) - Contours for Uz - X
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N139aNLtUU

Tuuntaznandiniseanuuulassasialy SAP2000 Tngaztdunisoanuuumandaaziunis
AONNUNAAMAN KAZN1TEDNRUUABUNS ALESILLVAN 1A8NaIINTATIAS1998ABIN1UNS
AT L3198 MUANTEIUTINNT WA MTUBBNUWUL Laenu1asgIuluNIToankULLAaY

W151TA05H199 HI0aNRUULATINILUANINANITOBNLUUTURUUANY na onudavinduy

FeueNUbuNan

n1seanuuUlATIEs19Iman Steel Design

‘, > éljx‘u,uyj File > Open Walwd EX3 Steel Frame Tua1ud &4 File > Save As G3do71 EX3
Steel Frame DSGN

| [ X-YPlane@7Z-6 |

®_

Il

ANSLABNVALUINAD A LUNR Auto Select List

> auy Define > Section Properties > Frame Section aanya

Import New Property Laanwtingda | / Wide Flange I

|/ Wide Flange
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> denasmthdamanvadinglnd TH WF denuindn W200 i

Wa00 iansslusy (pumihdnfisniulagna Delete Property)

S Frame Properties

Properties
Find this property:

W350X350X106-A

W350X175%41.4
W350X175%49.6
W350X250%69.2
W350X250X79.7
W350X350X106
VW35 0X106-A
W35 0X115
W350X350X131
W350X350X137
W350X350%156
W350X350%159
W400X200X56.6
W400X200X66

0K

Click to
| Import New Property. |
| Add New Property... |
| Add Copy of Property. |
| Modify/Show Property |

Delete Property M
- Cancel

> panUu Add New Property 1880 Auto Select List

S Add Frame Section Property

Select Property Type

Click to Add a Steel Section

Frame Section Property Type

Steel w

1

I/ Wide Flange

[

Channel

Tee Angle

m

1

Double Angle Double Channel Pipe Tube
@ | Byl 1
p— fﬁ
Rectangular Circular Auto Select List Steel Joist

Cancel
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> aetiaidu AUTO1 W@enutihda W snuafididan adndu Add dreumisuan el

TUswnsuvinnsidentanednlugia

B Auto Selection Sections X
Auto Section Name |AUTO1
Auto Section Type | Steel
Section Notes Modify/Show Motes._.

Choose Sections:

List of Sections Auto Selections
Add ->»
<- Remove
Show
Starting Section
Median Overwrite.

All Windows

> adndu Uansuansiiu Fill Objects way Areas > Not in View Laan Apply to

> na Ctr+A LEeNeIre1AIviaie daay Assign > Frame > Frame Sections Lian Auto

Select List nidianans (AUTO1) aguanstuuunesne1n1sndlugy

> adndnuieineidalduans duny Display > Show Misc Object Assigns > Frame ten

Section Properties

_[ Frame Section Properties ] r X _[ Frame Section Properties ] * X

L?
200x200x85.7 dﬁUTO!ZOO:ZOO 0357 d)\UTOiZOO:ZOO 85.7 tﬂ\UTOIt

02002857 (AUTO

([?J
D0x200x65.7 (AUTOT

0x200x85.7 (AUTOWRS00x200x85.7 (AUTO
00x200x85.7 (AUTOY

V200X 2006535 7 (AUT

:

D0x200x65.7 (AUTO W

20042005857 (AUTD

EOOSZOOIGE.? (AUTO
ki

@

=

=

z

L

u

=]

2

&

(=

od

A

&

(=) =]
Z00x200%85.7 dAUT@leOxZOO 5

V200x 200555 7 (ALIT!
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IANFUDIABIAT Group Members

dwiueiastudiegieiiisnazdmdu 4 nqufe L@ (Column), AURAMIY X (BeamX), A

A9 Y (BeamY) bag bkl (Brace)

> Juuy Select > Select > Group %3ena Ctrl+G ziiudnguiaiwazauiiania X gn

VuABY I

[ Select by Groups e

Filter
Clear Filter

Groups
ALL

All Beams
All Beams X
All Columns

> Z‘Q‘IIJQLQJE Select > Select » Select Lines Parallel To » Coordinate Axes or Plane +@an

szUU XY AAnUu Select Liteidonauvianua udinatu Close
> A Ctrl+Shift+G 1@an$18n13 All Beams taz Replace Group ﬂaﬂﬂu OK

> na Ctrl+G i N385 All Beams adnda Select waatdan All Beams X adnuy

Deselect tolviudanuiianig Y figniden

| [ X-YPlane®@7=6 | *x | [ 3-DView | > X
9 S .

O R T R R B

S B B B

¥ o
v A

> na Ctrl+Shift+G Aanys Define Groups > Add New Group 743811 All Beams Y e

NAULNTININAIS Assign to Group Laens18n1s All Beams Y nata OK

9

¥
v A

> pdnEeNYioukNILUI N AaNUY Define Groups > Add New Group fs%@11 Brace

WaNauUN Mg Assign to Group 1ABn318n13 Brace naYy Apply
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| [ X-ZPlane®Y=-6 |

> X 3-D View

B | > iy Analyze > Run Analysis visena F5 iasun1siinsienlasasng

> duanman1side unsuagliuddiniiiens1aeuANgNABIBnASs

| [ Moment 3-3 Diagram (DEAD) |

vx_[

Deformed Shape (DEAD) |

NIAUIINNIIM

Load Combinations

SAP2000 Az¥in1aaselaseaineniglauininussynusaznsalueniu n1sivuansel

ussnnTidledeinisnanisinsgini e luldluniseenwuududas u1nsgiuasll

Jafnuansdlussmnsmiiuanaeiu dusuludiegisiisnazesniuulassadaman wuy

lae3Sniiensanieoulyt (Allowable Stress Design, ASD) auy@indeinisldnsdiussnnsiu

aastoluil (Jumsandalilaldnsunnnsdl)

1) 1.0D + 1.0L
2) 1.0D + 0.75L + 0.45W

3) 1.0D + 0.75L + 0.525E

> éli‘u,mé Define > Load Combinations ﬂ’?ﬁﬂ‘fju Add New Combo...

SAP2000 » C6 Design
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191




B Define Load Combinations X

Load Combinations Click to:

| Add New Combo. . \ |
Add Copy of Combo

Add Default Design Combos. ..

Convert Combos to Monlinear Cases...

Cancel

> N3RlUTINNTIN COMBI LHannsalussyn DEAD uag LIVE lde Scale Factor = 1

F Load Combination Data X
Load Combination Name (User-Generated) CcomB1
Notes Modify/Show Notes...
Load Combination Type Linear Add R
Options
wert ser Load b reate llinear Load Case ad b

Define Combination of Load Case Results

Load Case Name Load Case Type Mode Scale Factor
LIVE ~ | Linear Static 1
DEAD Linear Static 1
LIVE lLinearStatic | 1 | Add
Modify
Delete
OK Cancel

> afensdlussnninimaslagiinisiu nsdlussnidusaiiudie WINDY v3e EQKY

£TNIAT + 1HIINWIINNUDTNIAA +Y wag —Y auld 5 518015 Fallfe

COMB1 = 1.0 DEAD + 1.0 LIVE
COMB2 = 1.0 DEAD + 0.75LIVE + 0.45 WINDY
COMB3 = 1.0 DEAD + 0.75LIVE - 0.45 WINDY
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cCOmMB4

1.0 DEAD + 0.75 LIVE + 0.525 EQKY

COMB5 = 1.0 DEAD + 0.75LIVE - 0.525 EQKY
[ Define Load Combinations X
Load Combinations Click to:

COMB1 Add New Combo...
come2
ggmgi Add Copy of Combo...

| Modify/Show Combo...

Delete Combo
Add Default Design Combos...
Convert Combos to Nonlinear Cases. ..
OK
Cancel
& & .
1 n1saseanuuulAsIas19man Steel Frame Design

> Lﬁ'amuyj Design > Steel Frame Design > View/Revise Preferences Lﬁaﬂmmgm

29NLUU AISC-ASD89 LasMMAUANIITINLNDSDONLUU

E Steel Frame Design Preferences for AISC-ASD89 X
[tem Description
e o e oo s
1 |Design Code AISC-ASDE9
2 |Multi-Response Case Design Envelopes
3 |Framing Type Moment Frame
4 |Lateral Factor for Wind 1.
5 |Lateral Factor for Seismic 1.
6 |Consider Deflection? No
7 |DLLimit, LY 120.
8 |Super DL+LL Limit, L/ 120.
9 |Live Load Limit, LY 360.
10 | Total Limit, L/ 240.
11 |Total-Camber Limit, L/ 240.
12 |Pattern Live Load Factor 0.75
13 |Demand/Capacity Ratio Limit 0.95
14 |Cm Calculation Option Program Determined
15 |Cm Calculation Tolerance
16 |Cb Calculation Cption Program Determined
17 |Cb Calculation Tolerance

> é}\‘]LNH Design > Steel Frame Design > Select Design Group Lﬁaﬂﬂﬁjuﬁ%aamwuﬁa

All Columns, All Beams X, All Beams Y Wag Brace
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B Steel Design Group Selection X

Choose Groups

List of Groups Design Groups
ALL .AII Beams X I
All Beams All Beams Y
All Columns
Add - Brace
<- Remove

Cancel

> é’\‘il,mg Design > Steel Frame Design > Select Design Combos Lﬁaﬂﬂiiﬁmmﬂﬁmﬁ

agldluniseeniuy COMBL fis COMB5 wagadnliiiionnisaianstlussnsiusnluds

B Design Load Combinations Selection ped

Load Combinations for Design

Select Type of Design Load Combination

‘S AW AR FY

Load Combination Type Strength w

Select Load Combinations

List of Load Combinations Design Load Combinations

Add -=» COMB1

ComB2

COMB3
<- Remove COMB4

COMB5&

Show...

Automatic Design Load Combinations

CD Automatically Generate Code-Based Design Load Combinations )

Set Automatic Design Load Combination Data

> ﬁ}ﬂl,m% Design > Steel Frame Design > Start Design/Check of I

Structure %5909 Shift+F5 LBLSUANYIINISAIUIUBDNLU

= I

dleldsunsuviniseenuuuiaiaazuanmtdnfidenuaznanisesnwuulnessyduuun

ISP

A¥DIABIANTAINEATIEIUAIIUADINITHBANEY (Demand/Capacity Ratio) £115ALAY

1.00 Wudusaneeso1asuidsliiewmeliniun1seeniuu
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|

Steel Design Sections (AISC-ASDS89)

]

—
f‘i,,-,-,c: a0, =
12 Mgl o
s TR G, NG e 19T I’"”-‘U‘-__w
s, o ¥
L v = ._*&'%@,tﬁ n{l&‘"‘w £
B e S e W
b g X o

mw.‘%,j = BT =

A )
i i\{j o
o B S &
Tody g™

g W &g
é‘? iy '}%

> ﬁ'ﬂLmé Design > Steel Frame Design > Verify Analysis vs Design Section Lion$1980U
INFaNlglunsIes1zkas Nlaainniseanwuuanaiuns e luaz e

SAP2000

Analysis and design sections differ for 86 steel frames.. Do you want
! to select them?

Yes

NOJ;*

6 DIADIANTNNAIINNITDBNLUUANAUN LY IUNITIATIE

ntuglazsyynddl 8

> manUy =] Yapderluna uaine F5 Lilefuinszilagldnindailaainnisesniuy

WaINA Shift+F5 1ieSueanuuy envinAnlnl WaidInsiaaeugiduliy 31uIuesd
91A157IR NN UAzanaY Jaudnagrimaneasendunoudn F951019n0 Yes Liog I

Juesdonmsinuidsitaymudiimsivuanindalilagnswunuiiagld AUTOL
SAP2000

>

Analysis and design sections match for all steel frames.

OK

AUNTEIIATFAN B LUNITIATIZABALAUNG AT L ANNNNTODNLUUNINUAR I
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> ensvdeudunsianvine31neddeIAIsHIuLe duy Design > Steel Frame

Design > Verify All Members Passed

SAP2000 X

| All steel frames passed the stress/capacity check.

OK

¢ =

> AFNYNBIADIANSIIERNANTTERNLUY kaIAFNUY Details 1ivelvikanisnenisAuIn

1n8aLLDuANAN LU

5] steel Stress Check Information (AISC-ASD89) X
Frame ID 38 Analysis Section W350:250x79.7
Design Code AISC-ASDE9 Design Section W350x250x79.7
COMEBEO STATION /-——--MOMENT INTERACTION CHECE————-— [/ f-MAJ-SHR———-MIN-SHR-/
an] LOoC RATIO = AXL + B-MAJ + B-MIN RATIO EATIO
COME4 0.5 0.007(T) = 0. + 0.006 + 0.001 o.008 0. -~
CCMEB4 1. 0.013(T) = 0. + 0.01 + 0.003 0.006 o
COMB4 1.5 0.018(T) = 0. + 0.014 + 0.004 0.005 0.
COME4 2. o.022(T) = 0. + 0.017 + 0.005 0.003 0.
COME4 2.5 0.025(T) = 0. + 0.01% + 0.007 0.002 o
COME4 3. 0.028(T) = 0. + 0.02 + 0.008 0. a
0.033(C) = = + 0.008
Modify/Show Overwrites Display Details for Selected ltem Display Complete Details
Overwrites | Details &: Tabular Data
Steel Stress Check Data AISC-ASD89 X
File
4 Units | Kgf, m, C A
3
ATSC-ASDES STEEL SECTICN CHECEK
Combo : COMB4
Units : Egf, m, C
Frame : 38 Design Sect: W350x2Z50x79.7
X Mid : -&. Design Type: Beam
¥ Mid : &. Frame Type : Moment Resisting Frame
Z Mid : &. Sect Class : Compact
Length @ 6. Major &xis : 0. degrees counterclockwise from local 3
Loc H RLLF H
Area Q.01 SMajor : 0.001 rMajor : 0.146 AVMajor: 0.003
IMajor : 2.170E-04 SMinor : 2.920E-04 rMinor : 0.06 AVMinor: 0.006
IMinor : 3.650E-05 ZMajor : 0.001 E : 20400000000,
Ixy 0. ZMinor : 2.920E-04 Fy : 24000000,

SAP2000 » C6 Design Mongkol JIRAVACHARADET 196



N1399NLUUABUNIALEIY L‘Vigﬂ

RC Design

¥
v A

> dauy File > Open Walwd EX4 Simple RC 2 Fusuaids File > Save As flaiadn EX4
Simple RC DSGN w&1na F5 SunsiAsizn
| [ Deformed Shape (DEAD) - Contours for Uz v X | [ Deformed Shape (DEAD) - Contours for Uz v X

>y Analyze > Run Analysis #3809 F5 ie3un1sinsienilaseaing

ACI318-14 uazUFuamaiimeseaniuunuunsgIu 2.a.1. adugy

> é‘ljal,uuﬂ Design > Concrete Frame Design > View/Revise Preferences Lﬁaﬂmmgﬂu

E Concrete Frame Design Preferences for ACI 318-14

Item Value
1 |Design Code CACI318-14 )
2 |Multi-Response Case Design Envelopes
3 | Number of Interaction Curves 24
4 | Number of Interaction Points 11
5 |Consider Minimum Eccentricity? Yes
6 |Seismic Design Category D
7 |Design System Rho 1
8 |Design System Sds 0.5
9 |Phi (Tension Controlled) 09
10 |Phi (Compression Controlled Tied) Ccor D)
11 | Phi (Compression Controlied Spiral) 0.75
12 |Phi (Shear and/or Torsion) C 085 D
13 |Phi (Shear Seismic) 06
14 |Phi (Joint Shear) 0.85
15 |Pattern Live Load Factor Cors D)
16 |Utilization Factor Limit 095

Pattern Live Load Factor :

SAP2000 » C6 Design
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115511 ACI fi’mumiv’fﬁmmaﬁuaqmiﬁ'ﬂgmwuﬁmﬂ'ﬂ% (Live Load Pattern) 1ilo
8n57d3u LL/DL > 3/4 Tulusinsu SAP2000 uag ETABS azldigusvanalagly Pattern
Live Load Factor (PUf) Aounnumesilliusssnmarmannvanslunisdaguuuutimin
23 PUf aztfusamaiuvosimiinussynasfiazgminludualsmsiuannanstaaiioy
Radunugs

f2-Plif - (LL - 1?)

Mpos,MAX = f1'MDL+ 8

We 1 = feauiiwdmtnussynai (1.4)

f2 = fhgaufiuindinussmnes (1.7)
PUf = dhgauguiuutiwidnussmnaslu SAP2000 wag ETABS wrmunli 0.75

Y Y

£

fdanslraadunly 1.0 wazly 0 Wedanisldauniadend

NSAUTINNTIUDDNLUUABUNIALAIULAAN

> &awuy Design > Concrete Frame Design > Select Design Combos... L8 ann el
ussnnunazldluniseanuuu lngenaasiuedniniuy Define > Load Combinations

| = Y] o | 1 & o v = 1%
Wuiganuludiegieniseanuwuulaseasiunaniuas nselilusunsuaselilag

anludfnuansgueenuuuLdanty

> AanUy Set Automatic Design Load Combination Data LiefeA1nselussnnTay

E‘] Design Load Combinations Selection X

Load Combinations for Design
Select Type of Design Load Combination

Load Combination Type Strength o

Select Load Combinations

List of Load Combinations Design Load Combinations

Automatic Design Load Combinations

Automatically Generate Code-Based Design Load Combinations

| SetAutomatic Design Load Combination Data. wl
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B Code-Generated Automatic Load Combinations for Concrete Frame Design - ACI 318-14 X

Limit States for which Automatic Load Combinations are to be Generated

Strength

Choose Load Cases to Use for Limit State

Limit State Strength

List of Load Cases Load Cases for Automatic Load Combinations
Load Case Name Load Case Design Load Load Case Name Load Case Design Load
DEAD ~ | LinStatic ~ |Dead ~
EQKX LinStatic Quake
EQKY LinStatic Quake
LIVE V' |LinStatic v | Live v

Show Only Load Cases with Valid Design Load Types

D+L a A A o = 1 o A ¥ QIJ o
+E > E]ﬂ‘V]’NLﬁ@ﬂﬂ@ﬂ’]iﬂﬁ%‘u&‘lﬂiiu‘Uii‘Vq]ﬂi’llliﬂﬂ@]iﬂ‘lﬂﬂﬂﬂ’]ﬂLa@ﬂwﬂﬁiﬂ’]uua’l GAGAY Define

> Load Combinations ﬂaon Add Default Design Combos

[ Define Load Combinations ped

Load Combinations Click to:

Add New Combo...

| Add Default Design Combos...

