Bu:ldln g Tcl

Real-Time Graphical & Scripting User Interface for OpenSees

Silvia Mazzoni, PhD
Earthquake and Structural Engineering Consultant
. / . _ ~ - . A \
\.‘

OpenSees Days 2014




. « Objectives: _

BuildingTcl: a Real-Time Scripting and
Graphical User Interface for OpenSees

BuildingTel

i

« Generate numerical-simulation input in a
manner consistent with
architectural/structural drawings

*Interchangeable User Interface: scriptin- ===
and graphical =

* Programmable input file via Tcl script
commands

-Direct integration with OpenSees — run | =
OpenSees real-time =

* Create a database of all structure and
simulation data

* Maintain flexibility and power of OpenSees
while keeping it simple

*Be able to run on a number of platforms,
just as OpenSees can

| OpenSees Days 2014
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Interactive OpenSees simulation via: -

=== Scripting Interface

=== Graphical User Interface Interchangeable

OpenSees File

_ ? »’ OpenSees Days 2014
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. Features

. BuildingTcl:

. - Viewer:
 High-level scripting tool _
 Generate bui|ding_m0de| data ¢ Graphlcal User Interface (GUI) for
» Materials BuildingTcl
» Sections : .
Element Types » generate and/or visualize ALL
Analysis Models BuildingTcl input graphically

Loads (Gravity & Lateral)

Lol Corrlsireiae e Save ALL input into BuildingTcl

Models script

. glea/atlons e Perform numerical simulations

 Grids : : :

. 3D Erames using QpenSees mter'actlvel-y
 Generate analysis-model data * Visualize OpenSees simulation real-
» Generate loading and load-combination time

data : . : :
 Generate OpenSees model of building * Visualize simulation results
» Perform OpenSees numerical interactively

simulations

* Post-Process OpenSees recorder output * Export simulation results

into formatted data
« Generate OpenSees input files

OpenSees Days 2014



Drawmgs Elevations & Plans
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‘2. Model Input
.’.f‘\-\ 4 = Elevahon|
A pddModelData ModelLabel RCTestFrame2Story2BayBbraced
- i addModelData ModelDescription "RC MRF, 2-Story, 2-Bay"

! / f'\ addModelData ModelTypeLabel Elevation
B ‘\\ 4= addMedelData -Geometry Height 16*\$ft StoryRange "1 2"
— ,“,. -4} J addModelData -Geometry Width 20*\$ft Bay 1
O e
——T AN addModelData -Geometry Width 30*\$Ft Bay 2

addModelData -Columns SectionLabel 30x30RCRectangularFiber ColumnLineRange "1 3" StoryRange "1 2" Orient Rotated
addModelData -Beams SectionLabel 30x60RCRectangularFiber BayRange "1 2" FloorRange "2 3"

addModelData -ChevronBraces SectionLabel W12x16 BayRange "1 1" Story "1 2" Eccentricity 4.*\$ft

addModelData SupportBC fix

addMeodelData Qut OfPlaneSuppertBC pin

addModelData RigidFloor Off

addModelData JeintOffsetsSwitch on * P|an|

addMedelData TributaryWidth 5.5\$ft addModelData ModelLabel 2x2Floor

addModelData -6ravityLoad LeadLabel DL1 FloorRange "2 3" DistributedLoad 100.*\$psf addModelData ModelDescription "1-Bay by 1-Bay Floor Plan"
addModelData -6ravitylLoad LeadLabel LL1 FloorRange "2 3" DistributedLoad 74.*\$psf addModelData ModelTypeLabel Plan

addModel addMedelData iVerticaléridLineLabel "'0.0 10.0 25.0"

| addModelData iHorizontalGridLineLabel "A B C"

addModelData -HorizontalBayWidth Bay 1 Width 20*\$ft
addModelData -HorizentalBayWidth Bay 2 Width 30*\$ft
addModelData -VerticalBayWidth BayRange "1 2" Width 5*\$ft

)
.\\ addModel
1 et # 3D F|'ame|
\ R addModelData JodelLabel 3DBuildingFrameRC
‘ : N |addModelData ModelDescription "Let's try It"
'K{'. % JoddModelData Model TypeLabel 3DFrame

