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User Manual Chapter 3. Geometry

Secon1  Point and Curve

1 1 Overview
Point Create an independent point on a 2D or 3D space.
»Create point(coordinate) Point 5 o o
Tabular Input
»»Create point(Tabular Create | ebulagopul E
input) [Coordinate v]
¢, v) 0,0 -
@m 3D L
( Read From File... ]
Geometry Set  Geometry Set-1 - E]
Geomelry Set Geometry Set-1 - [
ok ] (cancel | (Lagpiy )
Create

There are 5 ways to create a point.

[Coordinate] : Directly input the coordinate. The user can create a point by directly clicking on the work-
plane or typing in the coordinate values.

[Conic center] : Create a point at the center of an existing conic.

[Center of points] : Create a point at the center of an existing group of points.

[Curve-curve intersection] : Create a point at the intersection between two curves.

[Curve-surface intersection] : Create a point at the intersection between a curve and a face.

[Convert Node] : Create a point at the node of a created mesh.

Conic Center

Center of Points
Curve-Curve Intersection
Curve-Surface Intersection
Convert Node

Geometry set
Register the created point on the Geometry Set. The user can specify the name of the Geometry Set.

Tabular input

Directly inputs the 3D coordinate values in a table. The user can also select the import coordinates function
to import a .txt file with the coordinate values. When creating a .txt file, the point coordinates are in the
order of x,y,z and distinguished by a space in between.

The following example shows an input file to create points at (0,0,0), (1,1,2), (2,2,2) and (5,5,5).
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> Tabular input

1.2
Line
»Create line — 2D

»»Create line — 3D

| table - Notepad [E=H E=H |
File Edit Format View Help
000 -

W ra =
(LN
kR

Tip

When entering the exact coordinates of a line intersection or center of a circle, it is also possible to use
the center snap, intersection snap or point snap methods of the define snap ( # )function.

Overview
Create an edge type straight line on the work-plane.

Line (== Line (==
e = o |
Input Start Location Input Start Location
Location 0,0 Location 0,0,0
Method [ABS X ¥ v] Method [ABS X Yo 2 v]
Geometry Set Geometry Set-1 - E] Geometry Set Geometry Set-1 - E]
o) (“canca | (Caiy ) o) (cancel | (amiy )

2D
Input the coordinate of the start point and the end point to create a line. The start point input is in the
absolute coordinate(x,y) form. For the end point, the user can select one of the following 3 methods:

1. [Absolute (x,y)] : Input the absolute 2D coordinate value in the work-plane.

2. [Relative (dx,dy)] : Input the relative distance from the point entered in the previous stage.

3. [Length,Angle] : Input the length and angle from the point entered in the previous stage. The angle is the
rotation angle in the counter clockwise direction relative to the x axis of the work-plane.

3D
Input the coordinate of the start point and the end point to create a line. The start point input is in the
absolute coordinate(x,y,z) form. For the end point, the user can select one of the following 2 methods:

1. [Absolute (x,y,z)] : Input a 3D absolute coordinate value in the work-plane.
2. [Relative (dx,dy,dz)] : Input the relative 3D distance from the point entered in the previous step.

The user can click on the work-plane or a geometry shape and directly assign the next point. The y-axis
values are not entered because the work-plane is two-dimensional.

Geometry set
Register the created line on the Geometry set. The user can specify the name of the Geometry set.
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Arc

»Create arc — 2D

»»Create arc — 3D

Chapter 3. Geometry

Overview

Creates an edge type arc on the work-plane

Arc (=23 Arc (=23
D 3D n] 3D
Method Method
@ &) &
Input Center Location Input Center Location
Location 0,0 Location 0,00
Method [ABS X ¥ v] Method [ABS X ¥, E v]
Geometry Set  Geometry Set-1 - E] Geometry Set  Geometry Set-1 - E]
oK ] [ Cancel ] [ Apply ] OK. ] [ Cancel ] [ Apply ]
2D
Methodology

As shown below, there are 3 ways to create an arc. The points used in each method can be specified
directly by clicking on the work-plane of the work screen. The arc is created in a counterclockwise direction
relative to the vertical direction of the work-plane.