Convert Combos to Nonlinear Cases...

Cancel

> &8N Concrete Frame Design a3 1ansalussnnsiumuansguiidenty

B Add Code-Generated User Load Combinations X

Select Design Type for Load Combinations

() steel Frame Design

@ Concrete Frame DesigD

() Aluminum Frame Design

() Cold Formed Frame Design

Set Load Combination Data...
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> nIalusINTINAzgnailunnAlugudasiaiunsandnly Modify/Show Combo Lite

%
psdauwn bl
[ Define Load Combinations X
Load Combinations Click to:
UDCON1 Add New Combo._.
UDCON2
UDCON3
UDCONA Add Copy of Combo...
UDCONS
UDGONG | Modify/Show Combo...
UDCONT
UDCONS
uncons | 5] Load Combination Data X
UDCON10
UDCON1
UDCON12
UDCON13
UDCON14 Load Combination Name (User-Generated) UDCON2
Notes Modify/Show Nofes. .
Load Combination Type Linear Add v
Options
Convert to User Load Combo Create Nonlinear Load Case from Load Combo
Define Combination of Load Case Results
Load Case Name Load Case Type Mode Scale Factor
LIVE vJEn_ea?sTtaﬁic_ TPN B 11V LK
DEAD Linear Static 14
LIVE Add
a Y v a a . . A
> ARNNUIRIN X-Y Plane @ Z=6 Wa3AAN Aanten Fill Objects 88N Wazlasan

Areas > Not in View Tsinanaaniy Frames

[ X-YPlane®Z=6 | > X

P9 9 8

®_

®_
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mﬁma‘%umum'ﬂumu

m > ﬁbﬂl,u‘i%l Design > Concrete Frame Design > Start Design/Check of Structures #3009

Shift+F6 LBISUNNSAIUIMEBNLUY kantUasuniiedu Kef, cm, C

[ Longitudinal Reinforcing Area (ACI318-14) ] - X
0.727 0727 2.531 2531 0694 2531 2531 0727 0.727
1137 2.505 1.466 1.398 1.584 1.398 1.466 2505 1.137
o o (o] o —
als N8 il 4
o~ =T =T o =
o o o =T o = o o
;o — = T = ;o "l
o= [V - &) [V - & o= ]
oo — o — o oo
oy & WD o w oy
B3 =< Y ~ < B3 0.9
0o — g T Y oo & —
1135 1135 3537 3439 1105 égg 3537 1135 1.135
1625 3.03 2298 2237 2531 2.237 2298 303 1.625 0.7
W o & WD o w oy
0 | P =e Rl oo W =
W P~ =t P~ = 0w
N — o o oo o — 0.5
oo o =T o = o o
=] — = — = e al=]
o =r [V - &) [V - & o=
ooy — o — o oo 0.
oD o~ (o] & —
3= it ~ B e
o|~ - - oS —
0.727 0727 2531 2531 0694 2531 2531 0727 0.727
1135 2505 1.466 1398 1584 1398 1466 2505 1.135

VUAMULAALAIIZLANITIEY 6 F7 ABUSUIUNUTVANLESY (cm?) YaUANUULAZINAN

A1991UaN8ANUT9E78, NANTIATU kazUangAIUIN9YIN

1.135 cm? 1.135 cm? 3.537 cm?

1.625 cm? 3.03 cm? 2.298 cm?

satiuldiudniasy 2-DB16 visuukazaennaen A, = 2(2.01) = 4.02 cm?

> ARNYNNIAUITEYITYALIBYANANTOBNLUY

w m @ O
O ~ 0 W
w w M~ =t
o~ ™ o
1135 . 1.135 3,537
1625 [ 3.03 2298
w m @ O
O ~ 0 W
w w M~ =t
o~ ™ o
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E Concrete Beam Design Information (ACI 318-14)

Frame ID 32 Analysis Section B20X40
Design Code ACI 318-14 Design Section B20X40
COMBO STATION BOTTOM
D noC STEEL

250. 2.552
250. 2.531
300. 2.032
300. 1.905
350. 1.135

350. 1.135

Modify/Show Overwrites Display Details for Selected ltem Display Complete Details

Overwrites Summary . ! | Flex Details | | Shear Details Tabular Data
L

Stylesheet: Default

Cancel Table Format File

> Aandu Summary WegemsmuInlagaslveinIseenwuuntfnA

Concrete Design Data ACI 318-14 X
File
4 Units |Kgf,em, C v
TV
3
ACI 31&8-14 BERM SECTICH DESIGHN Type:Sway Special Units: EKgf, cm, T (Summary)
Element : 32 D=40. B=20. bf=20.
Section ID : B20X40 ds=0. dct=4. dcb=4.
Combo ID : UDCONZ E=233928. fc=240. Lt.Wt. Fac.=1.
Station Loc : 400. L=400. Fy=4000. fys=4000.
Phi (Bending) : 0.8
Phi (Shear) : Q.85
Phi ({Seis Shear): 0.6
Phi (Torsion): 0.85
Design Moments, M3
Positive Hegative Special Special
Moment Moment +HMoment —Moment
218154.265 -436308.53 218154.265 -436308.53
Flexural Reinforcement for Moment, M3
Reguired +Moment —Moment Minimum
Rebar Rebar Rebar Rebar
Top (+2 RAxis) 3.537 0. 3.537 2.531
Bottom (-2 Axis) 2.298 1.724 0. 2.298
Shear Reinforcement for Shear, V2
Rebar Shear Shear Shear Shear
hv/s Vu phi*Ve phi*Vs Vp
0.008 S988.194 S5027.885 960.299 1704.432
Reinforcement for Torsiom, T
Rebar Rebar Torsion Critical Area Perimeter
At/s Bl Tu Phi*Tth ho Fh
0. 0. 0. 18701.501 283.787 84.44
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wantasusuLsadauluau

> AANUUIF19 X-Y Plane ﬁj\‘imyﬁ Design > Concrete Frame Design > Display Design

Info... lden Shear Reinforcing lllanananiasusunsuidou

B Display Concrete Design Results (ACI 318-14) x
@ Design Output IShear Reinfarcing £
() Design Input Design Sections

| | Shear Reinforcing Area Per Unit Length (ACI 318-14) ] - X

0. 0. 0002 0.026 0.021 0.026 0.002 0. 0.

Y

0.004 0.003 0.023] 0.038 D.ES DD’%B 0.023 0.003 0.004 0.7

0.9

0.003 0.018 0.018
0.022 0.004 0003
0.022 0.004 0.003
0.003 0.018 0.018

™ o o ]
o o o o
= =} =} o 0.5
o o o o
o = = o
o =1 =1 o 0
o o o o
o ] ) o)
- o o —
o =] = o
o o o o

0. 0.018 0.002 0.026 0.021 0.026 0.002 0.018 O

[ '
~ I

ATiuansfeiuTivansuLsIdeusenilsALE (A/sS) F08199Y 0.023
auyRldivanuasn DB1O (A, = 2(0.785) = 1.57 cm?)
svgziamanUasn s = 1.57/0.023 = 68.3cm > [d/2=18]  Uses= 18 cm

AINUILLIANANITODNLUUATUAD
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‘ — 2-DB16

[ STIRRUP
DB10 @ 0.18 m

‘ —— 2-DB16

NANTSBNLUULEIABUNSALESULAN

> AdnNNIRn19 3-D View ﬁyﬂmyj Design > Concrete Frame Design > Display Design

Info... N Longitudinal Reinforcing loiuansnaniasuniuea

-

3 Display Concrete Design Results (ACI 318-14)

=]

(®) Design Output

ll.ungitudinal Reinfarcing VI

Show Ratio walues Above

—_—

Select Frame Objects for which Ratios are Displayed

(") Design Input

Design Sections

|

Cancel

ﬂ%Lﬁu’jﬂﬁl,ﬁ'ﬁ/iaﬂﬂﬁuuﬂﬂﬂL{J‘uaLLGNWLI’WEJ5\1EJEJﬂLLUU13jB\i’1u§]lE]Qm§’J§JﬁE]ULL?#L‘U

||

Longitudinal Reinforcing Area (ACI 318-14)

TE o Bagg
AT g,
ot Higand ™| TTerggnng

Gad ™ pis AT
2530 5% l?.ug %@;:g“g,:;} s

159 e

ycEy AR
LFHC %.@igﬁj

\f a% eéj.-a ’%% . 0

* X
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> AdnnlEdudladLiiensgazidean1seaniuy nAYN Summary kg B/C Details

E Concrete Column Design Infarmation (ACI 318-14)

Modify/Show Overwrites

Overwrites

Strength

Display Details for Selected ltem

Summary Flex. Details

Interaction

Shear Details

Joint Shear . BIC Details

Display Complete Details

Tabular Data

Stylesheet: Default

Frame ID 7 Analysis Section C20X20
Design Code ACI 318-14 Design Section C20X20
COMBO STATION LONGITUDINAL MAJOR SHEAR MINOR SHEAR

ID LOC REINFORCEMENT REINFORCEMENT REINFORCEMENT

DCON12 300. 4. 0.018 0. ~
DCON13 0. 0.018 0.

DCON13 150. 4 0.018 0.

DCON13 300. 4. 0.018 0.

DCON14 0. 4. 0.018 0.

DCON14 150. 4 o] 0.

DCON14 4 0.0

Cancel Table Format File
=~ . Yo
\lenm B/C Details aglandlugy
Concrete Design Data ACI 318-14 *
File
y Units |Kgf,cm,C  ~ A
LA
@] 0]
B8
@] O
ACT 318-14 COLUMN SECTION DESIGH |Type: Sway Special | Units: Egf, cm, C (Beam/Column
Capacity Ratio)
Element Hr B=20. D=20. dc=3.8
Section ID C20X20 E=233828. fc=240. Lc.We. Fac.=1.
Combo ID DCOM14 L=300. Fy=4000. fys=4000.
Station Loc 300. RLLF=1.
Phi (Compression-Spiral): .75 Cverstrength Factor: 1.25
Phi (Compression-Tied): 0.7
Phi (Tension Controlled): .9
Phi (Shear) : 0.85
Phi (Seismic Shear): 0.6
Phi (Joint Shear): 0.85
[6/5)* (BEAM/COLUMN) CAPACITY RATIOS
Major Minor
Ratio Ratio
0/5 #33 0.779
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Wosnnnseanuuuduwuy Sway Special Fslalulgunaufulniguuss Tuninsgiu
181.1302 ADN1TDDNLUULHUALLIMIUTZLAN 9 F99iivornualmandoandansiniiniu

2819108 20% 139 6/5 Wi FatuITliNILNNTERNWUY

—_—
& & Y o
> ne Ctrl+A 1 @anNanun wald@auy Design > Concrete Frame Design > View/Revise
N 1 . d' . o U
Overwrites... Tu% 89 Framing Type +Ua g RiRy Sway Intermediate @1% 9 ulau
a "L I
WNUAULIUIUNANY ABUSELAY A
E Concrete Frame Design Overwrites for ACI 318-14 X
[tem Description
This is either "Sway Special”, "Sway Intermediate”,
ftem . Value - "Sway Ordinary”, or "NonSway”. This item is used
1 | Current Design Section Program Determined for ductility considerations in seismic
2 |Framing Type Sway Infermediate design.Program determined value means that it
3 |Live Load Reduction Factor Program Determined defaults to the highest ductility requirement.
4 |Unbraced Length Ratio (Major) Program Determined
5 |Unbraced Length Ratio (Minor) Program Determined
6 |Effective Length Factor (K Major) Program Determined
7 |Effective Length Factor (K Minor) Program Determined
8 |Moment Coefficient (Cm Major) Program Determined
9 |Moment Coefficient (Cm Minor) Program Determined
10 |NonSway Moment Factor(Dns Major) Program Determined
11 |NonSway Moment Factor{Dns Minor) Program Determined
12 | Sway Moment Factor(Ds Major) Program Determined
13 | Sway Moment Factor(Ds Minor) Program Determined

> AANULNANG 3-D View ne Shift+F6 biia3un1saankuudnass

[ Longitudinal Reinforcing Area (ACI 318-14) ] - X

el 1]
Bag 52

8.
il
‘_,05* J?:'AJ'Q
T p“% M-a e o
'2..‘5?’1.'5&.!191 'Jl?a ’ ,alj‘ 55 e ":‘.32 56-’“

f el
a5 : 3
s |"eg, ‘f'ff’%ﬁﬁ‘**‘ ’en’&%a@ ﬂ”“ﬁf ‘*"“\% H
> e %ﬂ +H .

n
e Hl.-\gbl?'v' 05

I mioidAuuAIeY 2 FunsINa

> AdnINMERunaNnaLaLiensuazBeanseantuY
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0.939 0906 3.537 3.439 0.882 3439 3.537 0.906 0939

1625 303 152 1.479 2531 1.479 1.52 303 1625
< <+ - -
1.75 0915 3.575 3.407 0874 3407 3575 0915 1.75
1.459 2945 1.535 1.466 2531 1.466 1.535 2.945 1.459
G Q
_ S )
=t @ © =
2 z 2
> u»
L>X
N ] mE|

[ concrete Column Design Information (ACI 318-14)
Frame ID 9 Analysis Section C20X20
Design Code ACI 318-14 Design Section C20X20
COMBO STATION LONGITUDINAL MAJOR SHEAR MINOR SHEAR
i} LOC REINFORCEMENT REINFORCEMENT REINFORCEMENT
UDCON14 300. 4. 0. 0.
DCONL 0. 20.731 0 0
DCONL 150. 19.904 0. 0.
DCONL 300. 19.676 0. 0.
DCON2 0. ofs $2 ] 1]
DCON2 150. o/s §2 0 0
DCON2 .

uiung1 O/S #2 wansiddeRanaratuniseenuuu adntu Summary Liegs18nIs

(J @ J Y v 1Al
mmmimagﬂ G\]%L%U’JW‘ZJH']@WU’W]@INLWENW@

Concrete Design Data ACI 318-14 x

File

Units |Kgf,cm, C  ~ A

ACI 318-14 COLUMN SECTICN DESIGN Type: Sway Intermediate Units: Kgf, cm, C (Summary)

Element H-] B=20. D=20. dc=3.8

Section ID : C20X20 E=233928. fo=240. Lt.Wt. Fac.=1.
Combo ID : DCONZ L=300. Fy=4000. fys=4000.
Station Loc : 300. RLLF=1.

Phi (Compression-Spiral): 0.75

Phi (Compression-Tied): Q0.7

Phi (Tension Controlled): 0.8

Phi (Shear) : 0.85
Phi (Seismic Shear): 0.6

Phi (Joint Shear): 0.85

BXIAL FCRCE & BIAXIAL MOMENT DESIGN FOR PU, M2, M3
Rebar Design Design Design Minimum Minimum
hrea Pu M2 M3 Mz M3
o/5 %2 52743.237 7T12833.536 -24384.841 112026.635 112026.635

(€/5) BERM/COLUMN CAPACITY RATICS

Major Minor
Ratio Ratio
N/R N/n

0/5 #2 Reinforcing required exceeds mazximum allowed.