™ W e addModelData PlanModelLabel 2x2Floor
W /\t. addModelData RigidFloor Off
’ addModelData -addElevation ElevationModelLabel RCTestFrame2Story2BayA iGridLineLabel "0.0"

t 0y
N t"i;ef "",ﬁ addModelData -addElevation ElevationMedelLabel RCTestFrame2Story2BayA iGridLineLabel "10.0" TributaryWidth 12.5*\$ ft
ik :?l addModelData -addElevation ElevationModelLabel RCTestFrame2Story2BayA iGridLineLabel "25.0" TributaryWidth 7.5*\$ft
| #397%  JaddModelData -addElevation ElevationModelLabel RCTestFrame2Stery2BayBbraced iGridLineLabel "A C" Tributary Width 2.5*\$ft
) addModelData -addElevation ElevationMedelLabel RCTestFrame2Story 2BayBbraced iGridLineLabel "B" TributaryWidth 5.%\$ft
. )48 JaddModel
Uit
L
[

|

X1
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# ELEMENT SECTION

Material, Section & Element Type

addSectionData SectionLabel 30x30RCRectFiber

’ addSectionData SectionDescription “Square Rectangular RC Section™
I ; addSectionData SectionModelLapel RCRectFiber:
_‘ . addSectionData H 30*$in:

B addSectionData B 30*$in:

# MATERIALS |SectionData NBarBot 6:
LM Core Concrete (Default confinement effects) ectionData NBarTop 6:

=\ laddMaterialData MaterialLabel 4ksiConfinedConcrete ectionData NBarInt 6:
- ‘%JaddMaterialData Material ModelLabel ConfinedConcrete: |§octionData BarSizeBot #9:
.+ laddMaterialData Fc 4000.*$psi: ectionData BarSizeTop #9:

TaddMaterial ectionData BarSizeInt #9:

# number of bottom longitud
# number of top longitudinal
# total number of intermedi

o o addSectionData CoverBot 2.6*$in:
S\ addSectionData CoverTop 2.6*$in:
.\\)~ J; addSectionData CoverInt 2.6%%$in:
: '\\ addSectionData CoreMaterialLabel 4ksiConfinedConcrete:
;. o addSectionData Cover MaterialLabel 4ksiUnconfinedConcrete:
“r{{ addSectionData Reinforcement MaterialLabel 60ksiReinforcingSteel:
4# RC Column ElementType| T addSection

LuddElemennypeann ElementTypeLabel RCColumn:

: "\ addElementTypeData Element ModelLabel beamWithHinges:
1 addElementTypeData PlasticHingeLengthModelLabel Priestley96
' laddElementTypeData TransformationType Linear

—— =

addElementType :

* 't/ OpenSees Days 2014
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Analysis Models

# Gravity Analyses

addAnalysisModelData AnalysisModelLabel Gravity Analysis:
addAnalysisModelData AnalysisTypelabel LoadControl:
addAnalysisModelData Tolerance 1e-8:
addAnalysisModelData Nstep 12;

addAnalysisMedel: # Pushover Analyses

add AnalysisModelData AnalysisModelLabel Pushover AnalysisVery Small Steps
add AnalysisModelData AnalysisTypelabel DisplacementHistory

add AnalysisModelData DisplacementIncrement 0.01%\$in

add AnalysisMedel

add AnalysisModelData AnalysisModelLabel Pushover AnalysisSmall Steps
add AnalysisModelData AnalysisTypelabel DisplacementHistory
add AnalysisModelData DisplacementIncrement 0.1%\$in

- |# Dynamic Analyses

add AnalysisMedel

" ladd AnalysisModelData Dt Analysis 0.1 \$sec

add AnalysisModelData AnalysisModelLabel ShortDynamicTimeHistory Analysis:
add AnalysisModelData AnalysisTypeLabel TimeHistory
addAnalysisMedelData Tolerance le-6:

add AnalysisModelData Tmax Analysis 10*\$sec
add AnalysisMedel:

OpenSees Days 2014
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{;» Lateral Loads

~
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ndd Loadipata LoadLabel StaticPushover:

# STATIC PUSHOVER

’p'-

addLoadData LoadTypeLabel LateralPushover:
HaddLoadData DMax 1.%\$in:
7 8

- faddLoadData ControlNodeFloor top:

# maximum displacement

# options: LateralPushover, UniformEQ), UniformSine

addLoadData LoadLabel StaticCyelic:

# STATIC REVERSED CYCLIC LOADING

}:‘) ()

addLoadData LoadTypeLabel LateralPushover:;
addLoadData CycleType Full:

# building height

addLoadData LoadLabel EQ1:

# full eycles. Options: Push, Full, Half
addLoadData DMax "0.005 0.01 0.05 0.075 0.1"; # List of peaks, set as a factor of
addLoadData DMaxFactor BuildingHeight
addLoadData ControlNedeFloor top:
addLoad

# EQ TIME-HISTORY |

addLoadData LoadTypelLabel UniformEQ:
addLoadData GMfactor \$g:
addLoadData GMdirectory "GMfiles":

addLoadData LoadlLabel EQ1Bidirect:

