Reinforced Concrete Portal Gravity Analysis
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# Create ModelBuilder (with two-dimensions and 3 DOF/node)
#ET VAT DREE 2 ERT D,
model basic -ndm 2 -ndf 3

/& i B

# Set parameters for overall model geometry
HEROWEY O~ HEZRET D,

set width 360 ES

set height 144 S

# Create nodes

#HEN A EFRT Do

# tag X Y
fimEs X Y R


http://www.microsofttranslator.com/bv.aspx?from=&to=ja&a=http://opensees.berkeley.edu/wiki/index.php/RC_Frame

node 1 0.0 0.0
node 2 $width 0.0
node 3 0.0 $height
node 4 $width $height

# Fix supports at base of columns
HEROBERFMNEARET D,

# tag DX DY RZ
# HIRES XHRORE Y HEOSRMNE ZITROHRME
fix 1 1 1 1
fix 2 1 1 1

# Define materials for nonlinear columns

HIERIE O D EFR 2 TEHRT D,

# CONCRETE tag f'e ecO f'cu ecu
27T RKBE el OTH  JEERE  fou FRFOOT

# Core concrete (confined)

#hica > 7 U — R O&ME

uniaxialMaterial Concrete01 1 -6.0 -0.004 -5.0 -0.014

# Cover concrete (unconfined)
#HME D 2 7 ) — h DS

uniaxialMaterial Concrete01 2 -5.0 -0.002 0.0 -0.006
# STEEL
# Reinforcing steel
#ERSH D S
# tag fy EO b
S 7% BIRRE Yo rR BREOEHE &Y I ROLR
uniaxialMaterial Steel01 3 60.0 3000.0 0.01

# Define cross-section for nonlinear columns

HIERIE DR D= O 2 E3%T 5.



# set some paramaters
#HEOWITE O ~HEZRET S,

set colWidth 15 #f{tD~f1k

set colDepth 24  ##E{D~1ik

set cover 1.5 #HINS VRS DE
setAs  0.60; HEK S O W T FE
# some variables derived from the parameters
HEBOBIEAZRET D,

#l OOk ETOR S

set y1 [expr $colDepth/2.0]

set z1 [expr $colWidth/2.0]

#HWrE Z Ny T4 5,

section Fiber 1 {

# Create the concrete core fibers
#HP LDy FORMEETE,

# B 7/ aEEE aEEY) RO X Y
patch rect 1 10 1 [expr $cover-$y1]  [expr $cover-$z1]
i X Y

[expr $yl-$cover] [expr $z1-$cover]
# Create the concrete cover fibers (top, bottom, left, right)
HIMEER D /S F DM 2 BE
patchrect 2101 [expr -$y1] [expr $z1-$cover] $y1 $z1
patchrect 2101 [expr -$y1] [expr -$z1] $y1 [expr $cover-$z1]
patchrect 2 21 [expr -$yl] [expr $cover-$z1] [expr $cover-$y1] [expr $z1-$cover]
patchrect 2 21 [expr $yl-$cover] [expr $cover-$z1] $y1 [expr $z1-$cover]

# Create the reinforcing fibers (left, middle, right)
HER I DAL & B IE % EFo
HEA DR, AL Wik, Hao X, Y, A0 X, Y OIEIZAT
layer straight 3 3 $As [expr $yl1-$cover] [expr $z1-$cover] [expr $y1-$cover] [expr
$cover-$z1]
layer straight 3 2 $As 0.0 [expr $z1-$cover] 0.0 [expr $cover-$z1]
layer straight 3 3 $As [expr $cover-$y1] [expr $z1-$cover] [expr $cover-$y1] [expr



$cover-$z1]

# Define column elements
HIEDER % TEFR,

# Geometry of column elements
HEDBER DT A EFRT D,
# tag

geomTransf Linear 1

# Number of integration points along length of element
HIE T RO
set np 5

set eleType forceBeamColumn;
# forceBeamColumn od dispBeamColumn will work

# Create the coulumns using Beam-column elements

# tag ndl ndJ nsecs secID transfTag

I 27 e KRR BIOEOR WinEs  BIERAHO 2 7FK T
element $eleType 1 1 3 $np 1 1
element $eleType 2 2 4 $np 1 1

# Define beam elment
HLEDER T EF,

# Geometry of beam elements
HR BT DVEREI 2 BT D
# tag

geomTransf Linear 2



# Create the beam element

HRLDERDIESR

# tag ndI nddJ A E Iz  transfTag
element elasticBeamColumn 3 3 4 360 4030 8640 2

# Define gravity loads
#HE ) DER,

# Set a parameter for the axial load
Hilh ) & FROE
set P 180; # HEOFFRMED 10%

# Create a Plain load pattern with a Linear TimeSeries
HIFHRS & m— RN Z = RO D,
timeSeries Linear 1
%7 timeSeries DX 7
pattern Plain 1 1 {

