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Area Wind Pressures
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WD STORYZ W Mo 0.5000 [.5000 0.0000 [.0000
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Found mode  10af 12, Eigenvalue = 9.6320783E-01, Period = 6.402062
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Dimenzions
P

Diameter [£3] EO 5

Concrete
R ein L.
einforcemen %J Display Color .
k. I Cancel

4
9Imiunaniu Reinforcement...
¢ A 2 Y T oA 3 Y o -
Turlesuiuaasvumasnasulvinilanyiavesnsosnuuinilu Column wihda Circular iag

#m31 Check/Design l+iiaeniilu Reinforcement to be Designed



l#' v ~ =
unn 2 Zm\w/awﬂmaunm

Reinforcement Data

Design Type
{*" Column " Beam

Configuration of Reinforcement

™ Rectangular f*  Circular

Lateral Reinforcement
i+ Ties " Spial

Circular Reinforcement
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idoniwiy Analyze > Set Analysis Options...
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wenesuuansvuinliiden Include P-Delta iy

Analysis Options

Building Active Degrees of Freedom
Full 30 #Z Plane Y Plane Mo Z Ratation
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[v Dynamic Analyziz Set Dynamic Parameters... |

i |Include P-Delta Set P-Delta Parameters. .. |

[ Save Access DB File |
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EIGEN ANALYSIS 192:51:17 ”
MUMBER OF STIFFNESS DEGREES OF FREEDOM = 135

MNUMBER OF MASS DEGREES OF FREEDOM = 36

MNUMBER OF EIGEM MODES SOUGHT = 12

MUMBER OF RESIDUAL-MASS MODES SOUGHT = 0

MNUMBER OF SUBSPACE YECTORS USED = 16

RELATIWE CONWERGEMCE TOLER&MNCE = 1.00E-07
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Concrete Column Design Information

DCONZ

Story |5T|:|HY1 Section Mame ||:|H|I||-
Column ||:8

COMED STATION LONGITUDINAL MAJOR SHEAR MINOR SHELE.
ID LOC EREINFORCEMENT REINFORCEMENT EREINFORCEMENT
DCOML 0.o0 28.274 0. 000 0.000
DCONL 175.00 28.274d 0. 000 0.000
DCOML 350,00 28.274 0. 000 0.000
DCONZ 0,00 28.274 0,000 0.000
DCONZ .00 28.274 0,000 0.000

Ovenurites Interaction | Surmmary | Fle:-:.[QetaiIs| 5hearDetaiIs| Jaint Shear
M

[ ok |

Cahcel |

naniju Flex. Details 1az Interaction ¢
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ﬂ Concrete Design Information, ACI 318-99
File:

ACI 218-99 COLUMN SECTION DESIEN Type: Sway Special Units: Ton-cm (Flexural Details) Units [Torcm :l'

Level : STORYA L=4088.888

Element H B=608.08088 D=608.08808 dc=3.848

Station Loc : 350.888 E=253.18% fc=8.281 Lt.Wt. Fac.=1.888

Section ID : CIRCOL fy=4_218 fys=4_218 .
Combo ID : DCONZ RLLF=8.889

Phi{Compression-Spiral): B.758 Overstrength Factor: 1.25% -
Phi{Compression-Tied): 0.780 \T/
Phi{Tension): 8.988

Phi(Bending}: 8.9080

Phi({Shear): 8.858

AXIAL FORCE & BIAXIAL MOMENT DESIGH FOR PU, M2, M3

Rebar Rebar Design Design Design
Area 3 Fu Hu2 Hu3
28.274 1.888 43.882 38.122 145.596
Factored & Hinimum Biaxial HMoments

Hon-Sway Sway | Factored HMinimum Hinimum
Hns Hs Hu Hmin Eccentrcty
Major Bending{M3) 8.238 a.0a88 8.238 145 .596 3.324
Hinor Bending(H2) 38.122 g.888 38.122 145 .596 3.324

Axial Force & Biaxial Moment Factors
Cm Delta_ns Delta_s K L
Factor Factor Factor Factor Length
Major Bending{M3) 8.688 1.86808 1.888 1.8688 358.8808
Hinor Bending(H2) a.688 1.888 1.0888 1.888 3568.888

Interaction Surface

Edit
P M3 M2
1 -434. 2741 0. 0.
2 -434. 2741 1131.5519 0.
3 -434 2741 2129.2454 0. )
4 3777801 3044117 0.
5 -305.8332 3714.0338 0.
(5 -227.28592 4086, 2267 0.
7 -154.9979 3936 8168 0.
g -86.1584 33273919 0.
9 -27.9533 2792 B4 0. Options
10 52 4498 14020058 0.
1 1055008 o o i« phi " no phi " no phiwith fy increaze
E 0 Yiew
14 | 315 % Plat ad | MM
15 af
16 |25 = Elevation P3| P2
17
Curve 1
ange 0 CIKIC

5Wﬁﬂﬂﬂaﬂﬂl’ﬂﬁﬂ1uﬂ}1ﬂ %Zﬁi18@1%188@"“ﬂﬂﬂ?iLﬁ?NLWgﬂUuLlasz
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Concrete Beam Design Information

Stany ISTORT Section Mame [RECTEM

Beam |BE

COMED STATION TOP EOTTOM SHEALR

In LOC STEEL STEEL STEEL

DCONZ 275.45 0.211 0.612 0.o00 -~
DCONZ 324.55 0.211 0.607 0.o00 |
DCONZ 373.64 0.211 0.506 0.o00

DCONZ 422,73 0.211 0.310 0.o00

DCONZ 471.82 0.211 0.211 0.0o00

DCONZ LZ20.91 0,366 0.211 0.o00

|

. 048

DCON:

Ovenwrites Surmmary | Shear D etailz

k. | Cancel |

1&g Flex. Detail i

M concrete Design Information, ACI 318-09
File:

ACI 318-99 BEAM SECTION DESIEH | Type: Sway Special Units: Ton-cm (Flexural Details) Units |Torcm :I'

Level : STORYA L=608.680

Element : Bd D=50.068 B=30.068 bf=36.080

Station Loc : 570.888 ds=08.0888 dct=5.888 dcb=5.8808

Section ID : RECTBH E=253.185% fc=08.281 Lt.Wt. Fac.=1.0888 5
Combo ID : DCOHZ fy=4.218 fys=4_218