O : Center point, Start point and End point
Creates an arc using the Center point [(Absolute x,y)], Start point [(Absolute x,y), (Radius, Start angle)] and
End point [(Absolute x,y), (Included Angle), (End angle)] inputs in order.

O : Start point, Secondary point and Endpoint
Creates an arc using the Start point [(Absolute x,y)], a Secondary point on arc[(Absolute x, y)] and End
point [(Absolute x,y)] inputs in order.

C\ : Edge and Curvature

The curve starts from the end of an existing edge and ends at a random point [Radius and Angle between]
to draw an arc. The edge and curve are continuous, but are separate edges. The start point of the arc is set
at the closest end point of the existing edge with respect to the mouse click.
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3D

Methodology

There are 2 ways to create an arc, as shown below. The points used in each method can be specified
directly by clicking on the work-plane of the work screen. The arcs are created in a counterclockwise
direction relative to the vertical direction of the work-plane.

O : Center point, Start point and End point

Creates an arc using the center point [(Absolute x,y,z)], start point [(Absolute x,y,z)] and end point
[(Absolute x,y,z)] inputs in order.

O : Start point, Secondary point and Endpoint
Creates an arc using the [(Absolute x,y,z)], a secondary point on arc[(Absolute x,y,z)] and end point
[(Absolute x,y,z)] inputs in order.

Geometry set

Register the created arc on the Geometry Set. The user can specify the name of the Geometry Set.
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1 4 Overview
Circle Create an edge type circle on the work-plane.
»Create circle Circle =
D

Method

Cli{alite]jie\

Input Center Location

Location 0,0
Method [ABS X ¥ v]
[ Make Face
Geometry Set  Geometry Set-1 - E]
oK ] [ Cancel ] [ Apply ]

Methodology
There are 4 ways to draw a circle. The points used in each method can be specified directly by clicking on

the work-plane of the work screen.

@ : Center coordinates and radius
Create a circle using center point coordinates [(Absolute x,y)] and radius.

@ . End points of diameter

Create a circle using one end point of the diameter [(Absolute x,y)] and the other end point [(Absolute x,y),
(Relative dx,dy), (Length, Angle)].

O : Three points on the circle
Create a circle using the coordinates of three arbitrary points on the circle [(Absolute x,y)].

Q : Within and adjacent to two edges
Create a circle that is within and adjacent to two existing edges. The user needs to input the radius and
select two edges.
Make face
Creates the circular plane used to outline the circle.

Geometry set

Register the created circle on the geometry set. The user can specify the name of the geometry set.
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1 5 Overview

Polyline

> Polyline - 2D
»»> Polyline — 3D

Create an edge type polyline on the work-plane.

PolyLine

ERRE

=)

Imput Start Location

Location

0,0

Method [ABS X ¥

7)

[“IMake Face [|Link Start and End Paint

Geometry Set Geometry Set-1

™

Chapter 3. Geometry

PolyLine

B |

Input Start Location

Location 0,

0,0

Method [ABS X ¥, Z

7)

[T Make Face [“|Link Start and End Paint

Geometry Set Geometry Set-1

v [

[Bad(][ CK ][Cancel ][ Apply ] [Bad(][ Ok ][Cancel ][ Apply ]

2D

Input the coordinates of the start point and the end point to create a polyline. The start point input is in the
absolute coordinate(x,y) form. For the end point, the user can select one of the following 3 methods. The
points used in each method can be specified directly by clicking on the work-plane of the work screen. The
right mouse click stops the interpolation and creates the polyline.

1. [Absolute(x,y)] : Input an absolute 2D coordinate value in the work-plane.

2. [Relative(dx,dy)] : Input the relative distance from the point entered in the previous step.

3. [Length/Angle] : Input a length and angle from the point entered in the previous step. The angle is the
rotation angle in the counterclockwise direction relative to the x axis of the work-plane.

3D

Input the coordinates of the start point and the end point to create a polyline. The start point input is in the
absolute coordinate(x,y,z) form. For the end point, the user can select one of the following 2 methods. The
user can click on the work-plane or a geometry shape and directly assign the next point. But because the
work-plane is two-dimensional, the y-axis values are not entered.