# EQ) TRaddLoadData FileType "PEER";

1{{

"W

S«

\laddLoadData LoadTypelLabel UniformEQ2D;
addLoadData GMfactor \$g:
addLoadData GMdirectory "GMfiles':
“taddLoadData FileType "PEER";
laddLoadData GMfilenameX H-E01140.at2:
addLoadData GMfilenameZ H-E01140.a12:;
addLoadData GMfactorX -15:
addLoadData EMfactorZ 10:

# grojaddLoadData GMdirection X:
# directjaddLoadData GMfactor 1.
# groundladdLoad

addLoadData GMfilename "H-E12140.at2":

# ground-motion input-
# directory where ground
# ground-motion file type
# ground-motion filename
# lateral dof for ground
# scaling of ground motio

# ground-motion filename for input

# ground-motion filename for input
# scaling of ground motion for input
# scaling of ground motion for input




)W Pushover LoadCombinations

; V) "A‘

A% STATIC PUSHOVERTLOAD COMBINATIONS ~-mmmmmmmmmmmmmmmommmmmemmmmeeeeo

~Na

.‘:1‘5\3 } addLoadCombinationData -LateralLoad LoadLabel StaticPushover DMax 10*\$in DMaxFactor 1. \
\"\X ,\\ DisplacementIncrement 0.5

« | \ addLoadCombination

q'r ‘\:‘.‘

ddLoadCombination I

-

JaddLoadCombinationData LoadCombinationLabel Really Short StaticPushover
addLoadCombinationData LoadCombinationDescription "This is my favorite onelll"
“laddLoadCombinationData -GravityLoad LoadLabel DL1

—addLoadCombinationData -GravitylLoad LoadLabel DL2
NaddLoadCombinationData -LateralLoad LoadLabel StaticPushover DMax 0.02*\$in

addLoadCombinationData LoadCombinationLabel InterestingStaticPushover

addLoadCombinationData LuudCoJr'nbinufionDescr'ipfiun "This is my favorite onelll"

addLoadCombinationData -GravityLoad LoadLabel DL1

addLoadCombinationData -GravityLoad LoadLabel DL2

addLoadCombinationData -LateralLead LoadLabel StaticPushover DMax 0.1*\$in DMaxFactor 1.

addLoadCombinationData -LateralLoad LoadLabel StaticPushover DMax 1.9*\$in DMaxFactor 1. \
DisplacementIncrement 0.25

«";' ‘iuddLuudEombinufiunDufu LoadCombinationLabel PushToTenPercentDriftZ

[ ™Y

f‘ addLoadCombination
. '

addLoadCombinationData LoadCombinationDescription "This is my favorite onelll"

“addLoadCombinationData -GravityLoad LoadLabel DL1

addLoadCombinationData -GravityLoad LoadLabel DL2

addLoadCombinationData -GravitylLoad AnalysisModelLabel Gravity Analysis

.JaddLoadCombinationData -LateralLoad LoadLabel StaticPushover AnalysisModelLabel Pushover AnalysisLargeSteps\

LateralDirection Z DMax 0.1 DMaxFactor BuildingHeight



> EQ Load Combinations

7/1.\ # DYNAMIC LOAD COMBINATIONS -------o--commoooooooooomooooooooo oy i
il il addLoadCombinationData LoadCombinationLabel DesignEQ1

| 1 addLoadCombinationData -GravitylLoad LoadLabel DL1 LoadFactor 0.9
addLoadCombinationData -Gravityload LoadLabel DL2 LoadFactor 0.9
|~~~ JaddLoadCombinationData -LateralLoad LoadLabel EQ1
‘_ 140 NaddLoadCombination

JaddLoadCombinationData -GravityLoad LoadLabel DL1 LoadFactor 1.

addLoadCombinationData -LateralLoad LoadLabel EQ1 AnalysisModelLabel ShortDynamicTimeHistory Analysis LoadFactor 3
laddLoadCombination

0~
N

i

3

g
[ 1%
A
|

S~
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Interestlng Example

addModelData ModelLabel "SMRFsetbacks"

addModelData ModelDescription "SMRF Elevation at Grid Line A and D with Setbacks"
addMedelData ModelPlaneType Elevation

addModelData -GridLines GridLine "A" &ridColumnLines "3.5 4
addModelData -GridLines GridLine "D" &ridColumnLines "9.5 8
addModelData -Geometry Height 18*\$ft Story "1"
addMedelData -Geometry Height 14*\$ft StoryRange "2 18"

5556
5756

5
7

| JaddModelData -Geometry Height 16*\$ft Story "19"

addMedelData -Geometry Width 40*\$f+ BayRange "1 6"
addModelData -Columns SectionLabel W24x370 ColumnLine "1 7" Story "1"
addModelData -Columns SectionLabel W24x335 ColumnLine "1 7" StoryRange "2 13"

