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= Types of sections:

. Elastic — defined by material and geometric constants

. Resultant — general nonlinear description of force-deformation response, e.g.
moment-curvature

. Fiber — section is discretized into smaller regions for which the material stress-strain
response is integrated to give resultant behavior, e.g. reinforced concrete
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Elastic Section
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Elastic Section

This command is
1S commana is

Q.

cad to con
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| section Elastic $secTag $E SA $lz <$ly $G $J>

$secTag unique section object tag

$E Young's Modulus

$A cross-sectional area of section

$lz second moment of area about the local z-axis

Sly second moment of area about the local y-axis (optional, used for
3D analysis)

$G Shear Modulus (optional, used for 3D analysis)

$J torsional moment of inertia of section (optional, used for 3D
analysis)

EXAMPLE:

section Elastic 1 29000 100 100000 80000 20000 100000;
Uniaxial Section
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Uniaxial Section

This command is used to construct a UniaxialSection object which uses a previously-defined
UniaxialMaterial (page 43) object to represent a single section force-deformation response
quantity. (Formerly known as Generic1d section, which is still accepted by OpenSees)

| section Uniaxial $secTag $matTag $string

$secTag unique section object tag
$matTag previously-defined UniaxialMaterial (page 43) object
$string the force-deformation quantity to be modeled by this section
object. One of the following strings is used:
P Axial force-deformation
Mz Moment-curvature about section local z-axis
Vy Shear force-deformation along section local y-axis
My Moment-curvature about section local y-axis
Vz Shear force-deformation along section local z-axis

T Torsion Force-Deformation
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Fiber Command
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This command is used to construct a UniaxialFiber object and add it to the section.

| fiber $yLoc $zLoc $A $matTag

$yLoc y coordinate of the fiber in the section (local coordinate system)
$zLoc z coordinate of the fiber in the section (local coordinate system)

$A area of fiber

$matTag material tag of the pre-defined UniaxialMaterial (page 43) object used

to represent the stress-strain for the area of the fiber

NOTE: in 2D (page 34) bending is about the local z-axis
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section Fiber $secTag {
fiber <fiber arguments>
patch <patch arguments>

layer <layer argumenis>
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Quadrilateral Patch Command

This command is used to construct a Patch object with a quadrilateral shape. The geometry of the
patch is defined by four vertices: | J K L, as illustrated in the Figure. The coordinates of each of the
four vertices is specified in sequence -- countar-clockwise.

patch quad $matTag $numSubdivld $SnumSubdivJK $yl $zl $yJ $zJ SyK $zK $yL
$zL

CrmatTa
windir

g material integer tag of the previously-defined UniaxialMaterial
(page 43) object used to represent the stress-strain for the area
of the fiber

$numSubdivlJ number of subdivisions (fibers) in the |J direction.
$numSubdivJK number of subdivisions (fibers) in the JK direction.
Syl $zl y & z-coordinates of vertex | (local coordinate systam)
$yd $zJ y & z-coordinates of vertex J (local coordinate system)
$yK $zK y & z-coordinates of vertex K (local coordinate system)
$yL $zL y & z-coordinates of vertex L (local coordinate system)
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#Wsection.tcl: tcl procedure for creating a wide flange steel fiber section
#written: Remo M. de Souza

#date: 06/99

#modified: 08/99 (according to the new general model builder(
# input parameters

# secID - section ID number

# matlD - materia 1D number

# d = nomina depth

# tw = web thickness

# bf = flange width

# tf = flange thickness

# nfdw = number of fibers along web depth

# nftw = number of fibers along web thickness
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# nfbf = number of fibers aong flange width
# nftf = number of fibers along flange thickness
proc Wsection { seclD matID d tw bf tf nfdw nftw nfbf nftf} {

set dw [expr $d - 2 * $tf
o s o el i)
set y2 [expr -$dw/2[ — = ——

set y3 [expr $dw/2l U i ‘
set y4 [expr $d/2(

set z1 [expr -$bf/2[
set z2 [expr -$tw/2[
set z3 [expr $tw/2(

Open with
A b pecheve...

set z4 [expr $bf/2[ T P
# ., & Loeal Digk (E) i Propeties -
section fiberSec $secID} @fﬁ. D A, ot DL 00

# nflJnfXK yl zI yJz)J yK zK —
yL zL
patch quadr $matlD $nfbf $nftf Syl $z4 $yl$z1 $y2$z1 $y2 $z4
patch quadr $matlD $nftw $nfdw $y2 $z3 $y2 $z2 $y3$z2 $y3 $z3
patch quadr $matlD $nfbf $nftf Sy3 $z4 $y3$z1 $y4 $z1 Py4 $z4
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Source WSection.tcl
(aisloe b JSo W ailies IPE ablie). oS Slss1 3
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source Wsection.tcl

#beam-Column sections; W14x53

#set BeamCOL SecTag 2

set d 1.1583; # depth

set bf 0.67; # flange width

settf 0.05; # flange thickness

set tw 0.03; # web thickness

set nfdw 10; # number of fibers along dw
set nftw 4; # number of fibers along tw
set nfbf 10; # number of fibers along bf
set nftf 4; # number of fibers along tf
Wsection 1 1 $d $bf $tf $tw $nfdw $nftw $nfbf Snftf
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