1. [Absolute(x,y,z)] : Input a 3D absolute coordinate value in the work-plane.
2. [Relative(dx,dy,dz)] : Input the relative 3D distance from the point entered in the previous step.

Make Face
Create a plane that has the closed polyline as its boundary.

Link Start and End Point
Automatically connects the end point and the start point. The right mouse click on the work screen
automatically connects the end point to the start point, closing the polyline.

Geometry set
Register the generated polyline on the geometry set. The user can specify the name of the geometry set.
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1 6 Overview
' Create a wire type rectangle on the work-plane.
Rectangle
»Create rectangle Rectangle el
o
Method
Input One Corner
Location 0,0
Method [ABS X ¥ ']
[ make Face
Geometry Set Geomehysat—]—v E]
[ QK ][Cance\][ADply]

Methodology

g : Diagonal End points

Creates a rectangle using one end point [(Absolute x,y)] and the other diagonal end point [(Absolute
x,y),(Relative x,y)].

J: : 2 End points and length

Creates a rectangle using one End point [(Absolute x,y)], a second end point [(Absolute X, y),(Relative x,y)]
and the length inputs in this order.

The user can directly click on the workspace of the work screen to specify points.
Make Face

Create a rectangular plane that has the rectangle as its boundary. In this case, it does not create a border
of rectangular wire.

Geometry set

Register the generated rectangle on the geometry set. The user can specify the name of the geometry set.
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1.7

Ellipse

»Create ellipse

Overview

Create a wire type ellipse on the work-plane.

Ellipse (23]
D
Input Center Location
Location 0,0
Method [ABS X ¥ v]
[ Make Face
Geometry Set | Geometry Set-1 - E]
OK ] [ Cancel ] [ Apply ]

Methodology

Creates an ellipse using the center point coordinates [Absolute (x,y)] and the major and minor axis radius.
The major axis input can be in the form of [Absolute (x,y)] or [Length, Angle]. When using the [Length,
Angle] form, input the length and angle relative to the previous point.

The user can directly click on the workspace of the work screen to specify points.

Make Face

Create an elliptical plane that has the ellipse as its boundary line. In this case, it does not create a border of
edge type wire.

Geometry set

Register the generated ellipse on the geometry set. The user can specify the name of the geometry set.
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B-Spline

»B-Sline - 2D
»»B-Spline - 3D

Overview

Create an edge type B-Spline on the work-plane.

B-Spline @ B-Spline \EI
D 3D 0 ]
Input Start Location Input Start Location
Location o,0 Location 0,0,0
Method IABS X ¥ - Method IABS XY, Z ~
[F]Make Face [F]Make Face
|| Define Two End Tangent Vectors || Define Two End Tangent Vectors

Geometry Set | Geometry Set-1 - EJ Geometry Set Geometry Set-1 - EJ

l@] l Back I I OK ] l Cancel ] [ Apply ] @ I Back ] l 0K J l Cancel ] [ Apply ]

2D
Input the coordinates of the start point and the end point to create a B-Spline. The start point input is in the
absolute coordinate(x,y) form. For the end point, the user can select one of the following 3 methods:

1. [Absolute(x,y)] : Input an absolute 2D coordinate value in the work-plane.

2. [Relative(dx,dy)] : Input the relative distance from the point entered in the previous step.

3. [Length/Angle] : Input a length and angle from the point entered in the previous step. The angle is the
rotation angle in the counterclockwise direction relative to the x-axis of the work-plane.

The points can be specified directly by clicking on the work-plane of the work screen. The right mouse click
stops further interpolation and creates the B-Spline.

3D
Input the coordinates of the start point and the end point to create a B-Spline. The start point input is in the
absolute coordinate(x,y,z) form. For the end point, the user can select one of the following 3 methods.

[Absolute(x,y,z)] : Input a 3D absolute coordinate value in the work-plane.
[Relative(dx,dy,dz)] : Input the relative 3D distance from the point entered in the previous step.

The user can click on the work-plane or a geometry shape and directly assign the next point, but because
the work-plane is two-dimensional, the y-axis values are not entered. The right mouse click stops further
interpolation and creates the B-Spline.