.. laddMedelData -Columns SectionLabel W24x279 ColumnLine "2 6" Story "1"

addModelData -Columns SectionLabel W24x250 ColumnLine "2 6" StoryRange "2 15"

' JaddModelData ~Columns SectionLabel W24x279 ColumnLineRange "3 5" Story "1"

addMedelData -Columns SectionLabel W24x250 ColumnLineRange "'3 5" StoryRange "2 18"

[T JaddModelData -Columns SectionLabel W24x192 ColumnLineRange "3 5" Story 19"
| laddModelData -Beams SectionLabel "W30x124 W30x173 W30x173 W30x173 W30x173 W30x108" FloorRange "2 4"

addModelData -Beams SectionLabel "W30x124 W30x173 W30x173 W30x173 W30x173 W30x124" FloorRange "5 7"
addModelData -Beams SectionLabel "W30x173 W30x173 W30x173 W30x173 W30x173 W30x124" Floor "8 9"
addMeodelData -Beams SectionLabel W30x132 BayRange "1 6" FloorRange "'10 14"

4‘ addMedelData -Beams SectionLabel W30x132 BayRange "2 5" FloorRange "15 16"
"' JaddModelData -Beams SectionLabel W30x148 BayRange "'3 4" FloorRange "17 19"

addModelData -Beams SectionLabel W30x148 BayRange "'3 4" Floor "'20"

addMedelData -ChevronBraces SectionLabel "W30x148" Bay "1 6" StoryRange "1 9" Eccentricity "5.*\$ft"
addModelData -ChevronBraces SectionLabel "W12x14" BayRange "2 5" StoryRange "1 14"

addModelData SuppertBC fix

i laddModelData TributaryWidth 7<\$ft

addModelData -Gravityload LoadLabel DL1 Floor "2 3" DistributedLoad 74*\$psf
addMedelData -GravityLoad LoadLabel DL1 FloorRange "4 19" DistributedLoad 74*\$psf
addMedelData -GravityLoad LeadLabel DL1 Floor 20" DistributedLoad 60*\$psf

'} JaddModelData -GravityLoad LoadLabel DL2 FloorRange "2 19" DistributedLoad 74'”\$psf

W" - H L1} " B H *
addMedelData -GravityLoad LoadLabel DL2 Floor "20" DistributedLoad 60*\$psf

. JaddMeodelData -GravityLoad LoadLabel LL1 FloorRange "2 19" DistributedLoad 74*\$psf

addModelData -Gravityload LoadLabel LL1 Floor 20" DistributedLoad 60*\$psf

4 & JaddMedel

_ ? OpenSees Days 2014
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The Viewer

OpenSees script

T4 i seismiCAE v.0.99 i

» ~,"

OpenSees Days 2014

Provide a graphical user interface for BuildingTcl input
Provide capability of running OpenSees real-time
Visualization of Input / real-time response / output

Save GUI-generated input into BuildingTcl script file &/or

CAWINDOWS\system32\cmd.exe - mybuildingtclviewer

powering OpenSees



New Input-Menu Format

File Input Analysis Results

Mew | Edit

New Material

—Default Units:
Lenth: in; Force: kip; Time: sec

Help Bt

Th

Material Section  ElementType Model Load | AnalysisModel | LoadCombination

= seismiCAE v.0.99 :: NewFile.tcl

File Input Analysis Results Help Bt
Material |Section | ElementType | Model | Load | AnalysisModel | LoadCombination
MNew Edit

Edit Material

DE’BUHUHNS
L nth: in; Force: kip; Time: sec |

—Material Model Label:
Select MateriaModelLabel —s ‘

——

Material Label:
[SteelMater\a\ 1 —l‘ |

Material Model Label:
[St €l _l‘

Input Argument:
"quured Argument:

wvu(ess
nm nallinits _.‘

~Optional Argt

2: Stress/Force vz

’71 3Ty Opt
eps2: i lue in

MAX|

Testl Full _n‘ 3 _1‘

~Material Behavior

Stres:
0

s (kip/in“2)

Material Arguments-
OpenSees Material : Hysteratic
=66

E=29e+004

f2=858

eps2 = 0.014

f3=89.1

eps3=1

pinchX =1

pinchy =1

damagel = 0

damageZ =0

beta=05

‘WeightDensity = 0

Strain: -5 600e-002 (in/in)
Stress: -5.5942+001 (kip/in“2)

Strain: 5.600e-002 (infin)
Stress: 85842001 (kipfin*2}

Testitater)
0.056 e
0.000 0.050 0.100
Modify/Save |
Save As...