SAP2000 » C6 Design Mongkol JIRAVACHARADET 207



> Aan E Uandoaliuna fﬁuﬂé Define > Section Properties > Frame Sections @31

PFALELNLUAD C30X30 T4wan 4-DB20 warvualiilada9dunanenaig

[ Rectangular Section X
Section Name C30X30 Display Color |
Section Notes Modify/Show Notes .
Dimensions Section

Depth (13 ) ¢
L)

with (2) - {o o —

5| s

P - [

a A o ) . . A Y]
> ARNLADNLANEBINUNANI & LAY Assign > Frame > Frame Sections t8 8NAU1AA

C30X30 wanady OK

2) 2) (2 (2

(A B D)
B20X40 B20X40 B20X40
— — = =
o o o o
> > > >
(=) =] = =
(Y] od od o
0 o o o
B20X40 B20X40 B20X40
— — — =
o oy oy o
> > > >
(=) (=] Z (=] =
(Y] (ay] (ay] o
] ] T ] (@]
}{
ml 1] Bl N

Tuyuues XZ vudunin 2 ssmiuaaesiunansgnivdenduntiifn C30X30

> nA F5 WBSUNITIATIZI kadnA Shift+F6 Wiasun15aenkuy
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J

0.9670.9673.785

1.689 3.02 1.622 1.5592.5311.559 1.622 3.02 1.689
< < =
1.4291.0684.203 3.7680.9633.768 4.2031.0681.429
1.5262.9221.794 1.6152.5311.615 1.7942.9221.526
= @ 7 @
L.
O O o

3.63 0.929 3.63

Longitudinal Reinforcing Area (ACI 318-14) ]

3.7850.9670.967

HN

- X _[ Longitudinal Reinforcing Area (ACI 318-14) - X
LT
et eIt 2
1,052 ‘ﬁ” @ !‘;:t ’{’3#51&%3 ‘S*J!G';;'-u fs7
’_‘ 0881 55 Nlﬂaqﬂ Js‘ia %’4‘5 ﬁﬂgﬁ%@?g %ﬂ%’ Zie Drf eg_ﬂwﬁ’{l
1. :'7\% n r,, M c,_,’.',. ?g )y
Q;,j: e ool p?qfkg ?’3& 3 ?af:\w“fg @%‘»
1
0.9 R (e, g‘;aﬂ*ff‘? e, s8]
)\'Daﬂ" 5\%9 -’;}i’s \96\“ Q":.f-ﬁ" '.,‘%Sﬂ;[p‘-'
Ko \& 3B | A °§ge A’ o
ey K S > d R Tl
0.7 B, S Y
0.5 & T ¥ o %
v b, i 3
. ", L
ko0
0. XU T o
X

¥

U U TEN A LAAD LARIINDBNWUUNIUTINUAKAL Nla1ddRunaIaduaeLdu

O/S UANINABDNLUULMANESUEY

HAYAINNLABIFULUUUTINNDT

Pattern Live Load Factor

> AANNUIAIS X-Y Plane @ Z=6 63i5\11,3.J‘u‘j Design > Concrete Frame Design > Display

Design Info... taanluilans Longitudinal Reinforcing

|

0.667
1.119

2536 0657 0657
2375 1.093

1.1

0.572 2531
2.488 0957

0.967
1689

0.967 3.785
3.02

1622 |

1.1

0657 0.657 2.536
1.093 2.375

0.664
1.117

0.572 2531
2.488 0957

4.226 1.074 1.074

1.074 1.074 4.226
1.633 2797 1.803

1.803 2.797 1633

2531
0.92

3.63

Longitudinal Reinforcing Area (ACI 318-14) ]

0D.55 2531
1.547 092

Y

! 0.929 3%’3
1.569 2.531 1.539

25631
0.92

0.55 2531
1.547 092

4226 1.074 1.074

1.074 1074 4226
1.633 2797 1.803

1.803 2797 1633

2.531
0.957

3.785
1.622

2.531
0.957

0.572 0667
2.488 1118

0.967 0967
3.02 1.689

0.572 0664
2.488 1117

2536 0657 0657
2375 1.097

1.1

D657 0657 2536
1.097 2.375

- 0.9

0.7

0.5

a ! s v a Y& W
SRLEBLNSIR) EJ‘L!ﬂ']LL‘V\lﬂLG]@sEULL‘UUU?iVlﬂQﬁ Iﬂﬂi‘ﬁwaﬂqiaaﬂLLU‘Uﬂqum 3@1'3 RN

Wguwigu

>

Pattern Live Load Factor (PUf) = 0.75 daiduAnSuduilusunsusals
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E Concrete Frame Design Preferences for ACl 318-14
Item Value

1 [Design Code ACI 318-14
2 |Multi-Response Case Design Envelopes
3 |Number of Interaction Curves 24

4 [Number of Interaction Points 11

5 |Consider Minimum Eccentricity? Yes

6 |Seismic Design Category D

7 |Design System Rho 1.

8 |Design System Sds 0.5

9 | Phi (Tension Controlied) 0.9

10 |Phi (Compression Controlled Tied) 07

11 | Phi (Compression Controlled Spiral) 0.75

12 |Phi (Shear and/or Torsion) 0.85

13 |Phi (Shear Seismic) 0.6

14 |Phi (Joint Shear) 0.85

15 |Pattern Live Load Factor Co75 D)
16 | Utilization Factor Limit 0.95

e

> asuvdsurndu PUF = 0 AsliAnnani1sanu1ndnas way PUFf = 1 A9AANANISAA

1%
v

1InNas 100% 2z leuani1senLuuLianLasua Ll

0.967 0.967 3.785 0.967 0.967 3.785 0.967 0.967 3.785
1689 3.02 1622 1.594 2.767 1.622 1.959 3.536 1.622
PUf = 0.75 PUf =0 PUf = 1

upiuIT A Ire AN 0 AANAYDINITINUIMTINUTIVNDS

N1599NULUUNUABUNIALESULUAN RC Slab Design

SAP2000 agyiniseenuuutanizesretmsitiulase (Frame) uaaglinseonuuuiiuuay
nielit Tneniseenuuuiuenadisantuvinlulusunsy SAFE diuniseeniuuntivzeyly
TUsunsH ETABS WASILSIABINISAUIMLUUIE A 0199 neyilalu SAP2000 AetA1uss

M8lUNULANUI DB NLUULD YL aF 9Tl

> ARNRUIEIEDILA &QLZJ‘L;} Display > Show Undeformed Shape

> panly \Aan Fill Object waw Area > Local Axes TykanIwNu@ NIz vaINui

LTUIAY 1 @A) VoaNudlUnany X wazknu 2 @@e7) Fluniawnu Y
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| [ X-YPlane@Z=6 | - X
(A (B) (Cc) (D)
(oo}
2
(0 - -
Y
() T X
—> — —
(=) —

N

!

M12£
M22
M12

—>»>
«—T 4+ o> —F—> 1
?_Mﬂ

Moments are per unit
X of in-plane length

(%

nNsiezinuazlausaneluldusssusenavdeslunmastudiugesy asiulaedl

firn1ee19Baiusnuanzvasiuaalugy

faeg1auudsdeaniseanuuunaniasuluianie X 49agnseaiunny 1

afUsgnauLIIvzgifie M11 tnsasduAluuudnentisanuenlussuny

wv

1.4DL + 1.7LL wazmmuaasedalugy

> pdnvtd1Eedia nady

\@an Shells... iliannsdlussynsau DCON2 Fefifa

=

F Display Shell Stresses

Case/Combo

Case/Combo Name |LDCON2 “|

Multivalued Options
Envelope Max

Envelope Min

® Step 1 -

Contour Range
(® Automatic Contour Range O User Defined Contour Range
Minimum Value for User Contour Range
Maximum Value for User Contour Range
Stress Averaging
O None

@® At All Joints

O Over Objects and Groups Set Groups...

Miscellaneous Options

Show Deformed Shape
Show Continuous Contours (Enhanced Graphics)

Component Type
N (® Resultant Forces ) Shell Layer Stresses
() Shell Stresses Shell Layer Strains
) Shell Strains O Concrete Design
Component
Q F11 [OR'AE]
O F22 O M22 O v23
O F12 O Mm12 O VMax
O FMax O MMax
O FMin O MMin
O FVM

> AUl duguiy waaliieniuy Options > Dimensions/Tolerances tUagu

A1 Screen Line Thickness = 1

SAP2000 » C6 Design
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B SAP2000 Ultimate 64-bit - EX4 Simple RC DSGN — O X
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
OVHEHE2c ZR» DR QQAQAQ W *fsaxyxzyzv 363 |4 § 55 7 -
_[ Resultant M11 Diagram (DCON2) | ~ X | [ Resultant M11 Diagram (DCON2) - X
= | | | | E+
%] [ [ ] 0.52
\ 0.39
A — 0.26
A= 0.13
e 0.
-0.13
s -0.26
=l
(B} ’ -0.39
| 1 -0.52
SURIEENE | -0.65
L -0.78
[ L -0.91
i -1.04
l_J -1.17
-4
IMIN=—128{].?34-.MAX=593.208.highLCIickUnanyAreaEIemeanUrdetai\eddiagram Start Animation | 4@ = | GLOBAL ~ |Kgf.m,C ~

Nyuva1azuansdluiudiosnands -1,281 Kef-m/m Aaluiudauusiamuiiie

wazAlLUUANINTER 593 Kef-m/m Aslaluuduiniinanade

15181071501 AL UAL1DBNLUUN WIR8AALET aUATUNRTAIINNING
WALANWINAUANUNUINY ST AB 12 cm
S1 h=12cm

b=100cm

° A A a aw aa
ﬂ']u’lﬁu‘wuwL‘ViaﬂLaiN‘VW‘]@ﬂﬂ']iI@EJ'Jﬁ‘Uigll’]m

M, 1,281x100

A, = = = 4.16 cm?
%0.9d)f, ~ 0.9x0.9x9.5x4,000

1Hwaniasy DB10 (A, = 0.785 cm?)

5899 s deanIsAe 100x0.785/4.16 = 18.9 cm

satuldmanasuuuiaSuluuAauUsIaiLa) DB10 @ 0.18 m

(A) | EW (c) (o)
. | | 1 |
(o)
Y
o
DB10 @ 0.18
(F)y—

1 m=100cm
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nsoanuuuwiantasuluLNuADUNSA

Concrete Shell Reinforcement Design

TUsWNTU SAP2000 anunsavinnisesnuwuuwianiasuluktuasuninanauulumuadaduly

puTeA Al DD ENV 1992-1-1 1992 Eurocode 2: Design of Concrete Structures

> wWasumhedu Kef, cm, C, Adnuieneaesdii udanaly 1 @an Shells... Ld@an
N3eluTINNTIN DCON2 wuiin uinssiidanyiianisuanadu Concrete Design wax

WIANLESY Astl

Case/Combo Component Type
Case/Combo Name DCON2 b I O Resultant Forces ' Shell Layer Stresses
() Shell Stresses ' Shell Layer Strains
O Shell Strains _(®) Concrete Design
Multivalued Options y
| Envelope Max
' Envelope Min Output Type
® Step 1 E (® Visible Face O Maximum
O Top Face O Minimum
O Bottom Face O Absolute Maximum
Contour Range
® Automatic Contour Range (O User Defined Contour Range Component
Minimum Value for User Contour Range O N11 O NDes1 O Fc
Maximum Value for User Contour Range O N22 O NDes2 O sc
O N12 (@ Ast1
Stress Averaging @
O NMax O ast2
O None
O NMin
® At All Joints

USunaumdniasy Astl AeAfiufivaniasusaniieaiuninaluiianumaniza 1 a9

X A = aa
LLNUWUﬂQUﬂSC‘]"U\‘]NWﬂIUWqﬂLLﬂu X

MIN=D.| MAX=D.039| Right Click on any Area Element for detailed diagram
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o I

Myudeavzuanslsinamanasuannian 0.039 cm?cm = 3.9 cm?m

16wdniaSu DB10 (A, = 0.785 cm?)

S¥EYnn s fiBeanIsAe 100x0.785/3.9 = 20.1 cm

satuldudniasuuuiiesuluuAauusINlEaT DB10 @ 0.20 m

> Yy 1 \don Shells... kaznsdl DCON2 A witdonidu Bottom Face
Walsanananais
_[ Reinforcement Intensity ASt1 Diagram - Bot Face (DCONZ2) X

U mEh w4

MIN=0., MAX=0.039. Right Click on any Area Element for detailed diagram

n1sdseandoyaluds EXCEL

S

> Tu SAP2000 AanUy enbilanavanelaugnse Joints > Labels
| [ X-YPlane@Z=0 | - X
[A) (B [C) (D)
(T 16 25 34
Y
() 13 T o122 31
- 10 19 28

> duuy Define > Load Combinations @319n36ussNNTINLALLANAS
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e SERVICE : DEAD + SDL + LIVE Agu1muinussnnlgaudnsuinunvuingiusin

Gl o [
NIDINUIULALVY
F Load Combination Data X
Load Combination Name (User-Generated) SERVICE |
Notes Modify/Show Motes. ..
Load Combination Type Linear Add e
Options
Convert to User Load Combo Create Nonlinear Load Case from Load Combo

Define Combination of Load Case Results

Load Case Name Load Case Type Mode Scale Factor

LIVE ~ |Linear Static 1

DEAD Linear Static 1

SDL Linear Static 1 Add

LIVE lLinearStatic [ 1|

Modify
Delete
OK Cancel
= aa ~ i d' 1 ~ =
e ULTIMATE : Laan3853UkUY Envelope LWBDRIAIUINT Ejﬂ NAMD) EJV]E‘!G]%ENVlﬂﬂiﬂJ
1
U33n334 (UCDON)
[ Load Combination Data X
Load Combination Name (User-Generated) |ummate |
Notes Modify/Show Notes...
Load Combination Type IEnveIope !
Options
Convert to User Load Combo Create Nonlinear Load Case from Load Combo
Define Combination of Load Case Results

Load Case Name Load Case Type Mode Scale Factor

UDCON10 ~ | Combination 1

UDCON1 » |Combination ~ ~ |1 A

UDCONZ2 Combination 1 Add
UDCOMN3 Combination 1

uDCOMN4 Combination 1 -
UDCONS Combination 1 Modify
UDCONB Combination 1

UDCONT Combination 1 Delete
UDCOMNE Combination 1

UDCONS Y | Combination & bl k! &

OK Cancel
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> dawy Display > Show Table w3ann Ctrl+T i@anlwuans Joint Reactions waznsdl

U539 SERVICE waz ULTIMATE (na Ctrl Asliifioidonvianssionis)

[}
'
&

Joint Output

O Displacements

oed an
[ Table: JointReactions

O Element Output
[#-0 Structure Output
[#-0 DESIGN DATA (0 of 4 tables selected)

[0 MODEL DEFINITION (0 of 72 tables selected)
=8 ANALYSIS RESULTS (1 of 16 tables selected)
--D Run Information

B Select Output Cases

Select

EQKY
LIVE

sSDL

UDCON1

UDCON10

UDCON11

UDCON12

UDCON13

UDCON14

Load Patterns (Model Def.)

Select Load Patterns...
6 of 6 Selected

Load Cases (Results)

I' Select Load Cases I
9 of 36 Selected

Modify/Show Options...

Set Cutput Selections
Cancel
Options

e 1 Only

[J show Unformatted
Clear All

Named Sets

> lum1379 Joint Reactions Mwansduun TiadniYes OutputCase elseatayalinsel

U590 SERVICE Uay ULTIMATE wennguiu

B Joint Reactions — O X
File View Edit Format-Filter-Sort Select Options
Units: As Noted [Joint Reactions >
Filter:
Joint OQOutputCase CaseType StepType F1 F2 F3 M1 M2 M3 ~
Text Text: Text Text Kgf Kgf Kgf Kgf-m Kgf-m Kgf-m
b EI scRvice”™| combination 14937 14178 015362 140.95 148.52] 0001076
4 SERVICE | Combination 20482 -1219E-12|  2019324| 1.209E-12 20363 3.25E-14
7 SERVICE | Combination 149.37 -141.78 9153.62 140.95 14852 -0.001076
10 SERVICE | Combination -30.25 188.14|  18319.79 -187.01 -30.04|  -0.008348
13 SERVICE | Combination 21231 -2117E-13|  41831.32| 2.846E-14 20902 1.624E-13
16 SERVICE | Combination -30.25 -188.14|  18319.79 187.01 -3004|  0.008348
19 SERVICE | Combination 3025 18814 1831979 -187.01 3004| 0008348
Y] .
> dauy File > Export Current Table > To Excel
oY o ' v A v a
> Ty Excel msedlaiiSeean T#as Data > Sort @enlm3esmiu Column B
5 D E F G H 1 J K | L |~
1 -
2 | Joint |OutputCase| CaseType StepType F1 F2 F3 M1 M2 M3
3 Text Text Text Text Kef Kef Kgf Kgf-cm Kgf-cm Kgf-cm
1410 [ULTIMATE 2
& Sort b
1510 |ULTIMATE
16 '13 IFERVICE +§l Add Level x Delete Level EE Copy Level Options... |:| My data has headers
17 (13 |ULTIMATE
18 '13 "JI_TIMATE Column Sort On Order
19 16 IkERVICE Sort by M' Values iv| |Atoz v
2016 |ULTIMATE
2116 |ULTIMATE
2219 ISERVICE
23|19 |ULTIMATE
24|19 |ULTIMATE
25 22 ISERVICE
2622 |ULTIMATE
2722 |ULTIMATE cancel
28|25 IbERVICE OO Lon | El Ve ~167.089 15311.56% 15008.38] IUUT.33] ~Z.10LE-1Z]
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awlamsndayadsluguiiatrluosnwuugiusinssly

A B C D E F G H | J
1 TABLE: Joint Reactions
2 Joint OutputCase CaseType StepType F1 F2 - F3 i M1 M2 M3
3 Text Text Text Text Kgf Kgf Kef Kgf-cm Kgf-cm Kgf-cm
4 11 SERVICE Combination 149.06 141.54| 9150.22| -14063.26  14810.81 -2.161E-12
5 4 SERVICE Combination 204.46 -1.555E-12| 20184.32| 1.312E-10 20314.67 -2.161E-12
6 (7 SERVICE Combination 149.06 -141.54| 9150.22| 14063.26  14810.81 -2.161E-12
7 (10 SERVICE Combination -30.27 187.89| 18311.84| -18668.38 -3007.33 -2.161E-12
8 [13 SERVICE Combination -212.58 -1.369E-11| 41811.56| 1.273E-09 -20951.85 -1.094E-11
9 16 SERVICE Combination -30.27 -187.89| 18311.84| 18668.38 -3007.33 -2.161E-12
10 19 SERVICE Combination 30.27 187.89| 18311.84| -18668.38 3007.33 -2.161E-12
11 22 SERVICE Combination 212.58 -1.685E-12| 41811.56| 1.308E-10  20951.85 -1.094E-11
12 25 SERVICE Combination 30.27 -187.80| 18311.84| 18668.38 3007.33 -2.161E-12
13 28 SERVICE Combination -149.06 141.54) 9150.22| -14063.26 -14810.81 -2.161E-12
14 31 SERVICE Combination -204.46 -1.672E-12| 20184.32| 1.674E-10 -20314.67 -2.161E-12
15 '34 SERVICE Combination -149.06 -141.54| 9150.22 14063.26 -14810.81 -2.161E-12
v
N196319918497U Creat Report
U 1 v 1
Y] . e Y | a 1% (%]