Make Face
Create a plane that has the closed B-Spline as its boundary.

Define Two End Tangent Vectors
Use the tangent vectors of the start and end points to modify the shape of the overall B-Spline after it has

been finished.

Geometry set
Register the created B-Spline on the geometry set. The user can specify the name of the geometry set.
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1 9 Overview
Profile Create a wire type profile that consists of lines and arcs on the work-plane.
»Create profile prefile =5
EN

Method

L)

Input Start Location

Ql Q]

Location 0,0

[ Make Face
Geometry Set Geometry Set-1 - E]

& [(Eaae ] (o] [ cancel ] [Ceay ]

Methodology

The user can directly click on the work-plane in the work screen or input the coordinate values. When
specifying the points using the mouse, the right mouse click stops further interpolation and creates the
profile.

'—I : Three point straight line profile
Creates a connected straight line using the start point coordinates [(Absolute x,y)] and continuously
inputting the next point’s coordinates [(Absolute x,y),(Relative dx,dy),(Length, Angle)].

O : Two point arc profile
Creates an arc that is adjoined to the previous line. Because the start point of the arc is automatically
assigned to the end point of the previously created line, only the end point coordinates of the arc [(Radius,
Angle)] are needed. It is not possible to draw an arc connected to a line and is it only possible during the
create profile process.

g : Three point arc profile

Creates an arc using the coordinates of three points. When using this function during the create profile
process, the end point of the previous line becomes the first point and only the coordinates for the other two
points [(Absolute x,y),(Relative dx,dy)] are needed. However if this function is used first in the profile, the
user must input all three points in order to create an arc.

Make Face

Create a plane that has the closed polyline as its boundary. In this case, it does not create an wire type
profile.

Geometry set

Register the created profile on the Geometry set. The user can specify the name of the geometry set.
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1.10

Polygon

»Create Polygon

Overview

Create a wire type polygon on the work-plane.

m?‘ =
Q] Q] @]

Input Mumber of Sides

Number 0,0

Method | Number of Sides

[T Make Face
Geometry Set  Geometry Set-1 - B
oK ] [ Cancel ] [ Apply ]

Methodology

: Inscribed regular polygon

Input the number of sides of the regular polygon. Input the center coordinates of the inscribed circle
[(Relative x,y)] and select one of the 3 input methods for the coordinate values of the radius and direction.
(Absolute coordinates x,y)

(Relative coordinates dx,dy)

(Length, Angle)

The vertex of the polygon will be located on the second input point.

: Circumscribed regular polygon

Input the number of sides of the regular polygon. Input the center coordinates of the inscribed circle
[(Relative x,y)] and select one of the 3 input methods for the coordinate values of the radius and direction.
(Absolute coordinates x,y)

(Relative coordinates dx,dy)

(Length, Angle)

A tangent point will be located on the second input point.

g : Edge length, Center point and angle between X axis

Input the number of sides of the regular polygon. Input the center point coordinates of the polygon
[Absolute (x,y)]. Input the angle between a vertex and the x axis to create a polygon.

Make Face

Create a plane that has the closed polyline as its boundary. In this case, it does not create a wire type
polygon.

Geometry set

Register the generated polygon on the geometry set. The user can specify the name of the geometry set.
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1.11

Helix

»Create Helix

Overview

Create a wire type helix on the work-plane.

Helix ==
L
Thread Direction

©) 2 Points Vector

0,0,0

0,01

Start XYZ 100, 0,0
Pitch 50
Turn 3

Taper Angle 15

Geometry Set Geometry Set-1 - E]

Direction
Determine the helix direction by selecting the reference axis direction or a two-point vector.

[Select direction] : Determine the direction vector that is to be used as the reference axis of the helix. The
user can select the datum axis, datum plane, plane or edge.

[2 points vector] : Determine the direction vector that is to be the reference axis of the helix by entering the
coordinates of its start and end points. The user can also directly click on the work screen to specify the
Start and End points.

Other inputs

Create a spiral by entering the Start XYZ, Pitch, Turn and Taper angle.

[Start XYZ] : Input the 3D absolute coordinates for the start point of the helix. The user can also directly
click on the work screen to specify the point.