Save As.. IS(eE\Ma(ermUJ




Edit Material
rDefault Units:

Lenth: in; Farce: kip; Time: zec

I\/I t " I ~Msterial Label
a e rI a S dksiConfinedConcrete — |
rMaterial Model Label:

rCefault Units:
Lerth: in; Force: kip; Time: sec

ConfinedCancrete —1 |

~Input Arguments
rRequired Arguments

—Fc: nominal strendgth

4000.5Fpsi  Optionaldnits —l|

Stress (kipin~2)

Elzstic

Steel o
ConfinedConcrete —Dptionggl Arguments

UnconfinedConcrete % bl [ Ratio of maximum strendgth to nominal strength -- confin .

TrilinearHy steretic

1.5 Optionallnits — |

Un=ymmetricTrilinear
Steel02

"rFu: Ratio of resicual strength to maximum strength -- confin
Rigicl

IIZI.S Optionallnits — |

rE: Elastic Modulus
L7000 *fp=i* Optionallnts — |

repsll strain at crushing strength—
-0.040 Optionallnits — |

"Iamhda: ratic between unloading slope at epscu and initial =)

IIZI.1 OptionalUnits —l|
- ET: tensile Strength;

Test | [T Real-Time Dizplay (=lower)

:8.008 -0.006 -0.004 -0.002 x) 0002 0004 0005 0003
Strain (iR

Bl

Strain: -5.0002-003 (N

Stress: -5.193e+000 (kipfin®2)

A

Strain: 8.000e-003 (inin)

rTestMaterislStrainRange (inin)
0010 range |

Stress: 5.1132-001 (kipAn®2)
r — 1 -
0.000 0.050 0.100
Modify/Save
rSave s
Save As | 4ksiConfinedConcrete 1




7
[ ]

Elastic
» Elastic

» ElasticNoTension

Multilinear
» Steel*

* Bilinear & Multilinear

Material Behavior-

Material Library

= (Kipfin"2)
Siress i)
200
100
o
100
Material Behavior- 200
Stress (kipin'2)
70 -300
| -0.01 -0.008 -0006 -0.004 -0.003 73e-018.002 0.004 0006 0005 0.01
N A :; 7
0 13 7if il b
“ /// // /]
1o THET Material Behavior

1 [
RVAVINY) =
[

k)
0.0 -0.008 -0.006 -0.004 -0.002 732019002 0.004 0.006 0008 0.00
i)

« symmetric & not, define Ks or points

e Steel01
* Steel02

Concrete

* Confined Concrete*
* Unconfined Concrete
« Concrete01,02,03,04,06,07

Additional
* Viscous
+ SelfCentering

Combined
* Series
* Parallel

nDMaterial
» Elastic Isotropic
* Etc.

OpenSees Days 2014

Material Behavior

Stress (pin"2
Shress (ipin'2)

Material Behavior-

477 VA 1AV
20 /ﬂ

| RVAVINY) 70V,
ISy Isaay
/)

AL LI

Y il

E)
20.01 -0.008 -0.006 -0.004 -0.0021.73e-018.002 0.004 0.006 0.008 0.01

LT

A
I 27

/
RYaNiNy>

L

Material Behavior

Stress (Kipf'2)y

g -
005 -00¢ 003 002 O0EA7eDIE0NT 002 003 004

Strain (infin)

Material Behavior

Stress (kpin"2)
Shress (dpin’2)

) WET
. ]
=] ]

. //// Vs
et

60
011 009 007 005 003 001 001 003 005 007 009

Material Behavior

Siress (kilin2)

NSV
i,

05

7/

A\

. T =

o T T 7
. [
/
Rswawnyy/

A s

A

20
-0.01 -0.008 -0.006 -0.00 -0.002.73e-018.002 0.004 0.006 0.008 0.01
Strain (infin)

Material Behavior-

Sress (api2)

0s

N aar

|
el

E] ’
35

-4
001 0,00 -0.006 0004 -0.003 T3e-01@002 0004 0006 000G 0.01
Strain (inir)

i

M~
T
—

Tt
e
——

Lo
-

i

0
011008 -007 005 003 001 001 003 005 007 009

Material Behavior

siress (kpin'2)

05

. N
,nj /
15 /

™

——
—

(1]
/
N/

001 -0.008 -0.006 -0.004 0.002.73c-018.002 0.00¢ 0.008 0008 0.01
Strain (inin)

/
,175‘;’
ATy
Lo
Y4/l
/

"0.01 -0.008 -0.006 -0.004 -0.0021 73¢-018.002 0.004 0.008 0.008 0.01
Strain (infin)

i L
‘T
|

=

/Al
/

“0.01 -0.008 0.006 -0.004 -0.0021.73e-018.002 0.004 0.006 D.008 0.01
Strain (infin}
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Simplified Input