> ﬂ\‘]Llﬁé File > Report Setup LW@GNF’]'W]'N‘]“U@QT]EN'WU‘VIQS’ﬁiN ﬂ\ﬂ,ugﬂ

B Report Setup Data *

Reporl Contents File
(@ Default File
(O User Specified

Table Format File

Default File Browse...
Report Output Type Load Patterns (Model Definition)
@ RTF File (Microsoft Wor@ Select Load Patterns. [}J
() HTML File (Internet Explorer) 6 of 6 Selected
() Text To Printer
() Text File (No Pictures) Load Cases/Combos (Results)

() Text File With No Splits (Mo Pictures) I

Select Load Cases/Combos... {}:l

Report Group 37 of 37 Selected

ALL ~

Output Cptions
Report Page Orientation Modify/Show Qutput Options... |
@ Portrait () Landscape
Output Selections OK
Report ltems
] . Cancel
Include Cover Page (Based on Project Information)
Include Hyperlinked Contents (RTF and HTML)
] Include Filter Criteria String Beneath Table Titles 0 of 0 Selected

'
[

> dauwy File > Create Report Wi@as195181ulUUsnlulA
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N1SATUIULLSIaN

AINUINIZTU NYN.1311-50

Tuunilaynanaian s UL ANAILLATE TN TS IALLAZNIABUALDIUDIDIANS
gaansalusidnisuaziaiios wa. 2550 (uer.1311-50) Feagldaunirandrsdadumnmusa
awadglutism 1 FlemuinnssunIeenLuUA1sesUsEmALALIA U A.A. 2005
(National Building Code of Canada (NBCC-2005)) Ingagna128435n15A1Uussauadia
FiauminlaeiBegneing Msfersanaduussans lunsdenegdmsulasaseiunssanly
Uszinalny dreg1an1sAuinussanvulasiasieguiuunne wagn1susegnelydany

TUsN53 SAP2000 Tun1SAUIALASIEARSIAUNTE VN UULATIAS

NigLsIaNd19daiasainausiay (q)

MlgussansedailodninAnsian @snsamulnlagin

q= %p\_/z (7.1)

dlo q firwaldimhedu Sadusemsauns (N/m2)
&0 q= 1(Ej\72 (7.2)

e q A walatniiedy Tidudensnauns (N/m?)

p Ao ANUVUILIUIIEDINTA dA1UTEII 1.25 AlanTusiegnuiAniuns NA1U6Y

UsIEINAUNALaTaMMANTENINg 15 - 45 °C

<l

= < Y ooa & < a ] @ =

Ao AN Bulurimuianedslurinia 1 Milumaaugs 10 wns Ty
anmiiuszinelas (open exposure) lagilia1undudi (retum period) 50 U (Vso)
Bnviu nqu 4A uag 4B anuiianswdesiiuiiaeglulssmalneduduansly

U 7.1
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[

dvsumseenuuuiiannzsdagumsldny
V =V, (7.3)
dusun1seenuuuiian Iz induia
V=TV, (7.9)

98 Vso AaAinnussaniimundudn 50 U waz Tr Aerusznaulidu

= A 1 ! < v a
E‘UVI 7.1 bAUNNTITHUINGUAINLITAUD WD

AITUUNKAZNITWUINGNAUTIaNEeBalidau 5 nqu Taun

naud 1 Vso = 25 Lang o Juil Tr=1.0
nauy 2 Vs = 27 ng 6o 3 Te=1.0
nauy 3 Vso =29 lung sio 3ui - Te=1.0
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ANT 4A  Vso = 25 1ms sio Fu1di Tr=1.2

ﬂaq':u'ﬁ' 4B Vs = 25 A5 619 U7 Tr=1.08

ASANUIULSIANF DALY ULN

A nsAuIksaNadaisuviuis n1segrsinelunsaruinussananuisaldlanu

TAssas1enaseluil

N, 32UUlATIATIIUANAIUNIULTIAN (main wind-force resistant system) ¥8491AN5LHAY
war1ANsasUIUNadauaaliiiy 80 was uavdanuaddiiiy 3 wihvearuniig

Usg@vsnanitdosiian amnsorwialaann

ZhW
W =—"- (7.5)
=h
lgfl = = WasIuveNTuYedDInns
hi = AU NHUAUAITUN i
Wi = anuninvesoianstufianisiainiufiavnigay fadues h

ANUNIUsEANSHaN R Ngnvate I s INAnsaulunnfianig

Y. HIA8UNBIATS (cladding) VBI@IATNNYTELAN

—

A\

Ws

ha ‘/)\2;/

o T
\
\

\

w

5UN 7.2 1591501 UnIaUsEaVIENAY9901ANS

LLINAUBBDNLLUU

MIBLIIBUNNTE VLN URINgUDNURIANS IUAANIaY @unsamuInlaan

p = 1,4C,C,C, (7.6)
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a7l p = WuIBuTIaNadaLiguLYn (equivalent static wind pressure) N3g¥I16AINAY

flufaneusneins Tnsifendt ninsussdu difimdimiiuia vie nioe
wssga difievisoonatniui

lv = fAUANNEIAYLTAY

q = mheoussaudredailesanauidian (reference velocity pressure)

Ce = MiauanImnsilaleas (exposure factor)

Cq = Mamaunszlyn (gust factor)

Uszansanuauniguen (external pressure coefficient)

EC

Cp:

mheussangviielflumsfuinussauinssyidedladunilsvesiulasunils
Y0301 UN T Ineuen s euden iunasuwuunmes vl auTinss iUl
Hulneusnuazniioussaniinseyiuuiuiafinseyuuiuianely Tnefiniieussau
AeluAuIan
p =1,9C,CyC, 7.7

a7 pi = MBLIIANadaLiguIYn (equivalent static wind pressure) N3gyi1A9AINAU

1%

NuRINETU1AT R8T 8NN NULLTIAUY OITRFLIIMINURT K130 NUIBWSI

RRVGINELRERITIVER
Cgi = fnaaunszlan (gust factor) vesauiinsyyinnglueians
Cp = duUszansmnuaunigluennis

A191991 7.1 NMIILUNUTELANTDIDINITAIUANEIAYFDAIT 1T

[

U3eNNU99a1A13 AUEALY

v

91A1suazaIulAsIET R uNIUaTuid s unes o Inu Y ud

ADUTNUDYLIDAANITIUAUDI01ATNIDAILLATIAT 19U LY

- ©IANSTLNYIVBANUNITINYAS uay

- 971A15TIAT

- 9 AsiAvveLdnaTsluiinnud Ay

g1Askazdulasiadunlidnegluainsussinnaiudfy Und
N

o8 uay geun

1AshazdIulAsIas 1B uNINLAANITHINatsaz U URI Y
FOTINUYBIUALAITITUTURE NN LU

- onsiduiiguyaluiuiniaguinndy 300 Ay
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|
= =

- TsaSsudszauvisedsenAnwidnuguInNnIl 250 A
a v A a v aa !
- unIMeNdeviseINgNdeNiaNguInndl 500 A
1% Aa 14 1 1 1
- anusnwmeruviandannugaulduinnda 50 au el
aunsninnssnynsalgniaule

- Saudnazan uinAuLnIng

ornnsuazdrulaseaiiefi danusndusennudusyves
as1savuduegiann vieemsidndudenisussimansisw
feovduiaueduogrann
- Tswmewiaianansovhnsinwinsdaniduls
- aniisn annldumds way Tsefusaanidunieg
- Tadlwih Tsademiisdn dafuih wavaniflgudnedid
fanudugedmsumsaumaa gaann
- 9IPsguddeans e1msAUsuUTIMANsITaLT
- vhemianu quitidunsdu was Tsafuinsesdu 1
dodldideiAnnsdianiau
- 91A3AUd U INTUYA

91ANSN39EIULATIAS1IUAIUYDINITHAS NITIANIT NIDNTHY

ANy WU LAY viseansall dunalminnisseidadula

M13197 7.2 fAANNEAYI0901ANT

AAMAUFIAYVDILTIAY
AMUFIAYDIAS
dnmzanfenuias | dnziniaaiunisideu
Rl 0.8 0.75
Uni 1 0.75
4N 1.15 0.75
gaunn 1.15 0.75

%

AL
U

dn1wn15Unlas (Ce)

mananmnsialaddusuamilsusauliuusifsunuaiuganniuiuiaganinnig

Ualawesiivseina n1sAaussaulaedfegnsisuvsanmniselandu 2 Ussian

e
D
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n. anmlalaawuy A WWuanmglivsenawuula@aionns aulll viedeUgnasie nszdn
nsgagvineiu wiseiluusnaweilaea awu Ce 9nauns (7.8) wieldaan

#1319 7.3

7 0.2
- | £ 1.
c, (10] (7.8)

lag#l z = ANUgeINURY s dumng) o SURNTAIUINAMUNELSIAN Tasan

Ce NANUIAINNAUNIS (7.8) TANIDENI1 0.9 AUUALALGAT Ce = 0.9

v, anmdalaawuu B \uanimgduseimawuuriuidios wienunninuldlngwuiwiuy

vitousAudnarailesvuaan euim Ce 91nauns (7.9) wieldainmisne 7.3

7 0.3
C. = 07(6} (7.9)

1987107 Ce NANUININNANNT (3.8) TAto8n31 0.7 MAUALALYAT Co = 0.7

anmgivszmalag zdnegluaninlalasiuu B laavdesilgivsvwmeludnuueiiois
° a £ 1J 1Y 1 a = '

adnaneluiansiuaulussegnalidesndy 1 Alawns v3e 10 whwesruans ag

Tgeniunn

v 14 A 1 a & [ I A < ¥ a o

Paeniiu e1msndnnugeliiiu 80 wns uazaweglundunianmsiaug1ads (V = T.V,,)

T3t 25 wns/Awd lugun 7.1 Wildamzanwdalaawuu A windy

A1319% 7.3 ArUsenoultesananmidalad (Ce) d115UIonN1508199Y

m'mqqmnﬁuau andalasuuu A | anwidalaswuu B
gldiiu 6 wes 0.90 0.70

gaiiu 6 wWns waliiu 10 wns 1.00 0.70

guiiu 10 wes ueldliiu 20 was 1.15 0.82

gy 20 Lwes uelliiu 30 wWns 1.25 0.92

gaiiu 30 e weiliiu 40 wWns 1.32 1.00

guiiu 40 wns ueilaliu 60 wWns 1.43 1.13

guiiu 60 wwns usilaiiin 80 Luns 1.52 1.24

@ c{' v dg"/ a a a' d”l [ d' =l % d'
AN W duuazaziliAn AT uRandlugun 7.3 81A151TelATIas a9
Aeeguu Vo IuAATUTIANNAALBLIADENTIAIUTEENNALWIRWBUUITIVNINNTT 1

1 K

fo 10 Avpaanmnslalasasgnusuadudu C, Aumuniglussesnis x| <kL, &

e

C. = C,(1+KK,K,) (7.10)
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Tnefi H

Ko= 1

Ks

e

_ X
kL,

—az/Ly,

a dl
NWANTUINHITIN 7.4

z%JUig?m%mmL%aammmmqq

AN MTEIIUMATUIRAINTEAURUTIAUAY (11AT)

% ¥/ =
528EMSlULITIUAUANANNYRAIEISYeY H/2

A
z 4 Viz)
/—Speed-up
V(2) x(Upwind) x(Downwind)
- Z N/ S
H/2
T H
—Ln ] H/2
NCAN —
() aunnTULUaIATU
A
z A Viz)
/—Speed-up
V(z) x(Upwind) x(Downwind)
A
H/2
] H
- Mz

AN AR

[
=

(v) auWATUAN

UM 7.3 mMsiintuvesanusiauuinaniiuaindusazgian

A13197 7.4 Adagad nuAINMSINTNTEIR IS RN RMN KAz TuaIATY

K k
susadiun =TT a
n x<0 x>0
un 2 T3 (evuindian H 1uau) 2.2 3 15 1.5
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Wuanatu 2 4R 1.3 25 1.5 4

Wuwn 3 08 llauuns 1.6 3 15 1.5

UM : §IMFUBATIEAIU Hile > 0.5 Mnualild HLy = 0.5 wagunuen

Ln = 2H fledui C; luaunis (3.10)

%4

AnaNNsELYN (Cg)

Y

mauannnsialaddusuamihsusaulilusvasununuganiufuuazanInnig

Unalaaweaivszna nsmuaussaulagidegsdenvsaninnsialaniu 2 Ussnn
(1) fpuaunsglanfinsgyiiuinuianiewenaIng

n. dwiulassadavaniiunuussadldan C; =2.0 sniiu dreuagiunalildan

C,=2.35
v, dwiulassainsseuazriivionueimicladding) 19r1 C, = 2.5

(2) dauaunsyleniinszginatglueiasvldan C, =2.0 wieAMAIUINIINGLNIT
(7.11) YuAuUTIaTLUnres01A15 Tunsdifiotmsdaualngtaz fndanuneluds
ilidsuasonialueiarsiun anuduauneluszildsullasdinitnieuen gl

ASMAINAIDINYAINAIUININNANNTT (7.11)

Cy=t4 —r (7.11)
V.

(PR
6,950A,

I@Eﬂ?ll Vi

Usnsnigluenas Snhedu gnuiaduns wes’)

[ '
a0

A, = Nunvealauunteneuanems oy asnauns (lwns?)

(3) sauaunsElanUFuLianRaNSiANLSENUTRMduanduLaz N

[V

n. meudsuul C, Tdunuimamaunselunluuiinuis Auialaded

| O

2 (7.12)

9

C, =1+ (C,-1)

@)

[
1

¥, MsUFuunnanues C,C, dmiuaimsiienaseguuniaziivaiaduinlalag

AMA1 C,C, mednsd C,/C, lag# C, Audalaviniade (1) uaz C, 310

A8n157 (7.12)
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duuszansanuauaun1gusn (Cp) a1%3U1A5LAY

duUsgdnsanuduaunguanIuiuIUNIWedDIn1s ANy uag dnvae n1suusiudeu
YDIANSTIANANUANEIDIANT dUUsEAnEANNRUaNNIBuEneIASEmSUTEUUlATIENS
NENA1UNIULTIAN (Main Wind Force Resisting System, MWFRS) LU189ARINE N9y

91A13 LA B1ASAY, 81ANTEN Az LATsaseiiiayY

dwsueinsineNilgnsduANawanIunie H/D, < 1 ( Ds ApA1undNan1u

a

LAUTIgR) Larilnd11ge91984 (reference height) tiaundn 23 s duuszinsaiudu C,

WNNMTULFAIINTUN 7.4 wae 7.5

sUN 7.4 fuihenmsinensdiil 1 awieRsaindundann

s 4
a

a5l 7.5 HAAMFUUTEANT CpCq dniuamsiunsilauiin FUNRIA
ANNAIATUY HufiRae1Ans
VBINAIAT 1 1E 2 2F 3 3E 4 4E
0° 819 5° 0.75 1.15 -1.3 -2.0 -0.7 -1.0 | -0.55 | -0.8
20° 1.0 1.5 -1.3 -2.0 -0.9 -1.3 -0.8 -1.2
30° f19 45° 1.05 1.3 04 0.5 -0.8 -1.0 -0.7 -0.9
90° 1.05 1.3 1.05 1.3 -0.7 -0.9 -0.7 -0.9
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5UN 7.5 fiuienmsinensdifl 2 auaruudundann

M13197 7.6 HaRuduUTEaANS CpCq dmsudmiuanansiiensalauiin Aundan
AUANATY WudiRnenans
YBINAIAT 1 1E| 2 | 26| 3 | 3E | 4 |4 | 5 |56 | 6 | 6E

0° §19 90°

-085 | -09 | 13 -2.0 -0.7 -10 [ -085| -09 | 0.75 | 1.15 | -0.55 | -0.8

AeSuneUsEnausUN 7.4 uag 7.5

1.

p1AsnedlasunsesnwuuliasaiumuksaNlannfianie Ineyung 4 ¥8se1a13

a

I~ [} . a I A v
aagniiasaluyuiuusean (windward cornen) lagugnfiansauidunsdlil 1 ausin

e e

Aendunaen (UN 7.4) wagnsilfl 2 auinvuudundaan (FU 7.5)

o o o o P A Ay oy v Y Y a '
dnsumnutundsna1dunlulowansdlun1s1arlan1suseuudndlulng o199 991nA0

Tumnsne

FUUTEANSAIUINNUED I TINTEYIAIRINUALNATINUAIBIAT(UTIAY) dIurIaY

MUNYDILTINTEYIe0BN(KTINA)

fosrnflsanarinvemthousaiunmeuaniazngluielilamheusaduiignaesdmsu

a

nMsPRNLUY Ineadudssansussiuniely Cy aznanneluimndenald

d15UN159NLUUFINIIN (BN IuEIUNEAlATIAT19MaEgIUIIN (anchorage)) THldAn

70% VpansiUseansua (effective load) Tuniseanwuu
ANUEIB98Y h dAiiAuaugarienietas H eanudundiandesniinie
WINAU 7° WRANSUNSIANATUNI T° %1%@14@'wﬁmmdwswdwmmgﬁaﬂaN'wé’qm

wag 6 103 fakandlugun 7.6
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a>7°

reference f | |reference
H = height, h H | height, h

5UN 7.6 A1991989U0901A" LAY

7. ANUATIN Z VRSNUTUSAURUNTIENT (gable wall) Tildafiteaninsening 10%
YoIPUALAUTIAn Loy 40% ve3nugs H lngan z dedliiteendt 4% vesmuiliay