Phi{Bending): @.98@

Phi{Shear): 8.850
Phi{Torsion): B.858

FLEXURAL REINFORCEMENT FOR HMOMENT, M3

Required +veHoment -wveMoment Minimum

Rebar Rebar Rebar Rebar

Top (+2 Axis) A.848 A.8@e B.636 A.848
Bottom (-2 Axis) a.423 a.317 a.888 a.423

Design Homents, Hud
Design Design
+ueboment -veMoment
ch.128 -188.240

v '
a2 9/ 9 1 ] 1 @ 1
AsNHaanuNN SQCOL 1ha lunthauanssiaziden v lieenuuy udvzuaauiudasiaiu

1A
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Concrete Column Design Information

Stary STORY1 Section Name SECOL
Column ||:9
COMEO STATION r CAPACITY % MALJOR SHELR MINOER SHEALR
In Lac RATIO EEINFORCEMENT REINFORCEMENT
DCON1 0.00 0.050 0.o0o 0.o0o
DCON1 175.00 0.o047 0.o0o 0.o0o
DCON1 350.00 0.043 0.o0o 0.o0o
DCONZ 0.00 0.050 0.o0o 0.o0o
175.00 0.047 0.00o0 0.00o0

II cCoMz  350.00 o 0, Qoo 0, oo

Owenwrites |nteractian | Summary | Fle. Details| ShearDetaiIs| Joint Shear B/C Detailz

| k. | Cancel |

apinaniju Interaction

Interaction Surface

Edit
P M3 M2
1 -596. 9286 0. 0. —_
2 -596.9286 2844 2701 0.
3 -550 608 4410.0093 0. >
4 -468.3498 56411375 0. -
5 -379.4375 ghE2. 3742 0. -]
(5 -281.4318 73196445 0.
7 2128111 70450334 0.
g -135. 797 B458 1836 0.
9 -68.1369 5531.971 0. Options
10 22,3481 4542 7345 0.
1 1959519 o o i« phi " no phi " no phiwith fy increaze
E 2D View
14 | 315 % Plat ad | MM
15 af
16 |25 = Elevation P3| P2
17
Curve 1
ange 0 CIKIC
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Gnd Dimenzions [FPlan)
o Uniform Gnd Spacing

Mumber Linez in > Direction
Mumber Lines in v Direction
Spacing in # Direction

Spacing in ' Direction

" Custom Gnd Spacing

Building  Plan Grid System and Story Data Definition

Shory

{* Simple Story Data

—
.
E

s00.

Dimensions

Mumber of Stories
Typical Stary Height

Bottom Story Height

™ Custom Storg Data |

Unitz
| | Ton-cm -
Add Structural Objects
I—H—I H——H——H il | el | Yo
:!: :!: |I'| |’| 0 [ ol T E T L | L
| 11 I ! HE
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Lﬁ’f)ﬂLllH Define > Material Properties 1i5on CONC ué”maﬂﬂu Modify/Show Material

A A A wa 9
LW@@fl")ﬁ]ﬁﬂﬂﬂ‘ﬂfl'f‘)lﬂaﬂullﬂaﬂﬂmﬁuﬂﬂﬁ”lﬂﬁﬂﬂﬂ"ﬁ

Define Materials

M aterialz Click. ta:
Aedd New Material.. |

OTHER
STEEL | P adifus S R Materlal...Rd

Cancel

ok,
_ Cacel |

9 = Y 9 Y 1A A
NINUVDYAATNNTSYVNAY Iﬂﬂi“ﬁﬁu?ﬂ“ﬂﬁz@nﬂﬂﬂ Kgf-cm

Material Property Data

Diigplay Colar
Matenal Hame Color
Type of Maternal Type of Dezign
{* |zotropic " Orthotropic Dezign
Analyziz Property Data Deszign Property Data

Mazz per unit ¥ olume W Specified Conc Comp Strength, f'c lE‘EEIi
Wwieight per unit & olume W Bending Reinf. ield Stress. fy W
b oduluz of Elasticity W Shear Reinf. Yield Stress, fys W
Paisson's Ratio pis [ Lightweight Concrete

Coeff of Thermal Expanzion W Ii
Shear Modulus 105460

(] | Cancel

o Y d
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i@onuy Define > Frame Sections... iion Add Rectangular
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Define Frame Properties

Fropertiez

Tupe in property to find:

Chick ta:

| [rmpart |Mwide Flange ﬂ

|&4-CompBim

A-GravBm
A-GravCol
A-LatBm
A-LatCal
A-TiChdw0
A-TiChdw12
B-TiChdw14
A-Tra'ebd
A-Trwfeb1l
A-Trwfebl2

|.-’-'-.d|:| R ectangular ﬂ

[E

Add Steel Joist

Add Auta Select List

Add 50 Section —

Add Honprigmatic &
—

54

Cancel

ladoyaraaalugl

Rectangular Section

Froperties

Section Mame

Section Properties. . |

|50%50CT

Property Modifiers b aterial

Set Modifiers. .

COrWC -

ok |

Cancel |

Dimenzsions
P
Depth [t3] lﬁﬂi | 3
Width [ £ ] IED*
J =
mmm .
Concrete | |
Figint L.
enfarcemen | Dizplay Colar

9 1
idon Add Rectangular 8nasuive ldadeyanudalugidea
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Rectangular Section

Section Name |40-E0B1
Properties Property Modifiers t aterial
Sechion Properties... | Set Modifiers. . COMC bl
Dirnenzsions
P

Depth (3] B0 5

Wwidth [12] 40
Concrete |

Henf E.. ;
einforcemen Rl Display Coalar I_
] Cancel

a 1 - 4 a < a o’/’
aaniju Reinforcement... riteidonyiamsosnuuuilu Beam ia5wdanan OK aonaniisand

Y
ARERN
0 A
3.5 MYIHUANY
idonwy Define > Wall/Slab/Deck Sections... 1ion Add New Slab

)
v A 1

fa931 SLAB20 anuviun 20 cm 1iuuuy Plate

Wall/Slab Section

Section Hame SLAB20

b4 aterial COmMC -

Thickness

tembrane IZ'U*
Bending 20

Type

™ Skel ¢ Membrane

[ Thick Plate

Load Distribution
[~ Uze Special Onetway Load Distribution

SetModifiers.. | Display Color [
OF. I Cancel |
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i@onuy Define > Static Load Cases...