[Pitch] : Defined as the height increase in the axis direction per one rotation period.

[turn] : The number of revolutions in the helix.

[Taper angle] : The angle between the reference axis and side slope of the helix.

Some errors can occur when creating a helix; so the input value and the angle between the reference axis
and side slope may not match exactly.

Geometry set

Register the generated helix on the geometry set. The user can specify the name of the geometry set.
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Tunnel

»Create Tunnel section

Overview

Chapter 3. Geometry

Create a wire type tunnel section on the work-plane.

Tunnel type

Tunnel Sectien
Tunnel
Tunnel Type |3 Center Cirde -
Section Type
@ Ful O LefeHalf @ RightHalf
Dimensions
Tnvert
Tangential @) Radius Angle
R1 65 m Al 60 [deg]
R2 &m A2 55 [ded]
A3 o|m a3 0] [deq)
R4 olm a4 0| [dea]
(] Asymmetric Section
AT 60 | [deq]
RZ 6lm Az 55 | [deg]
R¥ ofm AT 0 |[ded]
[ indude Rock Bolts
Humber of Rock Balts 1E
Length of Rock Bolts 4|m
Arangement
@ Tangential Pitch 2m
Rotation Angle 20| [deg]
Location
(] screen snap
Section Center 0,0
7] Make wire
Geometry Set | Geometry Set-1 -] [

There are 4 types of tunnels: [3 Center Circle], [3 Center Circle + Invert], [5 Center Circle] and [5 Center
Circle + Invert]. There are 3 types of sections: [Full], [Left Half], [Right Half].

Size

2

: 3 Center Circle
Create a tunnel using 3 arcs, all with different center points and diameters.

: 3 Center Circle + Invert
Create a tunnel using 3 different arcs and an invert.

: 5 Center Circle

Create a tunnel using 5 arcs, all with different center points and diameters.

: 5 Center Circle + Invert

Create a tunnel using different 5 arcs and an invert.

Section 1. Point and Curve | 51



User Manual Chapter 3. Geometry

Input the Radius (R1~R4) and Angle (A1~A4) of the tunnel section. If the section is not horizontally
symmetrical, check the axis symmetry section to create a non-symmetric tunnel shape. In this case, the
Inputs A1'~A3’, R2'~R3’ represent the shape on the left half section.

Invert

This function is only active when the tunnel type is [3 center circle + invert] or [5 center circle+invert]. The
invert can be drawn in an arc form when the bottom of the tunnel is not flat. The invert shape can be
created with one of the following 3 methods:

1. [Tangential] : Creates an invert shape based on the Radius (R) and Angle (A) input and the 3 center
circle (or 5 center circle) information.

2. [Radius] : Creates an invert shape based on the 3 center circle (or 5 center circle) information and the
appropriate Angle (A) calculated by the Radius (R) input.

3. [Angle] : Creates an invert shape based on the 3 center circle (or 5 center circle) information and the
appropriate Radius (R) calculated by the Angle (A) input.

Rock bolt

If the tunnel section contains rock bolts, check [Include Rock Bolts] to place the edges. Input the number of
rock bolts and their length. The user can align the bolts by using two methods: [Tangential Pitch] or
[Rotation Angle].

Location

Input the center point location of the created tunnel section.

The user can input the center point coordinates on the work-plane by either checking the [Screen Snap]
and using the mouse, or directly entering the coordinates.

Make wire

Create the tunnel section shape using a single wire. If the user does not check the option, it creates the
tunnel section shape using multiple edges.

Geometry set

Register the created tunnel section on the Geometry set. The user can specify the name of the Geometry
set.
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1 _ 1 3 Overview

Fillet Curve Applies fillet and chamfer to the intersection between two edges. This function is only applicable when the

& Chamfer edges exist on the work-plane.
»Fillet Curve Fillet & Chamfer Fillet & Chamfer ==
»»Chamfer it Curve | Chane| [ it urve | Cramer |
Bl e ] El select e ]
@ Select Edge ] @ Select Edge ]
Radius 1 Length 1[L1] —10
: - . . Length 2[L2] 0
frim Off el Entites (onty Lne [] Trim Off Original Entities (Only Line)

Geometry Set Geometry Set-1 - E] Geometry Set | Geometry Set-1 - G
(o[ cancel | (Caply | ok [cancl ) (emir )
Fillet
Methodology
First
L ot
Second

Select the two edges that need to be filleted and input the radius. The applied fillet curves become a single
wire type.