Migauazlitosndt 1 wns

8. ANUNTN Y VOINUAUSIUVEUBIANT (end zone) THLEAINNINATITENIN 6 LUAT
o [} A [ < (% I [y 1 Y
way 2z §1usverasiidulasedaudeanatadiuineny A1 y enaldidusyerannveu

91asaalasstaudenieludinsn (first interior frame)

9. dAmSunsinsdin 1 TunsfiNne n1sian B/H > 5 Aduuszansiiuauuuiuil 2 uas
2E A5zl iuiufNning 2.5H 31n98U81A1SA 1 UAUALWINTY d1USUNUEIUTNLED

YUNURL 2 kay 2E TlgwinduanduuseanSuuinuig 3 way 3E muainu

[ =y Q‘ %4 o (%4
dudszansarnunuaunIzusn (Cp) 81135U1A1384

duusednsanunuaunieuend msueIn1sanilan H/D, = 1 ( Ds ABAINUNTINATULAY

a

Nan) WazilA11g981989 (reference height) ¥IN91 23 s dudseansaudy Cp Az

MN13ULAINANTIA 7.7 wazguRn 7.7

Cp =-0.7 Cp = '05
(Ref. height = H (Ref. height = 0.5H)
C,=0.8
(Ref. height = z)
— C,=-0.7

(Ref. height = H)

N A

sUN 7.7 dudsvansanusunieuendmsuennisg
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M13197 7.7 AnduUsEanSANcuUuNTeNAnTE

Nufin & GRRHGEERRR
NI UUENTau 0.8 z
NUIRURAUAY 0.5 0.5H
AOSEREITAN 0.7 H
NUIATUUY -1.0 H

*augedneddldlunisauiue Ce

N1557UNALSIAN TUNANI9AY, AANIIAIRIN LA IUUNUATA

N135uHaveIussatidosnussanluiian1eay ussanluiianis@indufianiau waz
Tuwate weilfansnszneililauunsvemnionsmy Laznavasaunssyiniyudsne

F99)UDIANTTIUNNTAULNANINNTIANNTLYIFIRINAUDIATT

o o Yo = | a =
nsnunaussanluidelldlatueaisgauunansdegelsiiiu 80 waswazdadug
LAy 3 whwesanuninelseansnatesfign wavermsunsaunAndainuauuinsmig
1AT9A319NE19AD IAAUINAILTUADU LAY IAAUINANNIAVDILAATT UL DY FLNUS

a v = 1 [y s v
bNYINU UIBWINNULRNUDY

| By | 0.75Pwy
R L Y Y Y VYY VY Py ») i i l i i y .
- - x - i
> > < > »|
. . o . o &
7| Bx . . TR
. . ol . S
Pwx Pix Y Y YV OYOY Y Py \ ¢ i ¢ ¢ i y
0.75P.y
CASE 1 CASE 3
0.563Pwy
_ vyt b yy oy {075Pw EREEEEEN
> > R — o x
> MT > MT f —— MT > i
BONEN ISR N
> > w0 > > 0O
> = O > > ©
0.75Pyx 0.75P ¢ 1 1 1 1 1 1075P, CI R I
0.563P.y
MT = 0.75(wa+P|_x)Bxex MT = O.75(Pwy+PLy)BYeY MT = 0.563((wa+PLx)Bxex+(Pwy+PLy)BYey)
ex=i0.15Bx ey=io.15BY ex=i0.15Bx ey=i0.15BY
CASE 2 CASE 4

JUN 7.8 MITiuraveksa e nusanluiianisau dminiuiianisad wagnisin

91A1ThAERIARIA1TIERBIgneanLUUTTaIsasuNaTInseyussaulunsdl 1 14

Aananslugun 7.8 dsil
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Tagil
Pwx, Pwy
Pux, Puy
Bx, By
ex, ey

M+

1% Y
Y

C MUELTIAUNTEVI AN VLN UNARINSULAaZLNUNENVRIlATIas19lAe AT U

o A

LYNNTZYINNALNANIS

: 75% VDANUIGLIIANUUNUNAIINAULAAZLNUNRENVDLATIAS 19T AUTULLUR

ﬁ@ﬁ]’mmﬁ%@ﬂﬂ"ﬁ@m@u%ﬁ@Sﬁﬁ]ﬁm’lLLﬂﬂﬂizﬁ’]ﬁazﬁﬁV}’N

1 aa Ia 4 o g a b4 v A
¢ NUYLIIDUAIN NN 1 LLG]‘Wﬁ]’]im’]ﬁlﬁﬂﬁﬁmﬁmQﬁ@ﬂ‘l/lﬂ‘l/l']ﬂ‘l/\ﬁ@mﬂu‘Vl 75% U4

| oAl
ANNIEY

9

1 aa I a v o 5 a b4 o a
¢ NUYLIIDUAIN NN 2 LLG]‘W"Q’]'iEU'ﬂ‘Viﬂﬁ%VHV]QﬁEN‘I/IF‘i‘VI'NWﬁE]EJﬂUVI 75% V83

ANNISEU

9

PNEWIIAUAUAUAY TUAANIIan X wag Y U8981A15AUaeU

PUNBWIIAUAUYNYAN TURANIIEN X hag Y U89971A15ANNANU

YUIADIATIURANIIAEN X 1Az Y U89971A15ANNAG U

szgvigasgudlufianaman X uay Y va901a75anuaay

Tuddasieauas 1 lWATIToURNUAIYEIIATT

o a la‘ o/
fuuszansussuanneluenans (Cpi)

w3599 UN8TUDIAITIINHAVDIANDIATANTUUINYS AUV UTUA L AUILAZVUINYDIY 2L TA

VUNIIN18UBNBIAT 61 p AowseduNIeuan wag pi Aowssrunely wseiuaugns (net

wind pressure) AOHAR19TENIIANNGIUABUBNLAZAETY (P =p — pi) JUTT 3.9 UaRE

ATNUDILTINUNBUDNLAT N

_J\/__ _J\/__

*p *pi P -pi

_J\/__ _J\/__

Pn=-P - Pi Pn=-P + pi

UM 7.9 usyiuaugnsannNasisavest st uauguenuazniely
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.

Positive Negative
~_—2Lt

Internal ——% ———% |Internal

Pressure T Pressure

= . o=

Positive Negative
U

Internal /T\: —— —— /—_\: Internal

Pressure T T T T Pressure

5U7 7.10 navestaalaniidennuduaunigly

Fuuszanduseuauniely (Cy) Mlumsauamniisussaunislueinis @i
AUA A Y ONITODNLUUNUINIPUDNDIAIT LaZTZUUIATIAT HNANA1ULTIAN A
duuseans Cy %%uﬁ’uﬁau%uazg%" UuRan1euenvedenns lngasuuseandu 3 nydl
Tnosuunlildleiaisegnsieuarisessanden wagnnnsdazdossuiame Cg ann

dunng (7.11)

nsaN 1 : 81A15UANU (Enclosed Building) 19A1 Cpi = -0.15 §9 0.0
nsadlddvetnsiliiideondaauinlng uaerafidendadngnszaeataus
Tneflinasuiunde L lauuntin1euentouni 0.1% Y8INUNRWIINUA A1 Cy
A9zl -0.15 snviuvsnailuiumidnussynaieuendagld Cu= 0.0

& = | lada v a v v = )
p1astunguiazilueasdrulvg NndUaaeunnauuaziseuuusuennis
nelu vseemsduundduiiliiindisnvseveslinlnenuseggnosnuuy

T unussaulauwazUnatindiofinng

367 2 : eA1sUaiiuunedau (Partially Enclosed Building)
oreslunquiliivesdnuuwnlvg (> 1% vesitufinds) uddedldsunstaadn
deadamguariianuudusaiisane 146 Cy = -0.45 fla +0.3 fegraitu
o1msvundnilularensgaiivinesdeanansada-Ualsviodszideosded)
Usggitanansoidetnld

a

NS89 3 : 81A15LUA (Opened Building) 14A1 Cpi =-0.7 89 0.7
91N dYesdavuialng IaeflAunUIUIIUY@aNAIBUENDIANT d1U150
deatlunelule deglaun o1mslssnuenamnIsuLaEAGIAUAIIUTLY

9199znluseninuinniy vseuseylanansamunigla
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A298197 1 1A1SAAIEUAINAIAINGIRN

ANUIILSIANA NS UBDNLUUDIANSARIAUAITULAEITAIINAIE 20 LUAS 817 40 LUAT AL
29T18AT 6 LUAT NFIAMIITINNANNTY 1:12 n3e 5° e1arsiideadavarsvuindmdu

91A13N38N 2 Aelin1sUnafivuedl Asanslugun 7.11

6m
0
2
Om
5UT 7.11 81m13Adadunn
Uaya1A"3
AUNUINAT  NTUNNUUAT ( Vso = 25 m/s )
danmnsilalas  anmgiuszmeanuulas (A)
YUINBIATT  AUAIRINEUNSIAT 20 m

PUTUIUEUNEIAT 40 m

ANGIYIAT 6 M

ANNTUNAIAT 1:12 (5°)

ﬂfmuﬁﬁﬁ'zy,mmi 21A15UNA (lw=1.0)
Y99 UA01AT  9IASUATIUUISEIU ( ATEUN 2)
NUYUSIANDN9D
1 = 1
qQ=-pV?=—-x125x252 = 390.6 N/m?
2 2
Aanan wn1salas ( Ce )
7 0.2 6 0.2
C.=|-—= =|— =090 > 0.9 OK
10 10
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usefuaungluang

mauaunselynnglueimsldan C, = 2.0

gi

91AsUATIULNeEIL (nSEiT 2) 1A C. = —0.45, +0.3

pi

fanuANUAUaNNgluaIANTIE AN

p, = 1,dC,C,4C, = 1.0x390.6x0.9x2.0x(-0.45) = —316.4 N/m’

B = 1,gC.C,C, = 1.0x390.6x0.9x2.0x(+0.3) = +210.9 N/m?
WIIAUAUNIBUBNDIATTHAZAINUAUANGNS
NTUIAUNIN Y VBINUTVBUDIATT

SeUy y = AININANINSENIN 6 m WAy 2z

Se8y z = AMIRENINTENING 10% Y04AUNINAUNLAUTGAYEIBIAS LAY
40% vosAuas (wisaalidesndt 4% vesiuiuauian uazlyl

YN 1 AS)
ATitioenINsEIINg 0.1x20 = 2.0 m Lag 0.4x6.0 = 2.4 m

weildidoenin 0.04x20 = 0.8 m waz hitesnin 1 m

20m

N
I

JYYT Yy = AIIIINNTITENIN 6 m Uay 2x2.0=4m

.y =60m

NS 1 AANI9BUAIRINAUFUNAIAT

INFUN 7.4 Uaga15199 7.5 AHaR CoCp UUNUNINUDI0IANTAE

72

» WufiRae1As
UUWAIAT
1 1E 2 2E & 3E 4 4E
0-5° 0.75 1.15 -1.3 -2.0 -0.7 -1.0 | -0.55 | -0.8

< o

F11¥ue1A15il 9M51d2U B/H = 20/6 = 3.33 < 5 satfupdudseansniduavuuiuii 2 way

2E T9lafunuRiniuung

LSIAUANNIBUDNBIANTILIANNANU

p = 1,4C,C,C, = 1.0x390.6x0.9xC,C, = 351.5C,C,

LSIAUALENS ( pret ) WTUNITAAUTBIS I UBNN B UBNLAZNETUEIANS

pnet = p + pi
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WIaUNUA1 CqCp atluauNIg USIFUANNEUDNLALKSIRUANEVITE M UNSAIN 1

AP W39AUNTBUBN w3eaugns (N/m?)
(N/mz) LLiQﬁUﬂ']EJSLUL%UU'Jﬂ LLﬁQﬁUﬂWﬂlﬂLﬂuaU
1 264 53 580
1E 404 193 720
2 -457 -668 -141
2E -703 914 -387
3 -246 -457 70
3E -352 -563 36
4 -193 -404 123
4E -281 -492 35

FUN 7.12 uwsesuangvislunsdiiemisausmindundsmuazussiunigluduuin

JUN 7.13 wssruaugrslunsdiiamsausimindundsnuasussiuneluiluay
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NSAUY 2 AANIBUVUIUAUSUNAIAT

INFUN 7.5 uazm599 7.6 AKaA CoCp UUNURIAIYI81AN5FD

AUAIATY Huiifine1Ans
YBINEIAT 1 1E| 2 26| 3 [ 3| 4 |4 | 5 | 5E | 6 | 6E
0°f990° |-085| 09 | 1.3 | 20 | 07 | 1.0 |-085| 09 | 0.75 | 1.15 | -0.55 | -0.8
LssfuaNngueneAILiiawinAy p = 1,9C,C,C, = 351.5C,C,
WSIAUANENT P = P + P,
Slounuan CeC, adluannis ussiuauAEUeNUaz LI UALgVBAMTUN T 2
o/ a 2
2 o LSIAUATUBN DTG (DU
NURIDIAT , - -
(N/m®) useauneluduuan | ussauaeluluau
1 -299 -510 17
1E -316 -527 0
2 -457 -668 -141
2E -703 -914 -387
3 -246 -457 70
3E -352 -563 -36
4 -299 -510 17
4E -316 -527 0
5 264 53 52
5E 404 193 720
6 -193 -404 123
6E -281 -492 35

FUN 7.14 wssduaugrslunsdiiamsauvunudundanuazussiunigluduuin
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SUN 7.15 useiuangvislunsdiiamsauvunudunainuasusiunigluduay

-
A298197 2 KINAUUUBIAITINAILII9IU SAP2000 EI(
\

TusnegnatlazanSanisldansaaudnsuaiasinaalsanuluiliag1ei 1 tneusuwasula

JrenTEnIalATeEe 6 W uaziinsgalessialugy

v
a519luma

|_"i > Sudiu SAP2000 Mg Kef, m, C ad1sluwaluy Taena CtrleN
. |

> ileniieina New Model hansduan aanUal Grid Only

P> ANUATIUIULAE SLULTEUNTA

Grid Only
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3 Quick Grid Lines X

Cartesian Cylindrical

Coordinate System Name

GLOBAL

Number of Grid Lines

X direction

Y direction

Z direction

Grid Spacing

Y direction

Z direction

First Grid Line Location
X direction
Y direction

X direction

Z direction

> duninagnaiiavusialugy

| [ X-YPlane@7Z=12 |

I G A G A G
o=

E‘)_

> ﬁl'\‘il,mé Define > Coordinate Systems/Grids ﬂaﬂiju Modify/Show System...

B Coordinate/Grid Systems x
Systems Click to:
GLOBAL Add New System...

Add Copy of System._.

| Modify/Show System'j'j

> Tunteg Define Grid System Data Aantdanliilianinsnlag Spacing

> WaguAl Grid ID : 72 Wy 10 tan 5° = 0.875
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] Define Grid System Data X
Grid Lines
System Name GLOBAL | Quick Start... |
X Grid Data
Grid ID Spacing (m) Line Type Visible Bubble Loc Grid Color
6 Primary Yes End Add PEOOQOO®
B [ Primary Yes End O
c 6 Primary Yes End ®
D 6 Primary Yes End
E 6 Primary Yes End 0]
F 6 Primary Yes End
G 6 Primary Yes End
H 1] Primary Yes End
Display Grids as
Y Grid Data
- - - — - () Ordinates | (@ Spacing
Grid ID Spacing (m) Line Type Visible Bubble Loc Grid Color
10 Primary Yes Start Add
2 10 Primary Yes Start [ [] Hide Al Grid Lines
3 0 Primary Yes Start ]
[] Glue to Grid Lines
Bubble Size |1.8125
7 Grid Data | Reset to Default Color |
Grid ID Spacing (m) Line Type Visible Bubble Loc S ——
1 & Primary Yes End Add
72 0.875 Primary Yes End
Z3 0 Primary Yes End Delete
=
a v Aaa v a ‘ ' A a v v a
4 ﬂaﬂmuﬁmqaawml,a’maﬂ“tlu @ by L= VL‘U‘Vl‘Wﬂﬂ X=0 LﬁUﬂiﬂ?\]SE_]ﬂ

YFudeudslugy

| N

LV
T

> Aanyu

> wWasumiiedu Kef-cm dauy Define > Materials #3ondnyu

E

A992Fy50 uaInala Modify/Show Material...

Juiindayansielnsin EX4 Factory

W@BNS8NNT
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[ pefine Materials x

Materials Click to:

4000Psi Add New Material. .

A992Fy50

Add Copy of Material...

| Modify/Show Material... { |

Delete Material

> dsteilu Fy2400 Amuadisnaglumiinsguaniinslugy

AN Effective Yield Stress, Fye wag Effective Tensile Stress, Fue MmMAaNNS
ANMEY Fy Uag Fu sRgunninasnuannIgIuesniuy 1wy FEMA 356 a15199
5-3 FalagUnfazegiuseann 1.1 A1 Fye wag Fue agldlunsasanaands

vaagasionyu (hinge) lngdnluliRdvisugnasionyu P-M2-M3 wag P-M

B Material Property Data X

General Data

Material Name and Display Color |Fﬂ4UU .
Material Type E}teel
Material Grade |Grade 50 |
Material Notes Modify/Show Notes. ..