ldamssay WIND donuiasgiu ASCE 7-98 udinaniju Add New Load

Define Static Load Case Names

Loads Click To
Self Weight Auto : :
Load Tupe Fultiplier Lateral Load |: o Hew boad R‘l
[WIND winp ][0 ASCE798 v Modiy Load |
DE&D DEAD 1

LIE LI%'E 1 todify Lateral Load... |

] 0 JAsC

Delete Load |

aantlu Modify Lateral Load... iiiolds10aziBoaussanaslugildiea

ASCE 7-98 Wind Leading
Edit

Expozure and Prezsure Coefficients E xpozure "Width

{+ Exposure from Extents of Rigid Diaphragms Stary Diaphragm width s-0rd Y-Ord

Wind Direction Angle 0
YWindward Coeff, Cp ne
Leeward Coeff. Cp (IR

" Ewposure from Area Objects

E xpozure Height
Top Stany W
Bottarm Stony BASE hd
[~ Include Parapet

Parapet Height

Wiind Coefficients
Wind Speed [mph) 100
Exposure T ype B -
Importance Factor 1,
Topographical Factaor, Kzt 1. )
{«"  LCalculate from Diaphragm Extents
Gust Factar nas ~ User Defined
Directionality Factar, K.d 0.85

Cancel
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Tas EQK anasgiu UBC 97 udrldseazidoadslugi)

Define Static Load Case Names

Loads Click To:
Self Weight At ; 7
Load Type A uiltiplier Lateral Load | el et -oad kl
[EQK laueke +|o luBCS? -] Modiyload |
DEAD CEAD 1
LI'YE LIvE 1] .
D e 0 ACCE 7.90 Modify Lateral Load... |
ALAKE LUBC 97

Delete Load |

Ok
Cancel

1997 UBC Seismic Loading

Direction and Ecoentricity Seizmic Coefficients

o o Dir £ Dir {* PerCode i User Defined
¥ Dir+Ecceny % Dir + Eccen

Soil Profile T
= ¥ Dir-EccenY % Dir-Ecoenis ol Pratile Type

Seizmic Zone Factar -
[ —
e | S

Time Penod
(" Method & - ~
f*  Program Calc Ctf) = |0.035 l—_|
" User Defined li
Story Range

Top Story STORYS -
Bottom Story BASE -

Fachors Other Factors

Dwerstrength Factor, A 85 Importance Factar | |1,

ak. [E | Cancel
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idonwy Define > Wall/Slab/Deck Sections... tion Add New Wall

]
v A 1

#1¥091 WALL30 anwun 30 cm iunuy Shell dalugildiaais

Wall/Slab Section

Section Name WALLE0

b aterial COMC -
Thickness
ternbrane a0
Bending 30
Type
(¢ Shel  Membrane  Plate
[™ Thick Plate

Load Distribution

[~ Use Special One*Way Load Distribution

Set Modifiers.. Diizplay Calar .
QK. | Cancel |
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Options > Preferences... > Dimensions/Tolerances...

Tumbesfinaasiuinliasudlugos Plan Fine Grid Spacing iifu 150 cm dalugil

Dimensions/ Tolerances Preferences

Auto Merge Tolerance 0.1
(F'Ian Fine Grid Spacing 150 )

Plan Mudge % alue (10

Screen Selection Tolerance 3 pixels
Secreen Snap To Tolerance 12 piels
Screen Line Thickness 1 pirelz
Frinter Line Thickness 4 pirelz
b aximum Graphic Font Size a poiriks

Minirum Graphic Font Size 3 paints

Fan Margin percent
Auto Zoom Step 0 percent
Shirink, Factor 70 percent

Feset to Defaults | ] él Cancel |

nSeaanunluniieie Plan View thonsiems Plan Fine Grid Spacing...

F

M plan View - STORYS - Elevation 2000 =19

Edit Grid Daka. ..

Edit Story Data...

Edit Reference Planes. ..
Edit Reference Lines. ..

Create Reference Lines on Plan

(a) Plan Fine Grid Spacing... (E)
Flan Mudge Yalue, .. k T
[4 —@ v Lock OnScreen Grid System Edit i)

Invert Object Visibility

l..; W Wiew all Objects N

Change Plan Fine Grid Spacing

Plan Fine Grd Spacing  |150

+ { Spacing hom Ongir
" Spacing from Last Click.

]S I Cancel |
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aanunlunies Plan View 9nase nsilidonsiems Create Reference Lines on Plan

Properties of Object
Plan Offzet x 0

Plan Offzet 0.

k4 1
nniuveediuitznamisneulagadnijy Rubber Band Zoom nusaisaiuuy

2eeRLl
by

Rubber Band Zoom
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™ plan View - STORYS - Elevation 2000 Reference Line Creat... |._||E”’E|

Properties of Object

Flan Offset % 0.

Flan Offget Y 0.
G —m = =
G # # & &
Oz = ] ] i n

-5
(D—m % = = B =
A 4 Y A

/x weglvneuansyuin liaenuy

3 )
L' Draw > Snap to > Fine Grid
& yya

i sz ldisnanlamuszezazdeandel3ne 150 cm

Reference Line /'
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1 4
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Reference Line
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Delete
Delete Al
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Delete
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Delete All
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Caricel |

' 1 Fd
iiendn OK 1dn dunaluyuues 3-D View v iiidudredalunuivewiuiuy
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3.10 NANTINDY
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=

- - - 1 - I
1aon Similar Stories Niyuv1a13 naziden Plan View 1iu STORYS
Aoudulaumndaennia A2 uaz A3 oon e nNamiauRouad luny

a 1 - { S - - a
Aanienn11A1e 3-D View nlasuiluyuues Elevation View Taaiaonidunia A

aanidentlu Create Areas at Click L] i§on WALL30

anduilszAnseusouuinundesms IMlimiunounosis A2 is A3 gl

) (+)

8 8.8 ¢

STORYS
REFPL13

STORY4
REFPL12

STORY3
REFFL11

STORY2

BEFPL10

STORY1

REFPLA

BASE
iy

B .

o A oAy Y ' ' A Yo
aanlumiufou o unuiaesms liidugesdn Lil’ﬂaﬂﬂﬂﬂﬁ]%hlﬂﬂ\igﬂ

(2)

nanilu Select Object

a

[

(al

-0

STORYS
REFPL13

STORY4
REFPL12

STORY3
REFPL11

STORYZ2

REFPL10

STORY

REFPLA

O

W
B
By
B
=

BASE
Fis
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NamiaReUIUUIReINUsZHINsa E2 19 E3 9214 3-D View dslugildhear