"I'u'laterial Model Label:

Concrete(4d — |

~Optional Arguments

Input Arguments

Unigue Material Label:
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rFc: Ratio of maximum strength to nominal strength — confinement

|i1 .0 Opticnallnitz

-

g strain at maximum strength

-pow (rFc*abs(SFciSps  Optionallnitz

"ecu =train at crushing strength

I Opticnallnits

"Ec. initial stiffness

ISTI]-I}I}.‘Epsi*sqrt(Ech‘ah Opticnallnitz
fct: maximum tensile strength

I 7.5 *Epsitsgri(SrFc*abs(® Optionallnits

|’E‘t. ultimate tensile strain

|5.*2.‘5f|:t.|'5E|: Opticnallnits
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|il} 1 Opticnallnitz
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rDefault Units:
Lerth: in; Force: ki Time: sec

—=Section Model Lakel: —l
I

SelectSe— — — - — — — — — — — — .
= | Hastic
ElazticRectangular
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Edit Section

Default Units:
’VLenth: in; Force: kip; Time: sec

Section Label:
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Section Model Label:
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rInput Argurnent
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’;D*&iin OptionalUnits _l|
H: Section Depth
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r L
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BarSizeTop: Size Lakel of Reinf. Bars in Top Layer-‘

#11 _||
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BarSizeBot: Size Label of Reinf. Bars in Bottom Layer
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-
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rTestSectionAxialForce (kip)

I~ Real-Time Display (slower)
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Modify/Save |

rSave As...
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Minimal Section Input
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-Opticnal Arguments

h

LayerSpacingBot: Spacing Between Bottom Reinforcing Lavers
W ‘iﬂ-ﬂin Optionallnite — | ‘

—~MBarTop: Number of Reinf. Bars in Top Layer
0 = ]
—BarSizeTop: Size Label of Reinf. Bars in Top Layer
9 | |

ey

b =
—BarSizeTopl: Size Label of Reinf. Bars in Second Top Layer

—MBarTopl. Number of Reinf. Bars in Second Top La'_.rer-‘

0 =
—BarSizeBot: Size Label of Reinf. Bars in Bottom Layer
= |

—MBarBot: Number of Reinf. Bars in Bottom Layer-l

ey

I =
—BarSizeBotl: Size Label of Reinf. Bars in in Second Bottom Layer-

#H_||

—MBarBotl. Number of Reinf. Bars in Second Bottom La:.rer-‘

—MBarint: Number of Reinf. Bars in Each Intermediate Layer-
0 =
—BarSizelnt: Size Label of Reinf. Bars in Intermediate Layer-
w0 |

"La}r&rﬂpacingTup: Spacing Between Top Reinforcing La}rars-‘
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File Input Analysis Results Help  Exit

§. — _--Sections:
!47 R | Edit/view '

“|New Section rSection Geometry Section Behavior Section Arguments
- Default Units: Open3ees Section : Fiber
( (8 iintin *
7| Lerth: in Force: kip; Time: sec © = @ oo h%oment tHiptin 12004 bf=33
52 -~ -Section Mode! Lakel; : ; ; : d=33
- o o O o = i =
/|8 ’V RCWideFlangeFiber 1?"] 15 : tf=6
‘rInput Argument : tw =10

2 V. -
1 | |'Unique Section Label:

> 1}---
| [RowiceFangeFibersectc

|FReguired Argumert:
2 un el |

H CoveriaterialLabel = 4ksiUnconfinedConcrete
CoreMaterialLabel = 4ksiConfinedConcrete
H ReinfilaterialLabel = B0ksiReinforcingSteel

= osf---

I
1. Flange Thickness A
Optionallnits — | Z-axis o

L

FlangeReinfWaterialLabel = 4ksilnconfinedConcrete

:

MNBarTop = 4

"\WZ Wieh Thickness : BarSizeTop = &
_ I10 Optionailirits —'| Y O SRS SR | SRR SO SR S 1 NBarTopl = 2
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V0 | -optional Argument: Moment: -9 006e+003 (kip*in) BarSizelnt = #3
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MNBarTopFlangeR = 4
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£\ N J pe Optionalnits — | BarSizeBotFlangel = #1
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16 % ]
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: ]

e
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E|
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Uncoupled-Response Sections

Section Madel Label:

MNew Section
Defautt Linit=:

Lenth: in; Force: kip; Time: sec

L =ection Model Label:

ColumnHinge T.f\:_w}‘
Input Arguments

Unigue Section Lakbel:

|C-:|IumnHingeSectin:un

Optional Arguments
Shearhodellabel: Previously-Defined Matetial Lakel for Shes
Figid —
Bendingtodellabel: Previously-Defined Material Label for Be
Rigid —