Weight and Mass Units
Weight per Unit Volume Kgf.em. G~
Mass per Unit Volume 8.005E-06

Isotropic Property Data

Modulus Of Elasticity, E
Poisson, U
Coefficient Of Thermal Expansion, A
Shear Modulus, G ’W

Other Properties For Steel Materials

Minimum Yield Stress, Fy |24[J[] |
Minimum Tensile Stress, Fu |4UUU |
Expected Yield Stress, Fye 2640 |
Expected Tensile Stress, Fue |44[J[] |

I > WE sunuaedu Kgf-mm a”lum;b Define > Section Properties P Frame

Sections... ¥3aAaNY I Uunauns
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> @AanUu Add New Property &enyinsn Steel wuu |/ Wide

Flange

Select Property Type

Ly

|/ Wide Flange

R

Double Angle

E‘] Add Frame Section Property

Frame Section Property Type

Click to Add a Steel Section

[

Channel

1L

Double Channel

Steel ~

Tee Angle
Pipe Tube

> lddayavewthsin WA00X107 uay W300X94 lngldarvunmsinagfslugy

[ 1/Wide Flange Section X
Section Name WA00X107 Display Color
Section Notes Modify/Show Notes...
Dimensions Section
Outside height (13 ) 390
Top flange width (12
Top flange thickness () 1
Web thickness (tw)
Bottom flange width ( t2b ) 300 n]_’_r
Bottom flange thickness (tfb )
[ 1/Wide Flange Section X
Section Name W300x94 Display Color
Section Notes Modify/Show Notes. ..
Dimensions Section
Outside height (t3) 300
Top flange widn (12 )
Top flange thickness ( tf) 1
Web thickness (tw)
Bottom flange width (t2b ) j—’—ﬁ
Bottom flange thickness (tfb )
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> panUu Add New Property &enyinsn Steel wuu Angle niisinain

1

| /'Wide Flange

D

Double Angle

> ldvoyavawmiidin L150X150X10 lagldrmvunamisgasmugesnimunasiusy

Select Property Type

B Add Frame Section Property

Frame Section Property Type

Click to Add a Steel Section

[

Channel

I

Double Channel

Steel w

Tee Angle

O

Pipe

Tube

B Angle Section

Section Name
Section Notes
Dimensions
Outside vertical leg (13 )
Outside horizontal leg (12 )
Horizontal leg thickness (i)

Vertical leg thickness (tw)

Lisoxisok0 )

Modify/Show Notes...

Section

50

10

— — -
= i
(=1

pispiay color [l

> HeAdn OK NaUNNANEIe Frame Properties a¥isnen1sniidnnslugy

B Frame Properties

Properties

Find this property:

[L150x150%10

L1560X150X10
W300X34
W400x107

Click to:

Import New Property...

Add New Property...

Add Copy of Property...

Modify/Show Property. .

Delete Property
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Tagumidsn Wao0x107 azgnldidundadaiainazlasimasnindn, niadn
w300x94 T8 dulasernduluiianieses waz windn L150X150X10 azgnldidussd
91158 9le9 Tunsaleanuwuuidannindnaiunsavinbalasldiduntndedandnluda

(Auto Select List) lunsidenuthdiniiiuniign

> Wasumhedu Kef. m, C udndenuiiensaedd Y-Z Plane @ X=0

> Aany N\ Draw Frame Wiglnuanisa W@enviindn WA00X107

Properties of Object ﬁ
Line Object Type Straight Frame |
Section W400x107
Moment Releases Continuous
Local Axis Rotation 0.

XY Plane Offset 0.
Drawing Control | None =space bar=

> mdnasawlsulumugadansanslugy e Esc Woeanantyann1sin

o 2 3

‘A A
—ah’m‘—-—— >

P i
> adndenvieuduiundsan duuy Edit > Edit Lines > Divide Frames W@anuusidudiu

Y19UMNY

E] Divide Selected Frames *

Divide Options for Selected Straight Frame Objects

® Divide into Specified Number of Frames

MNumber of Frames
Last/First Length Ratio 1
a 1 = v 1 a [ . . .
> Aandy Honlinansgasalaemdnliden Joints > Invisible
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-

s :

> AFNHEENABIYATIZIU Y Assign > Joint > Restraints...

\HangnsesfuLuudauuy Fixed Support

F Assign Joint Restraints *
Restraints in Joint Local Directions
Translation 1 Rotation about 1
Translation 2 Rotation about 2
Translation 3 Rotation about 3

Fast Restraints

-

> B ®

| OK

‘ Close | ‘ Apply ‘

> ne Ctrl+A 1EonNInus waine Ctrli+R wWisvingwuudadulasltan dx = 6 m

E Replicate X
Linear Radial Mirror
Increments
Pl
dy
@
Pick Two Points on Model
Increment Data Replicate Options
Number Modify/Show Replicate Opfions...
11 of 11 active boxes are selected

> Fenuthdeauidd nady Shift waggnaeuidiveviyusases wavnagnaewidiiedng
yuuadlimngay
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> aandy Draw Frame Lanvitiidn W300X94 Maduliessyninalaseislugy

Properties of Object

A Line Object Type Straight Frame
| 'section W300X94
Moment Releases Continuous
Local Axis Rotation 0.
XY Plane Offset ... 0
Drawing Confrol ... | None =space bar=

> Adnyy Draw Frame tdanytinsin L150X150X10 31avioukneduigaleasening

lasenslusy

| Properties of Object
/ Line Object Type Straight Frame
Section L150X150X10
Moment Releases Pinned

Local Axis Rotation

0.

XY Plane Offset ...

0.

Drawing Control ...

MNone <space bar=

>y View > Show Grid visena Ctrl+D LiteUan1sianinia

> e Ctrl+A 1E9NNINUA Wane Ctrl+R Wavinglgan dx = 12 m 3711 = 3
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> AandenAUYaNlulATIAILIA AN Ctrl+R LBy lg@1 dx = 6 m 91U = 1

> AENEENATUYBNTENINIATITINYNYIIEY WaInA Ctrl+R Lievingldan dx = 12 m

U = 2

=
> duwy File > Save n3e AanUy = \etunindeya

> AFNNTEN Y-Z Plane @ X=0 Aand N\ PIAFUYONTENINYAFIU
> Fonduidien duuy Edit > Edit Lines > Divide Frames wuadu 4 @

(2

A (A A
T T T

—
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> MadukLAINiruauuaIAasngauuaugulegldviinda Wa00X107

| > auauiignuesn WonUaneianas dauy Assign > Joint > Restraints fmualiduge

995U UU Fixed

ﬂ/;
27

> fnssuannanludreidaniawazgiunivaindu na CruR vingalagld dx = 42 m

U = 1

X

> Adndy > LeTuMTIATIElasasie Liennsal MODAL adindu Do Not Run Lite

Tailrsunisiwsziluuanisaulm

| [ Deformed Shape (DEAD) | - X
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A1INRUALLTIAY

nslaussaudnludfilalaensiaenunsgIuaEIvsu Nen.1311-50 99 19BWNNINTZIY
NBCC 2005 ha?ld@ainisiiimas luswnsuyinn1sAulakssataunsavinlagunulaeiian
< o 4’{’ a o [ dfl’ a s:’lj a a | 1
Juussaunseyiuuiui Mnsadanuiauuy None Tnevgusnuvesiululuiirnasdeinu
wsaluda ndulduseanuuuduyssansusasuaansunuunianedaduinestvadlunes
du 22.1.0

> Aandy \eUanfoaluna uwdadauy Define > Load Patterns @5193Uuuuussyn

LIVE, WindX tag WindY 1denu1nsgiu NBCC 2005

B Define Load Patterns >
Load Patterns Click Tor
Self Weight Auto Lateral
Load Pattern Name Type Multiplier Load Pattern REE e Leet] FeLET
[Windx | wing i l:l NBCC 2005 i Add Copy of Load Pattern
DEAD Dead
WindY Wind NBCC 2005

| Modity Lateral Load Pattern &}

Delete Load Pattern

™

Show Load Pattern Motes...

1
o JINBCC 2005 LT (L2 (FEUENT
0

[

> 1FN518n15 WindX udndndu Modify Lateral Load Pattern Td@nsinsssail

3 NBCC 2005 Wind Load Pattern X
Exposure and Pressure Coefficients Wind Coefiicients
() Exposure from Extents of Rigid Diaphragms Velocity Pressure (kPa) 0.46

(@ Exposure from Area Objects ) Gust Effect Factor, cg

II

Importance Factor, w

Exposure from Area Objects 3¢AALIIANUUNURT o laiiN Ui vvas 1 Tuiuiy

1

LUy none Tikifinauand® ntuasyiinisldiduadudszandussiudmiunsaziuil
TAwn NT99IUUENEaN, NUIIIUNAUAY, NEIANAIUULNLAY LAZUNFIANPIUNAUAY
Arsumadenilusosimusiudulaozunsy

Velocity Pressure (kPa)

q= %p\_/z = %x1.25x272 = 455.6 N/m? = 0.46 kPa

Gust Effect Factor, cg > @wmsulasiasnandnlaeises1edne Cq = 2.0

Importance Factor, lw = 81a15Un@& Iy = 1.0
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> 1Fan318n13 WindY waadndu Modify Lateral Load Pattern ldansnesuiiauiiu

> Tdsunuuusinn LIVE ondunila Live nau Add New Load Pattern
> Aandy \donliilians General Options > Fill Objects

> Aandy ] donutdn None winmdnaaiuRanisuazndeniluwiulng

Properties of Object =
Section None
Drawing Control ... MNone <space bar>

AanlUnugesInunIBdunRnuaauianingagaving

> pAanly Hantviuans Areas > Local Axes

> Fungunudunduntdagndaaliegluiuiusuiiodwuwsauluduauaslasmas

onlallalvideniiu dauy Assign > Areas > Local Axes ajuunu 90 8¢

> L@eNWUHIMEIAT d9luy Assign > Area Load > Uniform to Frame (@ @nnsel DEAD

WUU One Way ldn 10 kef/m” mdndu Apply
> nn Ctrl+) loniurdnA3e Ldean LIVE Wuu One Way ldn 30 kef/m? adintu OK
> AdndeNuRn, W@ wasduriuddlugy éﬁw Edit > Edit Areas > Divide Areas

® Divide Area Using Cookie Cut Based on Selected Straight Frame Objects
[ ] Extend All Selected Frame Lines to Intersect Area Edges

ANNSUNAIANAIALDEY o = 5°

[

A1519% 7.5 NaaudIUsEaANS CpCq dmsuanmsiiensdlauiingsnindunaenn

3

ANAINTY Huiifne1ans
YDINAIAT 1 1E 2 2E 3 3E 4 4E
0° fig 5° 075|115 | 13 | 20 | 07 | -10 | -055| -0.8
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a1 Cq = 2.0 AatUAY Cp @115 WindY Ao

1 1E 2 2E 3 3E 4 4E
Co 038 | 0.58 | -065| -1.0 | -0.35 | -0.5 | -0.28 | -0.4

dl U a Qg o U o U dy a v U v
M990 7.6 NaQZUﬁlIUigﬁ‘Vlﬁ CpCyq dMNIUAINIUBIANTLAUNTEUANNA VLI UEAUNEIAN

o g IQ
AMUAINYU NUNRA1AT

YDINEIAN 1 1E 2 2E 3 3E 4 4E 5 5E 6 6E

0093 90° -08 | -09 | 13| -20 | -07 | 1.0 | -085 ] -09 | 0.75 | 1.156 | -0.55 | -0.8

a1 Cq = 2.0 A3tiuAY Cp @115 WindX Ao

1 1E 2 2E & 3E 4 4E 5 5E 6 6E
Co -043 | 045 -065| -1.0 (-0.35| -05 | -043 | -045| 0.38 [ 058 | -0.28 [ -0.4

> AfndenWUNl LE d9ay Assign > Area Loads > Wind Pressure Coefficients tien

JURUUUTINN WindX N11305218WUU To Frames - One-Way ({luniasdu 22.1) e

Cp = 0.45 (usagaiFiigniuwnu 3)

B Assign Area Wind Pressure Coefficient Loads X

Load Pattern

e e

Load Patten WindX Y

Pressure Type
) Windward (pressure varies over height)

® Other (pressure constant over height)

Load Value

Pressure Coefficient, Cp 045

Load Distribution

‘ To Frames - One-Way v

> Aandy Apply anntuadntuiundndunisinadung ne Ctril+) @eniuRwsy

> Lﬂﬁﬂmﬂugmwwimﬂ WindY uagan Cp = -0.58 (Lsauiianseduiuunu 3)
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S| Assign Area Wind Pressure Coefficient Loads >
Load Pattern

Load Pattern WindY ¥

Pressure Type
O Windward (pressure varies over height)

(® Other (pressure constant over height)

Load Value

Pressure Coefficient, Cp -0.58

Load Distribution

To Frames - One-Way v

> TdAn Cp asuuiuRirneglneIBhuauATUNN IR

3 6

6E

» wtis 2E : WindX > Cp=1, WindY > Cp =1

B Assign Area Wind Pressure Coefficient Loads
Load Pattern

Load Pattern WindXx

Pressure Type
O Windward (pressure varies over height)

(® Other (pressure constant over height)

Load Value

Pressure Coefficient, Cp

Load Distribution

To Frames - One-Way v

B Assign Area Wind Pressure Coefficient Loads
Load Pattern

Load Pattern WindY ¥

Pressure Type
(O Windward (pressure varies over height)

® Other (pressure constant over height)

Load Value

Pressure Coefficient, Cp

Load Distribution

To Frames - One-Way ©

» i3 3E: WindX > Cp=0.5, WindY > Cp=0.5
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] Assign Area Wind Pressure Coefficient Loads * B Assign Area Wind Pressure Coefficient Loads X
Load Pattern Load Pattern
Load Pattern WindX ¥ Load Pattern WindY v
Pressure Type Pressure Type
O Windward (pressure varies over height) O Windward (pressure varies over height)
(@ Other (pressure constant over height) ® Other (pressure constant over height)
Load Value Load Value
Pressure Coefficient, Cp 03 Pressure Coefficient, Cp 0.5
Load Distribution Load Distribution
To Frames - One-Way v To Frames - One-Way ~

» w4 4E: WindX > Cp=0.45 WindY > Cp=0.4
» ntle 5E : WindX > Cp =-0.58

» w4 6E: WindX > Cp=0.4

» e 1: WindX > Cp=0.43, WindY > Cp=-0.38
» wil42: WindX > Cp=0.65, WindY > Cp =0.65
» wil43: WindX > Cp=0.35, WindY > Cp=0.35
» w44 : WindX > Cp =0.43, WindY > Cp =0.28
» wils5: WindX > Cp=-0.38

» Nt 6: WindX > Cp=0.28
> ﬁﬂLuH Assign > Clear Display on Assigns

> Aany BENUANITWENY Areas > Local Axes

> panty L2 vdona F5 Sunstiemeilasiadng

> panly 7 Wonbinansnsidesunsanielansalussyn WindX wag WindY

| [ Deformed Shape (WindX) | = X | [ Deformed Shape (Windx) - X
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[ Deformed Shape (WindY) |

Pt Obj: 2
Pt Elm: 2

U1=.0002
U2 = .0029

U3 = 3.325E-05

R1=-5E-05

R2 = 4E-05

R3 = .00013
-

|

Deformed Shape (WindY)

> Aandy [

VLTI L

> adndu 1 i

donlvikanaluud M33 angldnsdlussmn WindX way WindY
danltvuwanslaiuud M22 aeldnsdlussyn WindX wag WindY

Hanlviuans Axial Force n1eldnsalussnn WindX wag WindY

[ Moment 3-3 Diagram (WindXx)

1

- X

|

Moment 3-3 Diagram (WindX)

- X

_[ Moment 2-2 Diagram (WindX)

1

|

| [ Axial Force Diagram (WindxX) |

KR TX
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LsRUaNNe U

dmiulassassludiiegeilauyidnenasiuseg viwne lasdeslaiiaszuigeinie siu
VanunAndudadiuindu 5% vesituinviviunvete1ns Ussguazntiiansdvwnleg uwae
lausasumungle uazdenlnidnuuznsyatvegnsliadnans (non-uniformly

distributed) Ingsaua1ag

WONATANIUNINTGIU UEK.1311-50 WaTe 2.6 Qumisdeiauiining 48) wui
ansdneglunsdi 3 WewniivealaAnludndiuninniy 0.1% vesiuiivianun TUszg
wazunieevunivg waglianunsaduniunigld wazdnvazvewonlanszateagigll

AU NFUDTOUDIANT

(%
[Y2KY)

aatuidentdan C

+0.7 uag C, = C, = 2.0 d1mTun1sAmuIanuIsunsIay

[¢]
1%
o o

,C.C,C, Beazinsmuinuazay lagasilusiuiuniie

nelue1msINaunIs P,

LLiqaumauamﬂu@immsLLiaaqu%
Pt = PP, = 1,4CC(C, +C)) = 1,qC.C (C, £0.7)

Faruen C, d1%15U WindY, WindYP uag WindYN @®

1 1E 2 2E 3 3E 4 4E

Cp 0.38 0.58 -0.65 -1.0 -0.35 -0.5 -0.28 -0.4
Cp+0.7 1.08 1.28 0.05 -0.3 0.35 0.2 0.42 0.3
Cp-0.7 -0.32 -0.12 -1.35 -1.7 -1.05 -1.2 -0.98 -1.1

