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Description of the cross-sections format in the Sargon / CSE environment
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Introduction
This document explains some important features of cross-sections within the Sargon-CSE environment. The different cross-section types are shown and their size-parameters described. The most part of the cross-section are described by a limited set of parameters, i.e. by their most important sizes. However there are some special cross-sections which require, to be described, a greater effort. These are mainly the Cold, Composed, and Poli cross sections. The so-called "Juan" sections are sections that are described by their area properties: they cannot be drawn as info about their actual shape is missing, by definition.
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To correctly understand the images that will be shown later, the figure above must be understood. Each cross section has two principal axes that are marked as "axis 2" and "axis 3". The red line exiting from the cross-section center symbol , stands for axis 2. Axis 3 is going to form a right tern with axis 1 (element axis) which is normal to drawing plane and going from drawing to you.

Element orientation is such that axis 1 is always element axis and goes from first node (also called node 1 or node I) to second node (also called node 2, or node J).

There are two section kind which cannot be input by using sizes since the computation of their area properties from sizes is currently missing. These are: IPN, Tsm. For this cross-sections a different kind of input approach must be used.
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Axis 2 is usually what is often called "strong axis".

Table of types and parameters
	Cross-shape kind
	Parameters (in order: par[0], par[1],...)

	Hsm
	h,b,a,e,r

	Ipn
	Not input via parameters

	Usm
	h,b,a,e,r,r1

	Lsm
	h,b,a,r,r1

	Tsm
	Not input via parameters

	Psh
	h,b

	O_
	D,t

	Hsh
	h,b,c,a,e,d

	Lsh
	h,b,a,e,

	Ush
	h,b,a,e,

	Tsh
	h,b,a,e,

	Osh
	h,b,a,e,

	U_O
	h,b,a,e,r,r1,d

	U_H
	h,b,a,e,r,r1,d

	L2_T_sm
	h,b,a,r,r1,side,d
side: 0 if contact along short side

side: 1 if contact along long side



	L2_CR_sm
	h,b,a,r,r1,d

	L4_CR_sm
	h,b,a,r,r1,d

	Juan
	Not input via parameters

	Rhs
	h,b,a,r

	Composed
	Not input via parameters

	Cold
	Not input via parameters

	Omcf
	h,b,d,t,r

	Ucf
	h,b,d,t,r

	Zcf
	h,b,d,t,r

	Lcf
	h,b,d,t,r

	U_H_cf
	h,b,d,t,r,dist

	Poli
	Not input via parameters

	Thsm
	h,b,a,e,r

	
	


Cross-sections description

Hsm
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These are by far the most used cross-section shapes.

Ipn
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These are European tapered flanges I sections. Since they are not, presently, re-computed by their sizes, they should be input using their names or the cross-reference table.
Usm
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These are European cross sections. "e" is the width at mid flange. The taper angle is depending on size. They are recomputed from the parameters.

Lsm
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"r" is the main fillet radius, while "r1" is the leg-extreme fillet radius. "ey" and "ex" are not necessary as they are recomputed.

Tsm
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This cross section is rare. Usually the THsm cross section is used instead. However this is not presently managed by merely adding key sizes.

Psh
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O_
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If the section is a full round, then t=D/2. If t < D/2 then the section is hollow.

Hsh
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Lsh
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Ush
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Tsh
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Osh
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It should be noted that upper and lower flange must currently have the same thickness.

U_O

[image: image16.png]2UPNO120_20





By using parameters you first add parameters of the UPN, then add the clear distance d.

U_H
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By using parameters you first add parameters of the UPN, then add the clear distance d.

L2_T_sm
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By using parameters you first add parameters of the angle, then add the clear distance dist.

L2_CR_sm
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By using parameters you first add parameters of the angle, then add the clear distance dist.

L4_CR_sm
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By using parameters you first add parameters of the angle, then add the clear distance dist.

Juan

The following data must be input:
A,A2,A3,Jt,J2,J3,it,i2,i3W2,W3,Wpl2,Wpl3,U,Cm

Where:

A
area

A2
shear area (if 0 no shear effect) . Axis 2 shear (axis 3 bending)
A3
shear area (if 0 no shear effect). Axis 3 shear (axis 2 bending)

Jt
torsional inertia

J2
axis 2 second moment of area

J3
axis 3 second moment of area

it
torsional inertia radius

i2
flexural (axis 2) inertia radius

i3
flexural (axis 3) inertia radius

W2
elastic modulus, axis 2 bending

W3
elastic modulus, axis 3 bending

Wpl2
plastic modulus, axis 2 bending

Wpl3
plastic modulus, axis 3 bending

U
surface wet by unit length
Cm
warping constant

Rhs
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r is the external radius. It cannot be lower than a, which is the thickness.

Composed
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This section is complex. It is defined as a vector of simple cross-shapes, whose position is given relative to a reference system X,Y. Each cross section position is defined by the (X,Y) of its center and by the angle formed by its principal axes relative to axis X. The angle is in radiant and is positive if counter clockwise.

The section can be "mixed", i.e. the cross-section can be of different materials. If so, a reference material for the cross section as a whole must also be defined.

Although the program CSE and Sargon can manage mixed composed cross-sections, and composed sections made up by composed sections themselves, for the moment the .SR3 file format can only manage unmixed composed cross sections made up by sections of the following kinds:

Hsm, Usm, Lsm, Psh, O_, Hsh, Lsh, Ush, Tsh, Osh, U_O, U_H, L2_T_sm, L2_CR_sm, L4_CR_sm, Rhs, Omcf, Ucf, Zcf, Lcf, U_H_cf, Thsm

i.e. cross-sections which can easily be defined by few parameters.
Cold
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This section is a vector of sides, which can be straight, or circular, and can be a hole or not. Circular sides can be of any angle. Angles are positive if counter clockwise. Section are defined so that the second extreme of a side is the same point of the first extreme of the next side. If section is closed a special flag must be set. Usually all sides are of the same thickness, but you can also input sides of different thicknesses for computational reasons. True cold formed shapes have constant thickness.

The sides should be continuous and should define a line (C1.
Omcf

[image: image24.png]OMCF 40x25x15x2 5





r is the internal radius.

Ucf
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r is the internal radius. D can be 0 (unlipped).

Zcf
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here d=0

D can also be not null. r is the internal radius.

U_H_cf
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Poli
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Poli shape is a very general cross-section kind. It is a vector of polylines (necessarily closed) which can be a hole or not. Each poly is added with a code specifying if it is a hole or not.
Presently torsional inertia is not computed so it must be input separately as additional parameter.

Thsm
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