# Create nodal loads at nodes 3 & 4
i3, 4 DM EAERE

# nd FX FY MZ

load 3 0.0 [expr-$P] 0.0

load 4 0.0 [expr -$P] 0.0 FY |38 % PR XL TW5,
§
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# Create the system of equation, a sparse solver with partial pivoting
# AR OFE

system BandGeneral

# Create the constraint handler, the transformation method
#A M R OFEH

constraints Transformation

# Create the DOF numberer, the reverse Cuthill-McKee algorithm
#HREX A L 2D FHIE
numberer RCM

# Create the convergence test, the norm of the residual with a tolerance of 1e-12 and a
max number of iterations of 10

HINHT A S DOA TV =7 b EEK, REERO )V AOFRFHIT 1le-12, Rk KOKEKIT
10, RO HNEAIL 3

test NormDispIncr 1.0e-12 10 3

# Create the solution algorithm, a Newton-Raphson algorithm
#7r o aY X LOFEHE

algorithm Newton

# Create the integration scheme, the LoadControl scheme using steps of 0.1
WA — L EER, b—RFar ha— L AF—AIC01DAT v FE&H-TN5D,
integrator LoadControl 0.1

# Create the analysis object
#HAENT OFEFA

analysis Static

# Perform the analysis
HIFAT L DHL
analyze 10



tH71

Him 3, 4 DENL LT, EFE 1 OO S5,
# Print out the state of nodes 3 and 4

#EIR 3, 4 OFER

print node 3 4

# Print out the state of element 1
HEM 1 OfE R

print ele 1
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¥ Command Prompt - OpenSees

OpenSees -- Open System For Earthquake Engineering Simulation
Pacific Earthquake Engineering Research Center -- 2.3.0

(e) Copyright 1999,2000 The Regents of the University of California
All Rights Reseruved
(Copyright and Disclaimer @ http://www.berkeley.edu/OpenSees/copyright.html)

OpenSees > source RCFrameGravity.tcl

Node: 3
Coordinates : 0 144
Disps: -4.2783e-019 -0.0183736 8.T76328e-021
unbalanced Load: © -180 0
ID : 345

Node: 4
Coordinates : 360 144
Disps: -4.2806e-019 -0.0183736 T7.84263e-021
unbalanced Load: © -180 0
ID : 01 2

Element: 1 Type: ForceBeamColumn2d Connected Nodes: 1 3
Number of Sections: 5  HMass density: ©

Lobatto
End 1 Forces (P U M): 180 -4.38256e-032 2.13163e-014
End 2 Forces (P U M): -180 4.38256e-032 -2.13163e-014

OpenSees >



http://www.microsofttranslator.com/bv.aspx?from=&to=ja&a=http://opensees.berkeley.edu/wiki/index.php/RC_Frame_Results

Node: 3
Cordinates :0 144 #HEIE
Disps :-4.283e-019 -0.0183736  8.76328e-021 #X FH Y Sl
Unbalanced Load: 0 -180 0
ID = 3 4 5
Node: 4
Cordinates :360 144
Disps :-4.2806e-019 -0.0183736 7.84263e-021
Unbalanced Load: 0 -180 0
ID 0 1 2
FEDOFEDRER
Element : 1 Type : ForceBeamColume2d

connected Nodes: 1 3
I it O i A 2 5
Number of Sections: 5
Wi D& 5
Mass density : 0
Lobatto
#Hil] ¥ 0D 7

End 1 Force (PV M) : 180 -1.75302e-031 -3.55271e-014
End 2 Force (PV M) :-180 1.75302e-031 3.55271e-014

Element : 2 Type : ForceBeamColume2d connected Nodes: 2 4
5 DFEDRE R
Number of Sections: 5
Mass density : 0
Lobatto
End 1 Force (PV M) : 180 -4.38256e-032 2.13636e-014
End 2 Force (P VM) :-180 4.38256e-032 -2.13636e-014
ElasticBeam2d : 3
DGR
Connected Nodes: 3 4
CoordTransf : 2
mass density : 0

Lobatto
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End 1 Force (P VM) : -5.96438¢-018 -1.63584e-016 -3.01165e-014
End 2 Force (P VM) : 5.96438¢-018 1.63584e-016 -2.87738e-014