SectionDescription; "

| Optionallnits —

*Support Springs

Uncoupled

i)
Input Arguments
Unigue Section Lakel:

|Lln|:|:|upledSecti|:|n

Dptional Arguments

F Y
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| HPH | ] |

*Column-End Hinges (Bending &/or Shear)
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. Structural Model

. Three components
7+ * Elevation — 2D, vertical

- *» Grid — 2D, horizontal

. » 3DFrame

» Assemble 2D Elevations on a 2D grid
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Structural Elements
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*Beam
*DiagonalBrace
*ChevronBrace
*ColumnHinge
*SupportSpring
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Elevation Model Input
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Elevation Model Input
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Elevation Model Input
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Elevation Model Input
Element-Properties Editing
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Elevation Model Input
Element/Load removal: Ctrl-key
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- Visualization of Structural Response
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~ Visualization of Structural Response
~ Individual-elevation response
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Visualization of Structural Response
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..» The model gets saved into a tcl file

‘t\.: ) }#################################
% 4% __MyModel tcl

&) 41 1# Mon Sep 22 12:20:05 -0700 2014

-m%ﬁ b e =S e o e e e e e e e ool e g
3 5 §# Set Up

———+ YsetDatabir Data: _ _
B . hin -F ki hddMndelDa‘I‘a ModelLabel ElevationModel_multistory
N setUnits -Length in -Force kip - addModelData Medel TypelLabel Elevation
=/~ % Material addModelData ModelDeseription "
:' - addMaterialData MaterialLabel ajjﬁoje{iq‘i’a D;fauH'Eler;en‘i‘Tyf:*%r‘r‘:y :;;%por"iﬁpr'ing DefaultSupportSpring Bearing DefaultBearing BeamHinge DefaultBeamHinge Di
) el . . a odelData -Geometry Story eight 120.
L \ C T addMaterialData Mq‘remalmudaladdModelDa‘i’a -Geometry Story 1 Height 120.0
addMaterialData E 19 addModelData -Geometry Story 2 Height 120.0
addMaterialData MaterialDescr '-’-ij"jB:DG*G -Geometry Story 3 *;ELQH 120.0
. addModelData -Geometry Bay 1 Width 120.0
G.ddMG‘i‘E.PI-G.r . addModelData -Geometry Bay 2 Width 120.0
addMaterialData MaterialLabel |addmodelbata -Columns Element TypeLabel DefaultNBCPDelta SectionLabel W33X354 Orient HorizAxisBending ColumnLine 1 Story 1
addMaterialData Material ModelladdMoedelData -Columns ElementTypelLabel DefaultNBCPDelta SectionLabel W33X354 Orient HorizAxisBending ColumnLine 2 Story 1
addMaterialData E 1e-9 addModelData -Columns ElementTypeLabel DefaultNBCPDelta SectionLabel W33X354 Orient HorizAxisBending ColumnLine 1 Story 2
. . addModelData -Columns Element TypeLabel DefaultNBCPDelta SectionLabel W33X354 Orient HorizAxisBending ColumnLine 2 Story 2
addMaterialData MaterialDescr addModelData -Columns ElementTypeLabel DefaultNBCPDelta SectionLabel W33X354 Orient HorizAxisBending ColumnLine 1 Story 3
addMaterial addModelData -Columns ElementTypelLabel DefaultNBCPDelta SectionLabel W33X354 Orient HorizAxisBending CelumnLine 2 Story 3
addMaterialData MaterialLabel addModelData -Columns ElementTypelLabel DefaultNBCPDelta 5ec+|.onLabel W33X354 Or'l.erﬁ' Hor'l.zAxisBendl.ng Coluanl.ne 1 Story 4
‘ i . addModelData -Columns Element TypelLabel DefaultNBCPDelta SectionLabel W33X354 Orient HorizAxisBending CelumnLine 2 Story 4
" JaddMaterialData Mq‘remalmudaladdModelDa‘I’a -Beams ElementTypeLabel DefaultBeam SectionLabel W33X354 Orient HorizAxisBending Bay 1 Floor 2
‘). " FaddMaterialData fY 36™1.0 addModelData -GravityLoad LoadLabel DefaultGravity DistributedLoad 0.0069444444444000004 Bay 1 Floor 2
ou! ':(7 addMaterialData MaterialDeser addModelData -Beams ElementTypeLabel DefaultBeam SectionLabel W33X354 Orient HorizAxisBending Bay 1 Floor 3

