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wipe
#units m, kKN, sec
model BasicBuilder -ndm 2 -ndf 3

30cm

o o

y 30cm
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# DATA

set fyk 500000. ; # xaraktiristiki antoxi diarrois xaluva

set fck 20000. ; # xaraktiristiki thliptiki antoxi kylindrou : PROSOXI prepei na einai > 0.0
set ec( 0.002 ; # epsilon O

set ecu_star 0.0035 ; # megisti anoigmeni paramorfwsi

set gammas 1.00

set gammac 1.00

set fck 20000

set fed [expr $fck/$gammac]

set acc 0.85 ; # alpha concrete

#concrete#

#uniaxialMaterial ConcreteO1 1 -[expr $acc*$fck/$gammac] -$ecO -[expr
$acc*$fck/$gammac+1.] -$ecu_star

uniaxialMaterial Concrete01 1 -[expr $acc*20000] -0.002 -[expr $acc*20000] -0.0035
#steel#

#uniaxialMaterial Steel01 2 [expr $fyk/$Sgammas ] 200000000.0 0.0

uniaxialMaterial Steel01 2 500000.0 200000000.0 0.0



OpenSEES

Section Command

m  Elastic Section — ypauuixn eAaotixn oyéon porwmv-KouUTvAOTHTOV
®  Uniaxial Section - gyéon ponwv-kourviotntwy kabopiouevn axod tov ypnoty

®  Fiber Section - 0pioud¢ yemuetpios ko VAIKOV O10TOUNS OO TOV XPHOTYH, UECD THS
OLOKPITOTOINONC O EXYUEPODS TTOLYELO, VDV

section Fiber $secTag {fiber <fiber arguments> patch <patch arguments> layer
<layer arguments>}
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patch quad $matTag
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OpenSEES Section Command
fiber section

snumSubdivGire=4

patch circ $matTag $SnumSubdivCirc
$numSubdivRad $yCenter $zCenter
$intRad $extRad <$startAng
$endAng>

layer straicht $matTag $SnumBars
$areaBar $SyStart $zStart $yEnd
$zEnd

K
JnumBars=5 =" ($yEnd, $zEnd)

($yStart, hzStar)

"
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30cm
#geometria diatomis# 100 ivec
set width 0.30
set depth 0.30 30 ivec

30cm

#orismos diatomis#
set sectag 1
section Fiber 1 {

patch quad 1 1 30 -0.15 0.15 -0.15 -0.15 -0.12 -0.15 -0.12 0.15
patch quad 1 1 30 0.12 0.15 0.12 -0.15 0.15 -0.15 0.15 0.15
patch quad 11100 -0.12 0.15 -0.12 0.12 0.12 0.12 0.12 0.15
patch quad 11100 -0.12 -0.12 -0.12 -0.15 0.12 -0.15 0.12 -0.12
patch quad 11100 -0.12 0.12 -0.12 -0.12 0.12 -0.12 0.12 0.12
layer straight 2 1 0.00045 0.12 -0.12 0.12 0.12

layer straight 2 1 0.00045 0.12 0.12 -0.12 0.12

layer straight 2 1 0.00045 -0.12 -0.12 -0.12 0.12

layer straight 2 1 0.00045 0.12 -0.12 -0.12 -0.12
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source MomentCurvature.tcl

set Nd 300

#ypologismos ropwn-kampulotitwn MomentCurvature.tcl#
set P -$Nd

puts "' Analysi gia aksoniko $Nd kN"'

set maxK 0.09

set numIncr 100

#procMomentCurvature

MomentCurvature $sectag $P $maxK $numlIncr

puts ''finish section analysis"'
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#analysi diatomis#

#segTag

#axialLoad -- to axoniko fortio pou efarmozetai stin diatomi ( (-) einai i thlipsi)
#maxK -- 1 megisth kampulotita kata tin diarkeia tis analusis

#numlncr -- arithmos epanalipsewn gia tin epiteuksi tou megistou K (default 100)
#section$secTag.out ... i ropi katagrafetai stin stili 1, i kampulotita stin stili 2

v

proc MomentCurvature {secTag axiallLoad maxK numlIncr}

. Concrete : Steel
# orise duo komvous sto (0,0)

node 1 0.0 0.0 p‘\M
node 2 0.0 0.0 L 7

:’ Steel

Fixed

#desmeyse olous tous vathmous eleutherias ston komvo 1 kai ton vathmo eleutherias kata y
ston komvo 2

fix1111
fix2010
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# orismos stoixeiwn

# ndl ndJ secTag
element zeroLengthSection1 1 2 $secTag

#
# recorders
recorder Node -file section$secTag.out -time -node 2 -dof 3 disp ; # If kai istoria 1/r

recorder Element -file sectionf$secTag.out -time -ele 1 force ; # If kai istoria N,V M
(node 1), N,V,M (node 2)

recorder Element -file sectionfiber$secTag.out -time -ele 1 deformations ; # If kai
istoria epsilon(0,0)

# orismos aksonikou fortiou
pattern Plain 1 Constant {
load 2 $axiall.oad 0.0 0.0

}
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Element Command

Elements :

* Truss Element
e Corotational Truss Element
e Elastic Beam Column Element......e.eeceeeeeeeeeecceeceeceessssssessessssssssses ->