Faruen Cp @130 WindX, WindXP uaz WindXN fe

1 1E 2 2E 3 3E 4 4E 5 5E 6 6E

Co -043 | -045|-065| -1.0 | -035| -0.5 | -043 | -0.45| 0.38 | 0.58 | -0.28 | -0.4
Cp+0.7 0.27 | 025 | 0.05 | -0.3 | 0.35 0.2 0.27 | 0.25 | 1.08 | 1.28 | 0.42 0.3
Cp-0.7 -113 | -115|-135| 1.7 | -105| 1.2 | -1.13 | -1.15] -0.32 | -0.12 | -0.98 | -1.1

> mandy Bl Founnsontunsiunsoudlals

> ﬁﬁw Define > Load Patterns a%’wgmwwﬁnmﬁmﬁa WindXP, WindXN, WindYP
uag WindYN Tagtdensionis WindX uag WindY idusuiladieudanantu Add New

Load Pattern

[ Define Load Pattems >
Load Patterns Click To:
Self Weight Auto Lateral
Load Pattern Name Type Multiplier Load Pattern Add New Load Pattern
Winaxp Wind 7 l:l NBCC 2005 i Add Copy of Load Pattern
DEAD Dead 1
LIVE Live 0 Modify Load Pattern
Windx Wind 0 NBCC 2005 -+
WindY Wind 0 NBCC 2005 Modify Lateral Load Pattern. p.2
WindxP 0 |INBCC 2005 Ay
WindXN wind 0 NBCC 2005 Delete Load Pattern
WindYP Wind 0 NBCC 2005 b
WindYM Wind 0 NBCC 2005
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> Adndensien1susaNnasaliulvg nadu Modify Lateral Load Pattern Lanwuy

Exposure from Area Objects wazldr1 Velocity Pressure = 0.46

] NBCC 2005 Wind Load Pattern X
Exposure and Pressure Coefficients Wind Coefiicients
O Exposure from Extents of Rigid Diaphragms. Velocity Pressure (kPa) 0.46

(@ Exposure from Area Objects) Gust Effect Factor. ¢g

II

Importance Factor, lw

G GRISERIGREDE ﬁJQLm% Assign > Area Load > Wind Pressure Coefficient La®n
JULUUUTINN WindXP, WindXN, WindYP #38 WindYN uaaldan Cp 91nn151919
gonndetuiiaviauny 3 vesiuindsdonnaineins duumiiduau(miiensign)ee

TddumAuin wavidenn1snsyatewuu To Frame — One-Way

magraulugy dmsunia 1E :

E Assign Area Wind Pressure Coefficient Loads X
Load Pattern

Load Pattern WindXP o

Pressure Type
O Windward (pressure varies over height)

® Other (pressure constant over height)

Load Value

Pressure Coefficient, Cp -0.25

Load Distribution

To Frames - One-Way v

P | v3ena 5 Sumsianeilaseatig

> mdnly [ Wenlvikansnisidesunsanielansalussyn WindXP, WindXN, WindYP
kg WindYN

| [ Deformed Shape (WindXN) | - %
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> ednty B Gerliuanduund M33 meldnsdiusann WindXP, WindXN, WindYP

ag WindYN

> pdnyy ] Fonliuansussnanuauny Axial Force Aelansdiussnn Windxp,

WindXN, WindYP wag WindYN

| [ Moment 3-3 Diagram (WindYP) ] % | [ Axial Force Diagram (WindYP) |

N138NLLUU

> duuy Define > Group AanUi Add New Group @314 3 NguAa FrameX, FrameY Way

Bracing
B Define Group Names b4
Groups Click to:
ALL [ AddNew Group...
Framex .
FrameY Modify/Show Group...
Modify Multiple Groups

> éljﬁl,mé Select > Select > Properties > Frame Sections \&enuiisin W400X107

B Sele e ») ertie
| Filter
[ Clear Filter
Frame Section Properties

L150X150X10 |

hone [ Assign to Groups X

W300x24 -

W400X107 Bracing
| FrameX
| FrameY
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> élbal,mé Assign > Assign to Group #3ana Ctrl+Shift+G Lﬁaﬂlﬁlffluﬂfju FrameX
> Fenuthdin W300X94 Aviuabiungy FrameY

> denuthdin L150X150X10 fuualidungy Bracing

> 1 Ctrl+G MTI@BUNTINUALARENEY

> ﬁﬂLmH Define > Load Combinations A&nYs Add New Combo Lﬁ@ﬁ%’ﬁmiaiusinﬂ
dwsumseenuuulngiBmhousiiseslsine
e D+L
e D+0.6W
e D+0.75L +0.45W

o W Aousaauldun WindX, WindXP, WindXN, WindY, WindYP uaz WindYN

B Load Combination Data

Load Combination Name (User-Generated) D+L

Notes Modify/Show Notes...

Load Combination Type Linear Add w
Options

Define Combination of Load Case Resulis

Load Case Name Load Case Type Mode Scale Factor

LIVE « |Linear Static

DEAD Linear Static 1

LIVE Linear Static [ | |:

IS ! < (Y v !
1eMInsalusInTINasdudaluzutneas

B Define Load Combinations X

Load Combinations Click to:

D+l Add New Combo...
D+0.6WindX

D+0.6WindXP
D+0.6WindXMN
D+0.6WindY

D+0.6WindYP Modify/Show Combo...
D+0.6WinfYM
D+0.75L+0.45WindX Delete Combo
D+0.75L+0 45WindXN
D+0.75L+0 45WindXP
D+0.75L+0.45WindY

D+0.75L+0 45WindYP
D+0 751 +0 45\WindY™

Add Copy of Combo._.

Add Default Design Combos...

Convert Combos to Nonlinear Cases...
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> a?JQngl Design > Steel Frame Design > View/Revise Preferences... Ladaﬂmmg']u

AISC ASD89

E Steel Frame Design Preferences for AISC-ASD89

Item Value
1 |Design Code AISC-ASDE9
2 |Multi-Response Case Design Envelopes
3 |Framing Type Moment Frame
4 |Lateral Factor for Wind 1.
5 |Lateral Factor for Seismic 1.
6 |Consider Deflection? Mo
7 |DLLimit, LY 120.
8 |Super DL+LL Limit, L/ 120.
9 |Live Load Limit, L/ 360.
10 | Total Limit, L/ 240.
11 | Total-Camber Limit, L/ 240.
12 |Pattern Live Load Factor 0.75
13 | Demand/Capacity Ratio Limit 0.95

14 | Cm Calculation Option

Program Determined

15 |Cm Calculation Tolerance

16 |Cb Calculation Option

Program Determined

17 |Cb Calculation Tolerance

{
[

> duy Design > Steel Frame Design > Select Design Groups Lﬁaﬂﬂejmaamwu

B it Desioncrovpseecion ||

Choose Groups

List of Groups

Add ->

<- Remave

1
[

Design Groups

ALL
FrameX
FrameY

X

> dauy Design > Steel Frame Design > Select Design Combo Lﬁ’e}ﬂﬂiiﬁusmﬂim

[ Design Load Combinations Selection

Load Combinations for Design

Select Type of Design Load Combination

>

Load Combination Type Strength
Select Load Combinations
List of Load Combinations
Add -»

<- Remove

Show...

r
N
O

Design Load Combinations

D+0.6WindX

D+0.6WindXN
D+0.6WindXP

D+0.6WindY

D+0.6WindYP
D+0.6WinfYN
D+0.75L+0.45WindX
D+0.75L+0.45WindXN
D+0.75L+0 45WindXP ¥
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a

> pAdndy \dan Area > Not in View wagliiidan Fill Objects 1ioUAN15uanINuH

Aan Apply to All Windows

> é’\‘mﬁé Design > Steel Frame Design > Start Design/Check ieviniseenuuy

| [ Steel Design Sections (AISC-ASD89) |

g,

e

20LX0aEM

LOLKOOFM

o Ef 3 B i i
il }g X
L.
W P IR -
’GQJ\—,D) - i, E .
= A B 4
Sl Loy,
“Foes I 0.7

%
e
VAODx Gy

[# VA
D05
Sy
o

0.5

@ 1 ' @ 1 [
QBLVIU’J’]‘VIG’]EJVI’EJULU‘NEILL@QLLﬁﬂ\‘i’J’]’EJ@ﬂLLUUI@JN

U

> adndu [ Uandoalutaa waandnyu L& na Import New Property did1mtindn

W300-W700 wagninsnain L150-L250

E Frame Properties

Properties

Click to:

Find this property: |
|L150x150X10 |

Import New Property... |

L150X150X10 ~ |
L150X150X12

L150X150X15
L150X150X19
L178X175X12
L178X175X15
L200X200X15
L200X200%20
L200X200%25
L250X250%25
L250X250X%35
W300X94
W300x150x32 v

Add New Property. . E I

Add Copy of Property...
Modify/Show Property...

Delete Property

OK

Cancel

> Add New Property a§1amtindin Auto Select List dwsuntiga W fadedn AUTOW

waz AUTOL dnsuntindnain

> na Ctrl+G Llaenna yl FrameX wag FrameY Wa 3 94311 Assign > Frame > Frame

Sections Mvualmluntisn AUTOW nadu Apply

> \@onngu Bracing Mmualinduntisin AUTOL
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[ Auto Selection Sections X

Auto Section Name AUTOW
Auto Section Type ‘Sleel
Section Notes Modify/Show Notes...

Choose Sections:

List of Sections Auto Selections
L150X150X10 S W400x200x56.6
L150X150X12 W400x200x66
L150X150X15 - W400x300x107
L150X150%19 Add -> WA400x300x94.3
L175X175X12 W500:x200x103
L175X175X15 - B 1/\/5.00%200x79.5
L200X200X15 W500x200x89.6
L200X200X20 Show W500x300x114
L200X200X25 hd - W500x300x128
[ Frame Properties ped
Properties Click to:

Find this property: Import New Property.

|L150%150X10 |

AUTOL ~ | Add New Property... |

lAUTOW l

L150X150X12 & LTy i Rl S

L150X150X15 L L)

L150X150%19 :

LA75X175X12 Modify/Show Property...

LA75X175X15

L200X200X15 Delete Property

L200X200X20

L200X200X25

L250X250X25

L250X250X35 v

OK Cancel
a 1 ’ Gl U a v
> ﬂamju nIvnm F5 Suﬂ’]S’JLﬂi’]zﬁiﬂix‘lﬁ‘i’]\‘]

> dauy Design > Steel Frame Design > Start Design/Check tigyinnseeniuy

> gﬂLulé Design > Steel Frame Design > Verify Analysis vs Design Section

SAP2000 X

Analysis and design sections differ for 75 steel frames. Do you want to
select them?
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> MFadunteanea1aiuling F5 SUN15ILASIEN ke Shift+F5 SUN1580NUU NUUE

asvaauluny 2wldaunsenluiivindananaiy

SAP2000

| Analysis and design sections match for all steel frames.

OK

| [ Steel Design Sections (AISC-ASD89) |

JRp— -
B @ﬁ;m
L ., Sy
. %‘:ﬁa‘% o0
e e > et oxf
(e gl S Rl e *m
o -WW’%' DR £ ! ZGMERG0X TR
B e g 2508 gss i, 4350, S 1 1.
WEEIED ';%E,o.q i

o k@m’?‘?}? £ 3555« -
L‘i_?s@% T

f‘%
moJr

u Lol
5 g, A i 5
5 R T %, %‘% CostRgRzs 7 Ll ;ﬁ @3/ 0.9
% *‘% %ﬁ% LigoxEaixzs g i imﬁw T gf& 2 v ’
= T
2 % 2 ; v
f‘i%u% » *‘7%_ EWWD"\ E*’v’% &2 27 0.7
o 2 € Lzstglngs g s 3 0 :
= 2 E%‘-?sq .35'? 1_.;;;,1."..0'3-I 2 & -'\'?@P N
*.ﬂ = 4 o Eat 1 e
B % {_;_._. ‘NB‘J E w 05
o = = -‘.':\5-0 -\r—@ % L
S D 0
o o ]
e oy < w
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A298199 3 NAIAINAIASA

lassasavdannivensatvunsgdaandlugy

5,750

650 5,100

5,814

2,500

METAL SHEET 0.4 mm

HSS O 2"x 4"x 2 mm
PIPE & 3" x 3.2 mm

;‘
r‘

3,333

l T

5,750

Bt e =} 500

5,000 5,000

5,000

|_L_ > 5w SAP2000 Mwtie Kef, m, C adsluwnalua Tnena CtrieN

> ilenieng New Model wanstiuun den Initial Model from Default Settings

Initialize Model from Default Settings
® g
Default Units Kgf. m, C

Default Materials United States

Save Options as Default

> @onmamwan Grid Only

> lddmnuduniauazssevynandlugy

-

Grid Only
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F quick Grid Lines X

Cartesian Cylindrical

Coordinate System Name
GLOBAL
Number of Grid Lines
X direction
¥ direction
Z direction
Grid Spacing
X direction
Y direction
Z direction

> HeNUTEIg X-Y Plane Adndy xz wWasuluyuuesszuu X-Z

| [ X-YPlane@Z-=5 |

L]
X

3-D View X

-
o
@
@

v

X

> pdnvlufiuiiing ensienis Edit Grid Data.. AanUu Modify/Show System...

E Coordinate/Grid Systems X
Systems Click to:
GLOBAL Add New System...

Add Copy of System. .

| Modity/snow System_.ji

Delete System

[] Convert to General Grid
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a . { v a Display Grid
> LAAINTALUU Spacing WUABudayania Xuay 2

() Ordinates (@ Spacing

Ay o
mmwmaqmiﬂﬂugﬂ
X Grid Data
Grid ID Spacing (m) Line Type Visible Bubble Loc Grid Color
A 04 Primary Yes End
B 0.25 Primary Yes End
C 06 Primary Yes End
D 45 Primary Yes End
e N rimeny Yes End
Z Grid Data
Grid ID Spacing (m) Line Type Visible Bubble Loc
Z1 25 Primary Yes End Add
z2 0.833 Primary Yes End
zz [N rimey Yes End

> Fenviteneaeddld adndu xz TALAANNDIVUTTUIU X-Z @ Y=0

=
©

> adntu S diedudin dsteliddn EX5 Car Park

'3’219]&613%137’161’91 Material & Sections

> wWasumhedu Kef, cm, C &y Define > Materials... Wionant \Honsems
A992Fy50 Uaaadntu Modify/Show Material...

B Define Materials X

Materials Click to:

4000Psi

AJ92Fy50

Add New Material_ |

Add Copy of Material__ |

|
|
| Modify/Show Material... .{;_I
|

Delete Material —‘
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[
v A

> Aatiedn Fy2400 ldnuaudFsnagsslusy

B Material Property Data x

General Data

Material Name and Display Color {Fy2400 ._
Material Type Steel
Material Grade |SM 400 |
Material Notes Maodify/Show Motes. .

Weight and Mass Units
Weight per Unit Volume Kgf cm. C v
Mass per Unit Volume 8.004E-06

Isotropic Property Data

Modulus Of Elasticity, E
Poisson, U
Coefiicient Of Thermal Expansion, A
Shear Modulus, G ’W

Other Properties For Steel Materials

Minimum Yield Stress, Fy 2400 |
Minimum Tensile Stress, Fu |4UUU |
Expected Yield Stress, Fye 2640 |
Expected Tensile Stress, Fue 4400 |

I > denmiig Kef, m, C gﬂLuH Define > Section Properties > Frame Sections

> mandu Import New Property danuti1din Pipe waglwa TH_PIPE.PRO

> LARNUWINLNGR PIPE2-1/2(65)X3.2 way PIPE3(80)X3.2

B Frame Properties X

Properties Click to:

Find this property: |
|PIPE3(80)X3.2 |

F‘IF'EQ-1.-’2§ESEX3.2 Add New Property...

Add Copy of Property...

Import New Property... |

> @AanUy Import New Property lanuti1din Tube

SAP2000 X

There are no Box/Tube Sections
on file c\program files\computers and structures\sap2000
22\th_pipe.pro!

N

W
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> aandu OK wdmanUu Open File... luntisnasioun

] Box/Tube Section X

Section Name - Display Color ’_

Section Notes Modify/Show MNotes

Extract Data from Section Property File

| Open File_ 4 |c:\pr0gram files\computers and structures\sap2000 22\th_pipe.pro Import...

> @enlvld TH RECT @ontidminfn HSS100X50X2.3

E Frame Properties X

Properties Click to:
Find this property: |
[PIPE3(30)x3.2 |
HSS100X50X2.3 Add New Property. .

F'IF'EZ-‘UEEES;)G.E

Import New Property. .. |

Add Copy of Property...