3.11 MAUATONTIUNOY

o A o A A qyy a a ¢ ~q Y A A
1515]3ﬂ11’iuﬂ"]fflNuﬂlﬂflulwai"]ﬂaﬁlqaﬂ‘luﬂ?ﬁ"«]!ﬂﬁ'ﬁlgﬁuagﬂﬂﬂ!L‘UﬁJIﬂﬂﬁ]zuiﬁlaﬂﬂﬁ@ﬂuﬂﬂﬂ@

Y
uaz Spandrel YuiufianvetvReIMsHAzAMNIVBINT wWAZHANIBENIDDA U1

Piers and Spandrels

Spandrel

Lacabon of Force
& Design Ouput

1don Similar Stories 1az Plan View : STORY5

[P

aanidion Select Object R onmisiouludui lifiveuiladslugildhears

Pier
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i@omuy Assign > Shell/Area > Pier Label...

)
o A

As¥71 P1 udananiju Add New Name udnan OK

Pier Names

—wall Piers———— — Click to:

IF'-I Add Mew Mame I

| MHONE
Change Mame I

Delete Mame I

x 4
vwiiye P1 Usinguumnaalugyl

&) .
il

(2) | .
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nldsuniiena 3-D View 111 Elevation View amuidunsa A

1 Set Building View Options... naniaenyos Pier Labels iiaz Spandrel Labels

STORYS
s REEPLS
l l STORY4
% - = REEPLA
l l STORY3
W REEPLS
l l STORYZ
= . REEPL2
l l STORY
£ .-. REEFL1
| .
——)—».«J BASE
& i F N 3

[ 1 Y
aandenvesmiudoufimasiodsiotie udidoniiumy Assign > Shell/Area > Spandrel

Label... #3¥071 S1 Taglumsideons1n ]y Select > using Intersecting Line %

()

STORYS

REFPLS

STORY4

REFFPL4

STORYA

REFFPL3

STORY2

REFPLZ

STORYM

R,

REFFL1

Sl Pl
>f

=
By
B
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3.12 §9mMsnszH

&1 Run Analysis Tavadnt]u E wionatly F5

Run Dptions

Chooze method of running analysis or Cancel. Prezs F1 for help.

Fun Minimized Cancel

Analyzing, Please Wait...

EEGIN AMALYSIS 200610426 14:52:01
ELEMENT FORMATION 14:53:01
MUMBER OF JOINT ELEMEMTS FORMED = 144
MUMBER OF SPRIMNG ELEMEMNTS FORMED = 0
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3.13 PINANIIANIICH

Lﬁ’t‘lﬂLilH Display>Show Member Forces/Stress Diagram>Frame/Pier/Spandrel

Forces... lunasstonnuasuiliiiaen EQK Static Load : Moment 3-3 nian OK

CEECEEN CH

STORYS

L
n
g
EZ

Set Plan View : STORY5

idoniuy Display > Show Undeformed Shape
aanidenmiunouA A2-A3 uddeniuy View > Show Selection Only

a P~ < - v
udanann/demilu 3-D View vz lammzgilmindon

LﬁflﬂLiJH Display>Show Member Forces/Stress Diagram>Frame/Pier/Spandrel
Forces...
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1den EQK Static Load ud1nan OK
4 < .
Lﬁa@mmu%mﬁaﬂmg Display > Show Undeformed Shape
A - A 99 o v & A oa
oy View > Show All tiis 1induuuaailassaianavuamiouay

aaniaen Elevation View Llé}’Jlaﬂﬂmuﬂ Display > Show Undeformed Shape 3uiu

3.14 9ONUUUNITANDU

Lﬁf)ﬂmu Options > Preferences... > Shear Wall Design...

v 4
wﬁwaﬁuamﬁum%zﬂu%’aﬁmuﬂmmGlummammu“lﬁlﬁaﬂ Design Code : ACI 318-99,

Rebar Units : cm~2 az Rebar/Length Unit : cm”~2/m aslugildeans

Wall Pier/Spandrel Design Preferences

Design Code C:@
Timne Hiztary Design T

phi-b 039

phi-c 07

phi-vhg 0.85

phi-vs 0.6

Prnax Factar P ——
Rebar Units cm’™?
Rebar/Length Units o om”24m
Mumber of Curves

Murmber of Pointz 1

Edge Design PT-Max 0.06

Edge Design PC-Max 0.04

Sechon Design |P-kax 0.0z

Sechon Design [P-kin 0.0025
Itilization Factar Limit 0495

aantly OK dua Janasdionany

aan@onmiuRounilawy P1 luyuues Elevation View

51

P P1

Lﬁaﬂtug Design > Shear Wall Design > View/Revise Pier Overwrites...

1] Fd
luwihvenuaasiumnlindnidonyos Pier Section Type 1don Uniform Reinforcing 31



UNT 3 NUITULTIROY

Rier: Design Dverwrites - Uniform Reinforcing Section

[ | Design thiz Pier Yes

[ | LL Reduction Factor 1.

[ | Design iz Seismic Yesz

v | Pier Section Type !Llnifn:nrm Heinfarcilﬂ
[ |Edge Bar Mame

| |Edge Bar Spacing Simplified T and C

[ | EndCarner Bar Mame 10k

[ | Clear Cover 3125

[ | Matenal COMC

[ | Check/Design Reinforcing Dezign

ﬂﬁﬂmnﬂ?awumgﬂaaﬂ alusiens Check/Design Reinforcing denlmilu Design
w3 dinan OK
idoniuiy Design > Shear Wall Design > Start Design/Check of Structure

a A o oA oA = Y 2 d? [ 9 '
ﬂaﬂmmwmmauuwumﬂmaaﬂ"h 518@13L?)ElﬂﬂWi’t‘)'t‘)ﬂLl“]Jlli]gllﬁﬂﬁ]ulﬂﬂﬂiuzﬂﬂlNﬁN

Uniform Reinforcing Pier Section - Fexural Design (ACI 318-99)

Story ID: STORYS PierID: P11 X loc: 1200 Y Loc: 900  Units: Ton-cm

Flexural Deszign for P-M2-M3 [BLLF = 1.000]