* NonLinear Beam-Column Elements ..........c.ccceccrenvecsccsacsecsassoncns
— Beam With Hinges Element
— Displacement-Based Beam-Column Element

e Zero-Length Elements
e Quadrilateral Elements
* Brick Elements

e FourNodeQuadUP Element
e BeamColumnlJoint Element
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Element Command

Elastic Beam Column Element :
e 2D:

element elasticBeamColumn $eleTag $iNode $jNode $A $E $1z $transfTag

« 3D .| element elasticBeamColumn $eleTag $iNode $jNode $A $E $G $J $Iy $Iz
$transfTag

Nonlinear Beam Column Element: croiycio karaveunuévyc plapng

element nonlinearBeamColumn $eleTag $iNode $jNode $numlintgrPts $secTag |

$tl‘anSfTAg elem E::lrt nWm e\rlrt node
D m [ ] t\:_/ = ) E|
——  $numlntgrPts:
element

ap1Buog onueiwv oLokAnpwong
otoiyeiov (Gauss Points)

force-deformation
[stress-strain)
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Pattern Command

Empoin @opTti®V 6TOV 00PEQ,

pattern Plain $patternTag (TimeSeriesType arguments) {
load (load-command arguments)

sp (sp-command arguments) (single-point constraint )
eleLoad (eleLoad-command arguments)

}

load $nodeTag (ndf $LoadValues)
sp $nodeTag $DOFtag $DOFvalue

Iy
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Pattern Command

eUniformly-distributed load:

eleLoad -ele $eleTagl <$eleTag2 ....> -type -beamUniform $Wy $Wz <$§Wx>
*Point load:

eleLoad -ele $eleTagl <$eleTag2 ....> -type -beamPoint $Py $Pz $xL. <$Px>

ILy.
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Recorder Command
Recorder types:

Node:
* Node recorder Node -file nodeD.out -node 2 -dof 1 2 3 disp

e EnvelopeNode : diver amoteléouato yio. tnv min, max kot v lmax| moootnto piog
amokpiong koupoo. (iowo ovovraln ue recorder Node)

Element/section/fiber:
e Element

recorder Element -file ele.out -ele 1 2 forces

e EnvelopeElement : kataypaper oamoteléouota yia tny oamoxpion evog cvVOLOD
ororyeiwv oe kabe pfrua odykiiong. (iowa avovraln ue recorder Element)
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#analysis

integrator LoadControl 0.01
system BandGeneral

test NormDispIncr 1.0e-3 200 1
numberer RCM

constraints Plain

algorithm Newton

analysis Static

analyze 100
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Avaivon (Analysis)

constraints type? args...
numberer type? args...
algorithm type? args...
integrator type? args...
system type? args...
analysis type? args...
analyze args ...
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Analysis

CHandler Numberer AnalysisModel | | SolnAlgorithm

Integrator

SystemOfEgn

B e

PEh PEh S0k Ao
Perany RCH Tkt Eﬁe ar v
Lagrange M Deqgree VareDle Tk oumoRapison
TrREwHmato ModmedN e wiD)
Newtos LiveSe arch
Broyde )
BFGS
KndouN ew D

Dy

Statcl1eg @tor
LoadCo ol
DEpCortrol
Arcleagt

M s Uat@iD spN om

Trass kathteg @or
Newmark

HHT

BanaGereral
81 SPD
PrONKSPD
Sparse Ge 1e 3l
UmTPack

Sparse Symm et
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IHopaostynota

e Static Nonlinear Analysis with LoadControl
constraints Transformation
numberer RCM
system BandGeneral
test NormDisplIncr 1.0e-6 10 2
algorithm Newton
integrator LoadControl 0.1
analysis Static
analyze 10

*Transient Nonlinear Analysis with Newmark
constraints Transformation
numberer RCM
system BandGeneral
test NormDispIncr 1.0e-6 10 2
algorithm Newton
integrator Newmark 0.5 0.25
analysis Transient
analyze 2000 0.01



OpenSEES - llopdosiyno —
AL@ypoupo POTOV - KOUUTVAOTITOV

#orismos ropis

pattern Plain 2 Linear {
load 2 0.0 0.0 1.0

}

#ypologise to pososto auxisis tis kampulotitas
set dK [expr $maxK/$numlIncr]

#xrisimopoiise ton elegxo metatopisewn ston komvo 2 kai ston vathmo eleutherias 3 gia thn
analysis tis diatomis

# $node $dof $incr
integrator DisplacementControl 2 3 $dK

#analusi
analyze $numlIncr

}
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Anoterlionato (Output Specifications)

4 puts command : extomwver dcoousva oty 000vy N o GLYKEKPIUEVO OPYEIO
puts <$fileID> $string
- puts “periods of the frame are: $T”
- set filoutput “Output.txt” [ open $filoutput w ] ]»
\_ puts $filoutput "model BasicBuilder -ndm 3 -ndf 6"

print command : ekTOTDOVEL OAES TIG TANPOPOPIES TYETIKG, LUE EVO TEDLO
print < -file $fileName > < -node $nd1 $nd2... > < -ele $elel $ele2... >
print -node 3

recorder command
recorder $type $argl $arg ......ccveveeiiiiiiiiie e -