W [0 ) addMedelData -GravityLoad LoadLabel DefaultGravity DistributedLoad 0.0069444444444000004 Bay 1 Floer 3
AN "N/"u. } addMaterial addModelData -Beams ElementTypeLabel DefaultBeam SectionLabel W33X354 Orient HorizAxisBending Bay 1 Floor 4
"ol gF Section addModelData -GravityLoad LoadLabel DefaultGravity DistributedLoad 0.0069444444444000004 Bay 1 Floor 4
\ R addSectionData SectionLabel M {eddModelData -Beams Element Typelabel DefaultBeam SectionLabel W33X354 Orient HorizAxisBending Bay 1 Floor 5
b2 o . . addModelData -GravitylLoad LoadLabel DefaultGravity DistributedLoad 0.0069444444444000004 Bay 1 Floor 5
\ 4 JaddSectionData Sec+|nnModefLa|addMod2[ R " Y
4 /% faddSectionData yMomentModelLabel Loose
i S
il
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){; You can take use Tcl commands
a\

-

'\
=l:iset iVertical Springlabel "0309 0308 0307 0306 0305 0304 0303 0409
shset iVertical SpringE "16274.2 17145.3 8157.3 9541.2 11070.6 126439 162742 22783.9 24003.4
~Blelcet iHorizontal SpringLabel  "X0309 X0308 X0307 X0306 X0305 X0304 X0303  X0409
Ci8set iHorizontal SpringE "1763.4 1933.5 1732.5 2026.4 2351.2 2536.8 1763.4 2468.8 2707.0 2425.4 2836
- -Fiset iVerticalDashpotLabel "0309 0308 0307 0306 0305 0304 0303 0409
Nl set iVerticalDashpotC "50.421 52.720 20.794 24.321 28.220 33.014 50.421 70.589 73.808 29.111 34.0F
& -Liset iHorizontalDashpotlabel "0309 0308 0307 0306 0305 0304 0303 0409
e 655 iHorizontalDashpotC "8.761 9.607 8.607 10.068 11.682 12.604 8.761 12.266 13.449 12.050 14.09

.~ .;:;.-/‘

addMaterialData MaterialLabel Vertical Spring$ Vertical SpringLabel
addMaterialData MaterialModelLabel Elastic

addMaterialData E $Vertical SpringE

addMaterialData MaterialDescription "

addMaterial

Dl
R
' P -
j
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In case you have to hard-exit:

After every time that any object is saved or modified, BuildingTclViewer saves a file in
the same directory as the input file:

4 ;  CurrentData.tcl

Marne Size  Type Crate Modified
—JData File Folder 1/13/2010 10:24 PM
__JaMFiles File Folder 10/23/2009 11:58 AM
ECurrentDat&.tcl 31 KB  ActiveTcl Scripk 1142010 2:24 PM

g aetkingStartedDataFile, bl 27 KB ActiveTcl Scripk 1/14/2010 5:08 PM
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Introduction

BuildingTcl is 3 library of Tcl procedures (commands) used to build a database for numerical simulation of building frames. Structural materials, sections, elements, models, analyses, loads and load combinations created in this database. Structural models can be Elevations, Plans, or 3DModels, which combine
elevations and plans. Procedures are included to perform the numerical simulation using OpenSees. The OpenSees recorder data is post-processed into more accessible format.

BuildingTclViewer is a TcliTk widget (program) that provides a graphical user interface to create the BuildingTcl database interactively, run the numerical simulations using OpenSees interactively, and view the results interactively.

The user can

build a simulation-mode! library via scripting modules or interactively

run simulations via scripting modules or interactively

visualize real-time structural response during numerical simulation

visualize results interactively.

While BuildingTcl and BuildingTclViewer were developed on a Windows platform, they can be made to work on other platforms, even Mac.

Objectives

Generate numerical-simulation input in @ manner consistent with architectural/structural drawings

Create a database of all structure and simulation data
The implementation of OpenSees to do the analysis is natural here, but not restrictive
Be able to run on a number of platforms, just as OpenSees can

BuildingTsl

High-level scripting tool
Generate building-model data

BuildingTclViewer

Graphical User Interface (GUI) for BuildingTcl

Generate andior visualize ALL BuildingTcl input graphically
Save ALL input into BuildingTel script

Perform numerical simulations using OpenSees interactively
Visualize OpenSees simulation real-time

Pause and/or stop OpenSees analysis real-time

Loads (Gravity & Lateral) Wisualize simulation results interactively

Load Combinations Export simulation results

Models maore

Materials
Sections
Element Types
Analysis Models

Elevations
Plan
3D Frames

Generate analysis-model data

Generate loading and load-combination data

Create OpenSees model of building

Perform OpenSees numerical simulations

Post-Process OpenSees recorder output into formatted data
Generate OpenSees input files

more ...
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The program is a simple Windows
executable file which you can
download from the server

Mame Date modified Type
i seismiCAE.exe

Now | just need a good
name for It
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