Station Required Current Flexural Pier
Location Reinf Ratio Heinf Ratio Combo Pu M2u M3u Ag
Top 0.0401 0.003 DALy B6.386 2932267 967 0.000 4500.000
Bottom 0.0401 0.003 DALy 100.755  -3816727.356 0.000 4500.000

Shear Deszign - First Inadequate Leg or Leg Requiring Most Rebar per Unit Length
Station Rebar Shear Capacity Capacity
Location cm”™2/m Combo Pu Mu Yu phi ¥c phi ¥n
TopLeg1 111.853 Dhwials 12934 37804852 -426.652 23959 426,652
BotLeg 1 111.853 Dhwials 14,532 -B8858. 243 -426.652 23959 426,652

Mumnber of legs where shear force exceed: max allowed [top, bottom] = 4, 4

Boundary Element Check - First Inadequate Leg or Leg Bequinng Longest Boundary Zone

Station B-Zone B-Zone
Location Length Combo Pu Mu Yu Pu/Po
TopLlegl Mot Checked Dhwials #12.934 37804.852 -426.652 0.6404
BotLegl Mot Checked DhwialL s 14638 -BB072.807 -421.785 0.6419

MHumber of legs not checked becausze Pu/Po < -0.35 [top, bottom] = 4, 4
Mumber of legs not requinng boundan zones [top, battorm] =0, O
Mumber of legs not requinng boundan zones [top, battorm] =0, O

Design Inadequacy Meszage: Pier overstressed in flexure, shear > maximum allowed, Pu/Po < -0.35 11

Owvenurites. . | Ok Cahcel

< ' Y A anyyy A o & 2 9 Y o A A A A’l’ A o
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Three Dimensional

Static and Dynamic
Analysis and Design
of Buildi




ETABS
V8.0 — Non Linear \

The Most Comprehensive Software for the
Modeling, Analysis and Design of
Buildings




Key Key Features

Features

 Fully integrated interface within
Windows 95/98/NT/2000

 Optimized for modeling of

Bl multistory buildings
3 « 3D perspective, plan, elevation,
N developed elevation, and custom
B % views
i % « 3D model generation using plans
: (./])ﬁ and elevations
@ ¢ CAD drawing/editing for fast,

=€ intuitive framing layout




pe Key Features
Features it

o Extensive Analysis Capabilities
— Linear Static Analysis
— Linear Dynamic Analysis
— Static and Dynamic P-Delta Analysis
— Static Non-Linear Analysis
— Dynamic Non-Linear Analysis
— Pushover Analysis
— Multiple Response Spectrum Analysis
— Multiple Time History Analysis
— Construction sequence loading analysis




Key

Features

 Fast generation of model
using the concept of
similar stories

 Automated templates for
typical structures

e Easy editing with move,
merge, mirror and
replicate

Key

Features




Key Features

Key

Features
 Multiple views in 3D perspective with zooming and
snapping
« Onscreen assignment of properties, loading and

supports
 Powerful grouping, selection and Display options

e Cut, copy and paste options

EZay
84S

LINA Do

gy
Points and Grid Irmar_'_secti.:.r-.,; | - _“.:_,!_:T: .% i: }}
Ends and Midpaints |

Intersections |

NS

L | N
-

Ferpendicular Projections |

Lines and Edges |

Al

ETABS




Key

Features

e ————

Unlimited levels of undo and
redo

Cut/Paste geometry to and
from spreadsheets

Import and export of .DXF file
for model geometry.

Detailed context-sensitive
online help

Analysis integrated with post-
processing and design

Key Features

, Set Select Mode |

Set Reshape Element Mode |

o Craww Special Joint |

Draw Erame/Cable Elerment |

Quick Draw Braces |

1| Quick Draw Sgcondary Beams |

7| Draw Quad Area Element |

]

Oraw Rectangular &rea Element |

Quick Draw Area Element |

% | Extrude Points to Frames/Cables... |

Extrude Lines to &reas... |

r,”' Extrude Areas to Solids.., |

!

Extrude Areas to Solids... |

# | Draw Reference Faoint |

4
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interactive Powerful Viewing Options
Modeling o

METABS Nonlinear v8.07 - (Untitled)

EFABS

- Elwation 21



Interactivé Powerful Viewing Options
Modeling

™ ETABS Nonlinear v8.07 - Example 51 L EX
ile Edit Wiew Define Draw Select Ass snalyze Display Design Options Help
, P®Ee®O M| =dr - e ; ¢

A B

EFABS



interactive Powerful Viewing Options

Modeling amEr

Honlinear vE.
[ofrw Dyaw G




Interactive Flexible Grid Systems
Modeling —

13D view =

« Convenient dividing and
meshing of design objects

e Multiple simultaneous
rectangular and cylindrical
grid systems

e Accurate dimensioning with
guidelines and snapping

 Quick-draw options to create
objects with one mouse click

[_[O]x]

B
5

Coordinate System Definition

FRPEER

EEABRS s

ERAEF




Interactive Parametric Templates
Modeling

« Automated model generation for typical structures
using powerful templates

— Steel Deck

— Flat Slab

— Two-way Slab
— Waffle Slab

— Ribbed Slab

4

EFABS



“Similar

07 - (Untitled)

s He

Interactive
Modeling

" Story ConceEt

1 Analyze Display Design Options
» Prpe®e M| e G RE A | BN
m . &

BEE)

« Time saving Story
definitions using
the concept of
similar Stories

e Common labeling
of Objects
between similar
Stories

story Data

| | Label | Height Similar To

MOME

EFABS



Interactive Object Based Modeling

Modeling

« Area objects for

— Walls, Slabs/Decks, Opening,
Springs, Mass, Loads

 Line objects for

— Columns, Beams, Braces, Links,
Springs, Mass, Loads

 Point objects for
— Supports, Springs, Mass, Loads

EFABS



Interactive
Modeling

e Define Rigid
Diaphragms to
effectively model
floor slabs and to
constrain
deformations

Rigid Diaphragm Concept




T Extensive Section Database

Modeling mEET

e Built-in
database of
steel sections

1w ide Flange Section

SRR E R EEEE g T

Section Name

REdiE

Extract D'ata from Section Property File

iy

Open File = c:hcomputers and struchy 3 Irnpart

B
5

EEARSEm—

¥

Properties

Ll

Section Propert

T
ERAEF

Dirmensgions
Outzide height [ 3]
Top flange width [ 2]
Top flange thickness (1] 100692