> pantu S fiethudindeya
N1527101AS9E993A 2D Frame

> adndu L Genvidn PIPE3(80)X3.2 waiadnnaduriunaasalugy

=£""""---
Properties of Object n
Line Object Type Straight Frame
Section PIPE3(80)X3.2
Moment Releases Continuous
Local Axis Rotation 0.
XY Plane Offset ... 0.
Vi Drawing Control ... | MNone <space bar>
LW
/\

> pandenduriu duuy Edit > Edit Lines > Divide Frames i@onuuadu 4 vieu

EJ Divide Selected Frames *
Divide Options for Selected Straight Frame Objects

® Divide into Specified Number of Frames

Number of Frames

Last/First Length Ratio 1
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o A

> AEIASUULEUNSA B-1 WAy D-1 LaAanaenta@basduiunannuLan

DECDRE
(AIBIC) 55)1

T T

ms )

—

e e

]

i1

1]
e s ¢ ma S

]

e NS

> duwy Edit > Edit Lines > Divide Frames idanuuanynsiaigy

E] Divide Selected Frames x
Divide Options for Selected Straight Frame Qbjects
O Divide into Specified Number of Frames
Number of Frames

Last/First Length Ratio

(® Break at Intersections with Selected Joints, Straight Frames, Area Edges and Solid Edges l

(O Divide at Specified Distance from I-end of Frame

> Madesnndatgaiadunia C-1 unfigadaan B-1 Aududiu wadaudaneidunly
rosn1seenaulanslugy
DCDRE <

(AIBIC] (D] E |

T T

-

LY

N

> pandenianvisaes duwy Edit > Edit Lines > Divide Frames idenuuaniu 4 vieu
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F Divide Selected Frames

Divide Options for Selected Straight Frame Objects

® Divide into Specified Number of Frames

Number of Frames

Last/First Length Ratio 1

> Aandy Wonlvikansgasielagadnliiieon Joints > Invisible

> adanUu LM Fenvihda PIPE2-1/2(65)X3.2 udiadnnavieudnssnituadslugy

> pandenualuanien duny Assign > Joint > Restraints fmualilunwuudauiu

F Assign Joint Restraints X
Restraints in Joint Local Directions
Translation 1 Rotation about 1
Translation 2 Rotation about 2
Translation 3 Rotation about 3

Fast Restraints

> adndu L Genvidn PIPE3(80)X3.2 umainnavieumduladuiiundasalugy

> Adnienvieurdu duuy Edit > Edit Lines > Divide Frames WU 2 viau

E Divide Selected Frames x

Divide Options for Selected Straight Frame Objects

® Divide into Specified Number of Frames

Number of Frames [2 ‘

Last/First Length Ratio [2 l
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> adndu LM Fenutsia PIPE2-1/2(65)X3.2 Taduiduldufudininiinaingauudiag

Juruduludntdes

Properties of Object n‘
Line Object Type Straight Frame
Section PIPEZ-1/2(63)X3.2 |
Moment Releases Continuous
Local Axis Rotation 0 I
XY Plane Offset ... 0.

Drawing Control ... Vertical =V= I

]
LYY

> AdndenduiuLazIdUAY duay Edit > Edit Lines > Divide Frames Wus#dnsin
> AULAUAIULAULAIIAYIDUNLETILAGD

> Aandy \donlilans View Type WuU Extrude

> adndu = Wietudindeya
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n152191AS9ENTR 3D Frame

> manty Honliuana View Type wuy Standard uagideniiiuansyasalaeninly

\&0n Joint > Invisible waziaan Apply to All Windows

>y Options > Color > Display Wagud Point {Huduaa iielifiudaia
7 1 (1
B/WC ) D E

T

.\g/\y
™~

[m| [m|

> panwaluiiuiiang 1den Edit Grid Data waInanYs Modify/Show System

[ coordinate/Grid Systems X
Systems Click to:
GLOBAL Add New System...

Add Copy of System...

| Modity/Show System ﬁ

Delete System

[ ] convert to General Grid

» &9n Display Grids as Spacing
Display Grids as

() Ordinates (@ Spacing

> udly Y Grid Data lnendndu Add iindnunuduniadu 5 idussegineises 5 m au

lonslusy
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Y Grid Data

Grid ID Spacing (m) Line Type Visible Bubble Loc Grid Color
5 Primary Yes Start
2 5 Primary Yes Start
3 5 Primary Yes Start
4 5 Primary Yes Start
5 ] Primary Yes Start

» Tu X Grid Data Unn1suanad@unsa B, C way D

X Grid Data
Grid ID Ordinate (m) Line Type Visible Bubble Loc Grid Color
A o Primary Yes End
B 04 Primary No End
C .65 Primary No End
125 Primary No End
E 575 Primary Yes End

3¢

—

Nl U
'“---5.\——1---._--%;.\

> nn Ctrl+A W@envianun daly Edit > Replicate w3anm Ctrl+R vingdieszos dy = 5

m 9 1 1A

[ Replicate X
Linear Radial Mirror
Increments
o
o
a
. Pick Two Points on Model
Increment Data Replicate Options
Number |1 | | Modify/Show Replicate Options...
11 of 11 active boxes are selected
[] Delete Original Objects
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> duuy View > Show Grid #3ena Crl+D ileUan1suanenia

> pantu N Fenvthda HSS100X50X2.3 Mautidenszminslassdslugy

Properties of Object n
Line Object Type Straight Frame
Section HSS100X50%2 3
Moment Releases Continuous
Local Axis Rotation 0.
z W XY Plane Offset ... 0.
K:-"Y Drawing Control ... | None =space bar:

> pandenyasiefivatouusislugy dusy Edit > Extrude > Extrude Points to Frames

@onuidn HSS100X50X2.3 Seue dy = -0.5 911 = 1

E Extrude Points to Lines X

Linear Radial Advanced

Property For Added Objects

n |Hss1nnx5m(2_3 “

Increment Data

ox
.

a
—

> Aany onliiwany Frame > Local Axes
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v = vV UQGLQJ

& a | A Y] | )
TTUIWAY 1 @Eung) vaanudruduluauasiadunitranielu deiudsneanduiels

AFINUNDY

> FenuUdINEY duay Assign > Frame > Reverse Connectivity

[ Assign Frame Reverse Connectivity *

QOptions

(@ Keep Assigns in Same Global Orientation)

() Keep Assigns in Same Local Crientation

)

| ok | | cose | [Appl;!);

> Aanyu \HenUanisuans Frame > Local Axes Wagdaiiy Assign > Clear Display

of Assign

> lugunesaudffnsevanunludedentasatiauiuazwlgistudilugy

> dusy Edit > Replicate w3onna Ctrl+R shendheszes dy = 5 m $1uau 3 Tase
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> ﬂﬁmﬁaﬂﬁmﬁiaﬁﬂmEJLLIJﬁ'ﬂug‘U dawy Edit > Extrude > Extrude Points to Frames

@onuilndn HSS100X50X2.3 sgug dy = 0.5 91U = 1

> manly WHaNUANISHEAS Frame > Local Axes AS19@0ULNULRNIEAvD L UdIY
fumsetuUatumns ol

— N
Y -
Y -
- “=alf,

<1 /| ;

~L N

/

/

-

175
y

Y a a v A
nsnuUagideslunuanuandesemaInife

0

6 = tan™(3333-2500)/5750 = 8.243°

> ﬁl'\ﬁLmé Select > Select > Properties > Frame Sections t@anuiindn HSS100X50X2.3

AanUu Select wanm Close

F3 Select by Frame Section Properties x
Filter

Clear Filter

Frame Section Properties

| HSS100X50X2.3
Naone
PIPE2-1/2(65)X3.2
PIPE3(30)X3.2
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é'lbﬂl,mé Assign > Frame > Local Axes Idﬁi’l:g:u -8.243

[ Assign Frame Local Axes X
Options
® Specify Standard Local Axes
() Specify Advancad Local Axes
O Reset Local Axes to Default

Angle from Default Orientation

Angle

-8.243 ior

> wyulueaaudaiiiensivdeuwnulanizf 2 (@lg7) vaau
w3alyl

& oY,
’uig,;

> Aanyu \HanUnanisuans Frame > Local Axes

> adndu B detuiindeya

U310 896 9RINAUNEIAT

[
1 0 Y
mﬂau'munussnn
> Ay Define > Load Patterns @3193UwuuusInNn LIVE kag WIND A1uu1AT314
NBCC2005
F] pefine Load Pattems =
Load Patterns Click To:
Self Weight Auto Lateral
Load Pattern Name Type Multiplier Load Pattern Add New Load Pattern
‘W‘ND ‘ Wind v l:l NBCC 2005 v Add Copy of Load Pattern
DEAD Dead 1
LIVE Live
0 [INBCC 2005

Modify Load Pattern
*

Modify Lateral Load Pattern. A

Delete Load Pattern

Show Load Pattern Notes...

OK Cancel
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> 1Fon318n13 WIND AanUu Modify Lateral Load Pattern...

Exposure and Pressure Coefficients Wind Coefficients
() Exposure from Extents of Rigid Diaphragms Velocity Pressure (kPa) 04

@ Exposure from Area Objects Gust Effect Factor, cg

Importance Factor, w

> 1@0nuUU Exposure from Area Objects a1 Velocity Pressure = 0.4 kPa
> Aandy =] Wenlikansiiuialagadnlididen Area > Not in View uaziien General
> Fill Object

GLOME O denuidn None adnanaiiuRndsantuauyudaiswulngaumaudy

WA LazAULUAATNIAEATINY

Drawing Control ...

=3 1 = v a = W (=1 Y
UIMNY 1 @A) LU UREmIsUBedluiidunuidasnis
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> AAnIFeNAURY dauy Assign > Area > Local Axes ldm13ju 90 aarn

Options
(® Specify Standard Local Axes
() Specify Advanced Local Axes
O Reset Local Axes to Default

Angle from Default Orientation

Angle deg

> Aany @ UANITHAAIUNUNURD Area > Local Axes

> gﬁL&JH Assign > Clear Display of Assign

> AANEeNNUEL duuy Assign > Area Load > Uniform to Frame t&enguuuu DEAD 1d

tinussnnuasfiameaslugy udnadu Apply

General
Load Pattern | DEAD v
Coordinate System | GLOBAL w
Load Direction | Gravity v
Load Distribution | One Way v

Uniform Load

Load AT 7

Options
(O Add to Existing Loads
(® Replace Existing Loads
(O Delete Existing Loads

‘ Reset Form to Default Values ‘

o] (oo ] [ ]
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> pandeniiuiy Wasuduguwuuusinn LIVE ladmiinussynuasiiameddlugy uwdine

Y OK
F Assign Area Uniform Loads to Frames X

General
Load Pattern LIVE ¥
Coordinate System GLOBAL v
Load Direction Gravity ¥
Load Distribution One Way N

Uniform Load
Load 30 kgf/m?

Options
(O Add to Existing Loads
(® Replace Existing Loads

(O Delete Existing Loads

dMTULIRUTY AUNINIFIY NeK.1311-50 Tugud 0.7 Tuniewuan @ dmsundean

ANRaIRtuAAeIyuliiAY 10° A C,C, vaaiiuila r dwlngife -2.0 InefiAl C, fiv 2.0

I3

Aaiu C, = -1.0 umheusage

> ARNIEBNNURY dauy Assign > Area Load > Wind Pressure Coefficients an3uuuu

(%

WIND ldumtinussnnuasiiemeasiugy wainadu OK

S| Assign Area Wind Pressure Coefficient Loads X
Load Pattern

Load Pattern WIND ¥

Pressure Type
() Windward {pressure varies over height)

(® Other (pressure constant over height)

Load Value

Pressure Coefficient, Cp

Load Distribution

To Frames - One-Way v

Options
® Replace Existing Loads

() Delete Existing Loads

> adndu B eduiindeya
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a 4
A15ILATIZILATIESS

> élbal,mé Analyze > Set Load Case to Run

E Set Load Cases to Run X
Click to:
Case T Status Action i
S - | Run/Do Not Run Case _o,
DEAD Linear Static Finished Run Q b4
Not Run Show Case
LIVE Linear Static Finished Run
WIND Linear Static Finished Run Delete Results for Case
Run/Do Not Run All
Delete All Results
Show Load Case Tree...
Analysis Monitor Options Show Messages after Run [ ] Model-Alive
O Always Show (O Only if Errors I TG 1 e
: |
() Never Show (@ If Errors or Warnings Ay =
@ Show After seconds O Aways OK Cancel

> Fonnsal MODAL manys Do Not Run aandnys Run Now tiaisusun1sinsien

JEPRGERR

GBI UnN13hansgasie Joint > Invisible kaglANsuandiuiy Area > Not in

View wagliliden Fill Object

> Wasunmiedu Kef-em adndu X Tiuansnisidegunsaneldnsdiussyn DEAD,

LIVE tag WIND

[ Deformed Shape (DEAD) | + % | [ Deformed Shape (DEAD) | - X
Pt Elm: 2
Ut= .1922
uz2 = .0003
=-.8187
R1=-.00321

R2 = .00467
R3 = -.00041

> asav@euMsLaumUangduiu aelddminussnnnsdl
DEAD #n1swgusiadun 0.82 cm

LIVE  In1suaudlasun  1.31 cm
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WIND  Uaneususatuld 3.36 cm

| | Deformed Shape (WIND) | =X | [ Deformed Shape (WIND) | v X
Uz = .0007
U3 = 33565

= .01535
R2=-.0188
R3 = .00226

> Aandy donlvikanwssmuuIuny Axial Force nmglansalussynsingg

[ Axial Force Diagram (DEAD) | * % | [ Axial Force Diagram (DEAD) | - X

L.

[ Axial Force Diagram (WIND) | * X | [ Axial Force Diagram (WIND) | - X

> \Fonwy Options > Moment Diagrams on Tension Sides lansluudluguuuui

ABINIT

> adndy Wonlviuanauwssmuuuiuny Moment 3-3 meldnsalussynsieg
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| [ Moment 3-2 Diagram (DEAD) | * x | [ Moment 3-3 Diagram (DEAD) | - X

L.

| [ Moment 3-3 Diagram (WIND) *x | [ Moment 3-3 Diagram (WIND) ] - X

=

uiiuIIMadeIUnswasusanigluaInnsdlussnn DEAD uas LIVE azasaiudiuiu

w5981 WIND F9anevinlsinsasiunseyinluniseantuvanaddsaznandslurmdadall

N1599NKUUIASIES1S

wisesdermsiluanunguAsviounan (Main) Asunsannlaunduiv, T uasian, nquvieu

589 (Web) AfunsetiosRevieudnszninsioundn uaznguuy (Purlin)

> Aandy Tuansgunsaanvedlasaing

| [ X-ZPlane@ Y=05 | - x

> Fenvitssaesiifiyuied X-Z Plane @ Y=0.5 Adniiennquviaunan
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> Aanly LUfaspuu X-Z Bu iendnidenauasunnsyuy

> é‘i"umgu Select > Select > Properties > Frame Sections tdanni 1@ avianay PIPE
3(80)X3.2

> Fauy Define > Group AdnUu Add New Group @319 3 $518n113A® Main, Web Wag

Purlin
[ pefine Group Names >

Groups Click to:
ALL | Add New Group...
Main
:
Web Modify/Show Group...

Modify Multiple Groups
Delete Group

> gﬂLmé Assign > Assign to Group %sana Ctrl+Shift+G L?ﬂ‘aﬂﬂfju Main

[ Assign to Groups X

| Main
Purlin
Web

Options
(O Add to Group
(® Replace Group

(O Delete from Group

‘ Define Groups... |

| OK ‘ ‘ Close ‘ | Applyﬁ

SAP2000 » C7 Wind Load Mongkol JIRAVACHARADET 282



> ﬁaLuuﬁ Select > Select > Properties > Frame Sections t@annidnvianas PIPE 2-
1/2(65)X3.2

> é’i’um& Assign > Assign to Group #3ana Ctrl+Shift+G Lﬁaﬂﬂfj:u Web

> ﬁj\ﬁuﬁé Select > Select > Properties > Frame Sections \denvi 1 ana 8ed 1né oy
HSS100X50X2.3

> élbﬂl,mé Assign > Assign to Group W39nA Ctrl+Shift+G Lﬁaﬂﬂfju Purlin

> dauy Define > Load Combinations Afinyu Add New Combo @314nselussnns i

#09N3RIAB (819899 MNUMTFIU ASCE 7-16 dmTumseenwuulagismiieusiveuls)

LC1:DL LC2: DL + 0.6W
F3 Load Combination Data x
Load Combination Name (User-Generated) DL+0.6W
Notes Modify/Show Notes...
Load Combination Type Linear Add “
Options
Convert to User Load Combo Create Nonlinear Load Case from Load Combo

Define Combination of Load Case Results

Load Case Name Load Case Type Mode Scale Factor
WIND ~ | Linear Static | 0.8
DEAD Linear Static

1.
WIND _‘_‘ Add

Modify
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[ Define Load Combinations X

Load Combinations Click to:

DL Add New Combo...
DL+0_6W

> 5’0%5 Design > Steel Frame Design > View/Revise Preferences Lﬁaﬂmmgm AISC-
ASD89

'
[

> &y Design > Steel Frame Design > Select Design Groups Lﬁaﬂﬂajuaamwu

B Steel Design Group Selection X

Choose Groups

List of Groups Design Groups

ALL
Purlin
Web

<- Remove

Cancel

'
[

> &uuy Design > Steel Frame Design > Select Design Combo (dennsfiussnnsu

E Design Load Combinations Selection X

Load Combinations for Design
Select Type of Design Load Combination

Load Combination Type Strength v =

Select Load Combinations

List of Load Combinations Design Load Combinations
DL+0.6W
Add -
<- Remove
Show...

Automatic Design Load Combinations

[] Automatically Generate Code-Based Design Load Combinations

Set Automatic Design Load Combination Data
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> élbal,mé Design > Steel Frame Design > Start Design/Check of Structure #3906

Shift+F5 LWasuN198NLUU

| | Steel Design Sections (AISC-ASD89) | - X

> YuUYIgUTIUINTBITU dasy \dan Joints laennsil DL+0.6W

[ Display Joint Reactions pd

Case/Combo

DL+0.6W v

Case/Combo Name

Multivalued Options

Envelope (Max or Min)

® Step 1 -

Display Types
® Arrows
(O Tabulated

‘ Reset Form to Default Values ‘

Reset Form to Current Window Settings

‘ 0K ‘ ‘ Close ‘ ‘ Apply ‘
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ok | [ cose | [ aepy |
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il

Translation 1 [[] Rotation about 1

Translation 2 [] Rotation about 2
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A
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