Trim Off Original Entities (Only Lines)

Remove the exterior edge protruding from the filleted area. If the selected edge is an arc or circle, it is not
removed.
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1.14

Make Wire

»Make wire

Chamfer

Methodology

First Length1

Second

Select the two edges that need to be trimmed and input the radius. The applied line trim becomes a single
wire type.

Trim off Original Entities (Only Line)

Remove the exterior edge protruding from the trimmed area.

Geometry set

Register the filleted or trimmed edge on the Geometry set. The user can specify the name of the Geometry
set.

Overview

Create a single wire from selected edges on the work-plane.

Make Wire (23]
B
12 Select Object(s) ]
Tolerance 0.0001 m
Geometry Set | Geometry Set-1 - E]
[ ok J[ cancel | [ apply ]

Methodology

Create a single wire from edges within the Tolerance.

[Tolerance] is the allowed error criterion that determines whether the edges are connected. For example
when the distance between the edges is 2.0e-006, although the value is not zero, it can be made into a
single wire by setting the error as 0.0001 (distance larger than the value between edges).

After the operation is performed, a single wire remains and the selected edges are deleted.
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Geometry set

Register the wire on the Geometry set. The user can specify the name of the Geometry set.

A wire is a concept of collective edges and has these edges as its sub-shape. Because the wire is a set of
edges, the user can use commands such as Extend to create shells, a set of faces created by individual
edges. For these reasons, it is not appropriate to use the create wire function when creating a face by
extruding multiple edges. The geometry shape hierarchy is as follows.

Point, exists in a position of 30 arbitrary e

Edge, cannecting 2 poinis /

| |
-U — g

Wire, from 4 connecizd edges Face, surrounded by 1 closed wire (4 edges)

l |

|

|

|

|

)—— o —
4

s

Shell, froim & connected faces Salid, from 1 closed shell (6 faces)
{Empiy inside) (Filled inside)

Face exists independently, - / Wire and Edge that make up the Face
highest rank object, so shape are sub ebjects, so cannot be a shape
L ]

.
4 shapes grouped as a Compound
g {lf grouped as a Compound, no longer a Shape)
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1.15

Extend Curve

»Extend Curve
»»2D Coinciding Ends

Overview

Extend the length of existing edges or trims edges to match the end points on the work-plane.

Extend Curve Extend Curve
Extend Curve | 2D Coinciding Ends - 2D Coindiding Ends
= Select Target Edge(s) | = Select Edge |
@ Select Tool Edge(s) ] @ Select Edge ]
[ OK ][ Cancel ][ Apply ] [ OK ][ Cancel ][ Apply ]
Extend Curve
Methodology
Extending
arget

Select the reference edge to which the target edge will extend.

The function does not work for edges that would not meet even if they were extended. The extend function
is unavailable for B-Spline type edges.

2D Coinciding Ends

Methodology

First

-3

Second

Select end points that need to be matched. After the operation, the selected edges are removed and only
the extended edges remain.

When one of the edges is long enough and only the short edge needs to be extended, the short edge is
extended to and the long edge is cut until the intersection point.
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1 . 1 6 Overview

Intersect Cut the intersecting edges at the intersection point.
»Intersect Uik L =5
3D
Geometry Set Geometry Set-1 - E]

B@m [ oc [ cancel | [Camoiy )

Methodology

Edge: 7 Edge:13

Select the edges to cut at the intersection.
After the operation, the selected edges are removed and only the cut edges remain.

Geometry set

Register the generated edges on the Geometry set. The user can specify the name of the Geometry set.
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1 . 1 7 Overview

Trim Curve Cut the intersecting edges the based on the intersection point. This function is only applicable when the
edges exist on the work-plane. After the operation, the selected edges are removed and only the cut edges
remain.