“web thicknezz [ tw ]

Baottom flange width [ 2B 1

Bottam flange thickness [ b RLK Dizplay Color I_



Powerful Section Designer

Modeling

 Graphical Section Designer for
defining custom sections

RS




- Feedback and Information
Modeling —~——

Point Information

! * Right button click for element or

design information

:"5 « Customized display of

parameters and attributes

Line Information

E TR



Interactive BUIldlng L oads
Modeling mEr

 No limit on number
of independent load
A cases

Define Static Load Caze Hames

> G Fav | ty | (0) ad ) aads Click To:

Self Weight Ao

S p eC I 'I:I ed aS p O I n t ’ __ .I.__flal _ ._',I e : P ultiplier Il__:n_h-rf_:! !:E:ad
. ..I| --I- u : I ASCE 7-82 b odify Load
line or area loads e o : ——

SUPERDL SUPER DEAD

Add Mew Load

IO WD

e Wind and Seismic
Load Generator for
several codes

ETARS s e



Interactive BUIldlng Loads

Modeling

Exposure width for Exposure width for Exposure width for

- = 2nd level diaphragm 2nd level diaphragm 2nd level diaphragm
1  Automatic wind load p— o
Xposure Exposure ) Exposure
iy S width for width for width for

generation BE | e 22 | | oam | | s
4 — UBC, BOCA, ASCE,
i NBCC

a) Building Elevation b) Wind Loading at Roof Level ¢) Wind Loading at 2nd Level

UBC 94 Wind Loading

Auto

Lateral Load

WIMD

[ Include Parapet
Parapet Height
“Wind Coe
E I Wwind Speed [mph]

Uzer Defined L L)

ETARS

H ane Impartance Factor




Building Loads

Interactive
B

Modeling

1994 UBC Seismic Loading

Directional Drata

& e Automatic Seismic Load

i Generation
i ~ UBC, BOCA, NBCC ; AR

e e

Time Period
i Method &
Ak

Lateral Load

* Program Calculated  Ct= U025

" Uszer Defined

E : : _ Story Hange
(f) Top Stary
m BOCH E|E;: = Bottom Story
< ME LL IEI? Factors
' _ | ME H RF 97 Mumernical Coefficient, Fw
_IJ Uzer Defined ™




Interactive BUIldlng L oads
Modeling mEEr |

Reszponse Spectrum Function Definition

[;\ e Built-in response
spectrum and time P ——

i % hi sto ry in p ut _ Peind Aeccleralinn
e User-defined

response spectrum
functions

e User defined time
history functions

Function Hame

SEAls S




Interactive
Modeling

! °

| By s— |/ B V- BEPPEREREPPERRREEEERE PR ORI PR FFELER
vonfllrrny " s T Y F N N PR T T R e parr
e/ A (R TP T EI I IR IR AT RTINS IRy T
| s RS o 41 P e f P f 7 LSV LY T A

Temperature and
thermal-gradient loads

Algebraic, absolute,
SRSS, and enveloping
load combination

Mass directly specified
or calculated from
gravity load

H 1

Building Loads

310Ar4
S10RrF?
S10Ard

S10ArA

S1oArd

181l

10 0y

ki

a1\ r)

B



ol

ylumns, Walls, S




Modeling
Elements

 Area objects
— Walls
— Slabs/Decks
— Opening
— Mass
— Loads

 Lines objects
e Columns
e Beams
e Braces
e Links
e Springs
e Mass
e | oads
o Plastic Hinge

e Non-linear
Link

Powerful Object Based Elements

 Point objects
— Supports
— Springs
— Mass
— Loads



v Beam, Column and Brace Elements
Elements

e Axial, bending, torsional
and shear deformations

e Multiple non-prismatic
segments over element
length

e Ends offset from reference
nodes in any direction

e Automated evaluation of
offsets for joint size

Section B

Segment 1

EFABS




v Beam, Column and Brace Elements

Elements

Special Moment Beams

« Moment and shear
releases and partial-
fixity

e Point, uniform and
trapezoidal loading In
any direction

« Temperature and
thermal-gradient loading

ETABS




Wall, Slab, Deck Elements
Elements .

 Shell, plate or
membrane action

e General quadrilateral or
triangular element

e Six degree of freedom
per joint

 Uniform load in any
direction

« Temperature and
thermal-gradient loading

EFABS



Modeling Wall, Slab and Deck Elements
S

e Use these
Elements to Model

— Shear Walls

— Bearing Walls [F=ow
— Wall Panels
— Concrete Slabs §
— Diaphragms
— Metal Decks

FLETABS Nonlinear v8.07 - NL-tower69-260PD-TL2Z0C-AtLevel 16 EER
Eim B Yew [efire Draw Salact A0 el Depley Dedign Ophons Haly

et gnign e gn Oy
d & BERBBE M M Sy
B g

EFABS




Joint Element
Elements o

« For modeling of Support

e Coupled or uncoupled
grounded springs

 Force loads
« Ground-displacement loads
 Inclined Supports

EFABS




Plastic Hinge Elpment
Elements

}L e Used as Spring, Link,
il Panel zone or inside
1 Frame Elements

« Axial, flexural, shear and

1 - v |lze Yield Force Farce SF
torsional behavior > v o ——

Y AX i al _I O ad/ b i aX i al i Acceptance Critenia [Plastic [ZIispn.#'ﬁF]FII:IE:itiIIII.Ee

Immediate Occupancy

moment interaction
e Multilinear behavior

= Hinge iz Rigid Plastic
W Summetric

MHeqative

Type

Including softening [ e e

« Tabulated and Graphical
display of hinge status

h- _I- -AB;S-;[;-:;J:I‘-Irj:.f::_.ir:":":*"-';.-_-..;.—w'-s.-'-_:--._-
A e 11 S T L L R T D o X AN E L s s e
I




Modeling Nonlinear Link Elements
Elements

e Used with the Dynamic
Nonlinear Analysis
option

« Used as Link, Spring or
as Panel zone

* Viscous damper with
nonlinear exponent on
velocity term

e Gap (compression only)
and Hook (tension only)

EFABS



Modeling Nonlinear Link Elements
Elements N

ﬁ"\ e Uniaxial plasticity (all 6
degree of freedom)

A

ii « Base isolator with

18 biaxial-plasticity

3 behavior

« Base isolator with
friction and/or pendulum
behavior

 Force or displacement
vS. time plots

Force vs. deformation
plots

. | ;-
Shear Force(Major) in Kips

.I..:ABrS:irnrnrl.rtnrr:s.ﬂrirr FEPREFFEELE P TS
L LEZ Y/ g 3 A I XINEI SIS I T NAS N ST N A I S
t ; ] . TP TEY T T I FTIT TS YT INT LI TIETITITY ST
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Analysis Main Analysis Options
Options

* Linear Static Analysis

e Linear Dynamic Analysis s Opions

- Static and Dynamic P-Delta
Analysis Tl A

» Static Non-Linear Analysis e

'F;i:!ﬂ‘ltl [T ——

EERE ——




RS

Dynamic Non-Linear
Analysis

Pushover Analysis

Multiple Response
Spectrum Analysis

Multiple Time History
AEWATS

Construction sequence
loading analysis

Main Analysis Options

Dynamic Analysis Parameters




Analysis Special Analysis Options
=

 Explicit Panel-zone
deformations

 Automatic tributary-
area calculations for
Live-Load reduction
factors

e Construction
seguence loading
analysis

e Automated center of
rigidity calculations

EFABS



Analysis Special Analysis Options
C

e Automatic transfer of
loads on decks/slabs
to beams and walls

e Automatic meshing of
frame members into
analysis elements

Mezh Selected Areas

b ezhinn Mohnns

« Automatic meshing of
decks/slabs for Pt e t =
fl eX I b I e d I ap h rag m besh Quads/Triangles into I_ i

an al y S I S kMesh 0 uan:l:z:.j"Triar‘n?le:%: ar

EFABS

¢) ETABS Automatic Floor Meshing



Analysis
Options

EFABS

Static and dynamic
response combinations
by ABS or SRSS
method

Eigen and load-
dependent Ritz vector
determination

Model combination by
SRSS, CQC or GMC
(Gupta) method

Combination of three
direction by ABS or
SRSS method

nnnnnnn

Dynamic Analysis Options




Analysis Dynamic Analysis Options

Options

 Multiple Response
Spectrum cases

 Multiple Time history
cases

« Sequential Time History | -
cases s = ER s
e Seismic acceleration or
displacement excitation
* Wind-load forcing
functions = s B
 Transient or steady- T—
State excitation

« Envelope or step-by-
step design for Time-
History loads

.‘I'ril.mlﬂ Arwam ml i.lnduuld Live I.odd Fasc by

.......

i

T B



Analysis Non-Linear Analysis Options
Options

o Static Nonlinear Analysis
— Large displacement option
— Sequential loading option

« Dynamic Nonlinear
Analysis Options

The nonlinear dynamic
analysis option extends the
capabilities of the Linear
Time History option by
allowing for nonlinearity in
predefined nonlinear
element

ETABS



Analysi Static Pushover Analysis
IL

\ * Considers FEMA 273, ATC-40 provisions

': 'I!t ;,\

§'5*‘l e Automated force-deformation relations for steel and \\
concrete hinges

« Modal uniform, or user-defined lateral load patterns
o Start from applied gravity load

e Capacity Spectrum conversions

o Effective damping calculation

« Demand Spectrum comparisons

 Performance point calculation

Summary reports including plastic-hinge
deformations

I — _I. !! B;S-:r:_:;J:'-_..—_=:-;‘;.-_-a--:.‘:'j,—:._-;.-_-_.;_-r,-._-,__-_;-._ N ,
Bos F. m——1 - EdS Erd s }.-—..'.I.I-:-;.""_‘J -".F-"-r-l(_"-_';'-.;-""_"_:.";‘"
[




Analysis Static Pushover Analxsis

Options

PUSHOYER CURYE - CASE PUSH1

Spectral Displacement

Static Puzhover Case F'I_IE;H‘I -

Flot Type

FFEF 7 PR P =
AR P
P

[F TN o i
Spactral Accalarmbioni' g

Ty

I i i f s i s e a2

[v  Show Family of Demand Spectra Colar ==

FREFFREBRFRIPREFFEFE P

Damping B atioz

II""I""I""""I'"'I'"'I""I""I""I""I joos o1 Jois oz

a0, 1e0. 240 o400, 4800 5600 B40. 720, 800

Calar [

Curzor Location

Performance Paint [% .0 Caolor

BFPPPFREFPRREEREFS

Perfarmance Paoint ] [0144 . 0134 ]

Performance Paoint [T eff Beff] [1.340, 0170 ) )
Damping Parameters
Additional Notes for Printed Dutput Inherent + Additional D amping

I— Structural B

]

Done







Analysis Results
Results

e Deformed and Un-
deformed geometry EErEeE
in 3D perspective ==

e Animation of
deformed shapes

LB

EFABS



Analysis Results
Results

« Bending-Moment and
Shear-Force diagrams
for Frames

e |nstantaneous on-
screen results output
with right-button click
on element

e Integrated-force
diagrams for Wall Piers
and Spandrels

EFABS




Analysis
Results

 Loading diagrams

Stress contours for
shells

Interactive Section-
force results using
Groups

3D View Stress 511 Diagram  (DEAD) M= Ei

Analysis Results

N




Analysis
Results

 Time-History deformed
shapes as real time AVI
file

 Displays of nodal and
element time-history
records

« Time History displays of
function vs. time or
function vs. function

e Response spectrum
curves for any joint from
Time History response

Dynamic Analysis Results

X Displ at Roof, IRD and 2N {inches)



Analysis
Results

Selective or
complete tabulated
output for all output
guantities

Graphics output to
screen, printer, DXF
file, or Windows
Metafile

Tabulated output to
screen, printer, or
Access Database

Analysis Output







Fully Integrated Element Design
Design ——

. n
,,,,,,,,,,

e Design of Steel Beams, and Columns
« Design of Concrete Beams and Columns [
e Design of Composite Beams

e Design of Concrete Shear Walls

Intovaciion Surface

B 3 ] I

ETABS




Member Steel Frame Delsign

Design

PM3D View Steel Design Sections (AISC-ASD89)  M=IEd

Design Output

tion AISC-ASD89

4
AISC-ASDEY STEEL SECTIOH CHECK Units:| Kip-in
Level: STORY2 Element: B3 Station Loc: 144%_.808 Section If
Element Type: HMoment Resisting Classification:| Compact