»Cut line Uil Eo v

pein]
@ Select Target Edge(s) ]
Methodology

Select the reference edge for the cut and then select the target edge. The user can select multiple
reference edges. The edges will remain unchanged after the operation.
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1 . 1 8 Overview

Break Curve Divide an edge in the 3D space.

»Break curve-Percentage

Break Curve
Percentage | Pgint | Edge | Face
1= SelectEdg=(s) J
Ratio(0~1) 0.5
[ oK ] [ Cancel ] [ Apply ]

Percentage

Methodology

Edge: 4 Edge: &

Ratio=0.3 ‘

Divide the edge using a ratio. Multiple edges can be selected and divided. The original length is viewed as
1 and the ratio is set at a value between 0 and 1.

Point

Methodology

Edge: 4 Edge: 8

L
Points ’

Divide the edge using points. If there is no geometry shape to divide, the user can specify the object on the
work-plane using the snap option or directly enter the coordinate values. The selected point is projected
onto the edge at the shortest distance and that point is the reference point for the division.
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Edge
Methodology
Breaking
‘o * 9!
lc] T/ o Oo® '}
O
Base

Divide edges using another edge. Select the reference edge and divide the target edge. The selected edge
is projected onto the edge at the shortest distance and that point is the reference point for the division.

Face
Methodology
Breaking
o 3 o 4
1 ! ‘ * o
Q
Baseo O ©

Divide the edge using a face. The selected face is projected onto the edge at the shortest distance and that
point is the reference point for the division.

60 | Section 1. Point and Curve



User Manual

Z

Chapter 3. Geometry

1.19

Merge Curve

>Merge curve

Overview

Select edges that exist on the work-plane and connect the end points using appropriate extend or trim
operations.

Merge Curve (=23a]
3D
=l Select Edge(s) J
Tolerance 00001 m

[ o ][ cancel ] [apply ]

Methodology

Edge:3 Edge: 1
9—? o—0 ' o——O
Tolerance

Create a single edge from edges within the error limit. The error is the allowed error criterion that
determines whether the edges are connected. For example when the distance between the edges is 2.0e-
006, although the value is not zero, it can be made into a single edge by setting the error as 0.0001
(distance larger that the value between edges).

After the operation, the selected edges are removed and only a single joined edge remains.

% Join line and wire

Join line and wire are both ways to join multiple edges into a single line. The middle points used to create
the edges are removed but for join line, but not for wire. So if the small points can be ignored, it is best to
use the join line function. If not, it is best to use the create wire function.

Point : 3 merge Point: 2
o—o—© Wp G——O

0—o—o0 W o0—o—o°
Point : 3 wire Point : 3
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Offset Curve

»QOffset curve

Overview

Create a new line by offsetting an existing edge by a certain distance. The offset is created only when the
edges exist on the work-plane.

Offset Curve
Offset Curve

1= Select Edae(s) ]

[ Make Face
Offset Distance 20

Geometry Set  Geometry Set-1 - E]

[ ox [ cancel | [Capoiy ]

Methodology

\ Distance

Select the edge and line to offset on the work-plane. Circles or arcs can also be selected. Because the
offset is always in the normal direction of the target edge, there is no need to set the direction. The user
only needs to input the distance to automatically offset. Checking the [Make Face] option creates a plane

that contains the offset edges.

Geometry set

Register the generated edges on the Geometry set. The user can specify the name of the Geometry set.
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Shortest Path
Line

»Shortest path line

»»Surface intersection
curve

Overview

Chapter 3. Geometry

Create a shortest distance line between two shapes or an intersection curve between two intersecting

shapes.
Shortest Path Line Shortest Path Line
Shortest Path Line | Surface Intersection Curve Surface Intersection Curve
[_H Select Second Shape ] [_H Select Second Shape ]
Geometry Set Geometry Set-1 - E] Geometry Set Geometry Set-1 - E]
[ ok J[ cancel | [ Apply ] [ ok J[ concel | [ appy |

Shortest path line

Methodology

First Shape

U ..._..._.q \.“

Secand Shape

Create the shortest possible line between two shapes by selecting them in order.