L=288.06088

A=16.280 122=44 908 1i33-890.000

s22=11.926 s33=98.288 r22=1.665 | r33=7.412
E=298868.888 fy=36.008

RLLF=8.947 EQF=1.06680

P-M33-M22 Demand/fCapacity Ratio is 8.382 = A.080 + A_302
STRESS CHECK FORCES & MOMEHTS

P M33 M22
Combo DSTL2 8.888 786 2904 a.B806a8

AXIAL FORCE & BIAXIAL MOMENT DESIGH (BEHDIHNG)
fa Fa Ft
Stress Allowable Allowable

Analysis Model

fh Fh Fe Cm K L

Stress Allowable Allowable Factor Factor Factor

Hajor Bending 7.186 23_768 118.726 1.0868 1.088 8.945
Hinor Bending 8.88a 27 .888 79.839 1.888 1.888 8.2%8

SHEAR DESIGH

stress

EFABS



Steel Frame Desig_n
Design

Steel Frame Design Overwrites

 Fully integrated steel frame
design

e AISC-ASD, AISC-LRFD, UBC,
Canadian and Euro codes

e Design for static and dynamic
loads

« Graphical display of stress
ratios

* Interactive design and review

« Summary and detailed reports
Including database formats

ET ARG



Member
Design

EFABS

Optimizations for
strength and lateral drift

Seismic design of special
moment-resisting frames

Seismic design of
concentric and eccentric
braced frames

Check of panel zones for
stiffener and continuity
plates

Steel Frame Desﬁl

Doublsr B
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Membel Concrete Frame Dlesign

Iﬂa-n View Longitudinal Reinforcing (ACI 318-99) [EEIER

1 P e m Concrete Dezign Information ACI 318-99
File

ACI 318-99 COLUMH SECTION DESIGH Type: Sway Special Units: Kip-in

Level: STORYZ Element: C2
Station/ Loc 128.6888
Section ID CSECH

Combo ID) DCON2

L=1%4._08088

B=12.6068 D=24.68080 dc=1.580

E=3680.888 fy=68.888 fc=4.8088 Light Wt. Shr. Fac.=1.888
RLLF=8.295 EQF=1.888

AXIAL FORCE & BIAXIAL MOMENT DESIGH FOR PU, M2, M3
Rebar Design Design Design Minimum Minimum
Area Pu M2 H3 M2 M3
2.888 43.738 369.887 -667.386 41.981 57.723

Delta_ns Delta_s K L
Factor Factor Factor Length
1.08688 1. 8688 1.0868 128.8068

1.0888 1.488 12d.888

EFABS



Member Concrete Frame Design
=0

 Fully integrated concrete frame
design

« ACI, UBC, Canadian and Euro
codes

 Design for static and dynamic
loads

e« Seismic design of intermediate/
special moment-resisting
HEES

e Seismic design of beam/
column joints

Seismic check for strong-
column/ weak-beam design

EFABS



Concrete Frame Design
Design

 Graphical Section Designer
for concrete rebar location

 Biaxial-moment/ axial-load
Interaction diagrams

 Graphical display of
reinforcement and stress
ratios

* Interactive design and review

« Summary and detail reports
Including database formats

EFABS



Composite Beam OverWrites

Member Composite Beam Design
—I

EEAR S




Member Composite Beam Design
=

 AISC-ASD and AISC-LRFD
Specifications

e Automatic calculation of
effective slab widths

« Numerous user-specified
constraints

e Shored and un-shored
design

« Optimal design for strength
and deflections

Camber calculation
 Floor Vibration analysis

EFABS



Member Shear Wall Delsi N

Stress Diagra

COMNE
Letign

Plan View of Wall iPil!r




Member
Design

EFABS

Fully integrated wall pier and
spandrel design

ACI, UBC and Canadian Codes

Design for static and dynamic
loads

Automatic integration of forces
for piers and spandrel

.—-""__'___'__'_ # 5@ 1 2” OC|
each face, except
AR K as noted

" fo=4ksi
fy = 60 ks

Concrete Shear Walll Desﬁl

|
o
2|
51
EI
o |
=1
2|
d

|

l ? "lu-tu:t.
Pleﬂ-tu:{ P bot

U-DOf
Wall Pier Elevation

" Rightedge member




Concrete Shear Wall Design
i

\ = 2Dwall pier design and boundary-
i member checks )

2D wall spandrel design

3D wall pier check for provided
reinforcement

 Graphical Section Designer for concrete
rebar location

e Graphical display of reinforcement and
stress ratios

* Interactive design and review

« Summary and detailed reports including
database formats
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ETABS
V7 — Non Linear \

The Most Comprehensive Software for the
Modeling, Analysis and Design of
Buildings




	ET01_Introduction.pdf
	ET02_Concrete_Frame.pdf
	ET03_Shear_Wall.pdf
	ETABS Presentation with new Graphics Sept 2002.ppt
	Key Features
	Key Features
	Key Features
	Key Features
	Key Features
	Realistic Modeling
	Powerful Viewing Options
	Powerful Viewing Options
	Powerful Viewing Options
	Flexible Grid Systems
	Parametric Templates
	“Similar “ Story Concept
	Object Based Modeling
	Rigid Diaphragm Concept
	Extensive Section Database
	Powerful Section Designer
	Feedback and Information
	Building Loads
	Building Loads
	Building Loads
	Building Loads
	Building Loads
	Powerful Object Based Elements
	Beam, Column and Brace Elements
	Beam, Column and Brace Elements
	Wall, Slab, Deck Elements
	Wall, Slab and Deck Elements
	Joint Element
	Plastic Hinge Element
	Nonlinear Link Elements
	Nonlinear Link Elements
	Main Analysis Options
	Main Analysis Options
	Special Analysis Options
	Special Analysis Options
	Dynamic Analysis Options
	Dynamic Analysis Options
	Non-Linear Analysis Options
	Static Pushover Analysis
	Static Pushover Analysis
	Analysis Results
	Analysis Results
	Analysis Results
	Dynamic Analysis Results
	Analysis Output
	Fully Integrated  Element Design
	Steel Frame Design
	Steel Frame Design
	Steel Frame Design
	Concrete Frame Design
	Concrete Frame Design
	Concrete Frame Design
	Composite Beam Design
	Composite Beam Design
	Shear Wall Design
	Concrete Shear Wall Design
	Concrete Shear Wall Design