Surface Intersection Curve

Methodology

First Shape
|

Second Shape

Selecting two shapes create an edge type line at the intersection. If the intersection is a single edge, a
single edge is created but if there are more intersections, a compound shape consisting of edges is created.

Geometry set

Register the generated edges on the Geometry set. The user can specify the name of the Geometry set.
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Section 2

2.1

Cylinder

»Create cylinder

Surface and Solid

Overview

Create a shell or solid type cylinder.

Cylinder
3D
Origin Pt. [OP] 0,0,0
Radius [R] 50
Height [H] 100
Angle [A] 380
Make Solid @ GCS DIwes
Geometry Set Geometry Set-1 - E]
ok ][ cancel | (Capely ]

Methodology

)

——

Create a cylinder from the Origin Point(OP), Radius(R), Height(H) and Angle(A) input.

[Origin Point (OP)]

The Origin point consists of the Center point coordinates of the bottom face of the cylinder. The user can
directly specify the center point of the work-plane or geometry shape by selecting the points with the mouse.
Because the workspace is 2-dimensional, the y axis value is not entered.

[Angle (A)]
The angle is the rotation angle of the circle between the top and bottom face of the cylinder. If the user
enters 360, it creates a generic cylinder with circular top and bottom faces.
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Make Solid

Check this option to create a solid type cylinder with a volume. Un-checking the option will create a shell
type cylinder.

+GCS
For GCS (Global Enter the center coordinates with reference to the Global coordinate system. In this case, the center
coordinate system) and . . .
WCS (Work-plane coordinates are input in 3D space.
coordinate system),
please refer to General «WCS

information-Manage

: Enter the center coordinates with reference to the Work-plane coordinate system. In this case, the center
modeling toolset.

coordinates are input in 2D space.
Geometry set

Register the created cylinder on the Geometry set. The user can specify the name of the Geometry set.

2 2 Overview

Cone Create a shell or solid type cone.
»Create cone Cone
k)
Origin Pt. [OF] 0,0, 0
Top Radius [TR] 25
Bot Radius [BR] 50
Height [H] 100
Angle [A] 360
Mzke Solid @ Gcs ©wes
Geometry Set  Geometry Set-1 - E]
[ ox [ cancel |[apoly |
Methodology

4

A

*BR+

Create a cone from the Origin point (OP), Top Radius (TR), Bottom Radius (BR), Height (H) and Angle (A)
input.

1

—

[Origin Point (OP))]
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For GCS (Global
coordinate system) and
WCS (Work-plane
coordinate system),
please refer to General
information-Manage
modeling toolset.

The center point consists of the Center point coordinates at the bottom face of the cone. The user can
directly specify the center point of the work-plane or geometry shape by selecting with the mouse. Because
the workspace is 2-dimensional, the y-axis value is not entered.

[Angle (A)]
The angle is the rotation angle of the circle between the top and bottom face of the cone. If the user enters
360, it creates a generic cone with circular top and bottom faces.

Make Solid

Check this option to create a solid type cone with a volume. Un-checking the option will create a shell type
cone.

+GCS
Enter the center coordinates with reference to the Global coordinate system. In this case, the center
coordinates are input in 3D space.

+ WCS
Enter the center coordinates with reference to the Work-plane coordinate system. In this case, the center
coordinates are input in 2D space.

Geometry set
Register the created cone on the Geometry set. The user can specify the name of the Geometry set.
Tip

o When creating a solid or 2D mesh on a cone, the user can observe mesh deformation at the vertex.
This phenomenon happens near the pole, which is created near the revolution axis of the rotated
body.

o Mesh deformation can also happen during the general modeling process when a vertex is created on
a curved face. This phenomenon may negatively effect on the analysis results. This problem cannot
be solved on the geometry shape and it is best to use move node or merge node functions after
creating the mesh for any modifications.
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2.3

Box

»Create box

For GCS (Global
coordinate system) and
WCS (Work-plane
coordinate system),
please refer to General
information-Manage
modeling toolset.

Overview

Create a shell or solid type box.

.
30
Origin Pt. [OF] 0,0,0
Width X [Wx] 100
Width ¥ W] 100
Height [H] 100
Make Solid @Gcs  Dwcs
Geometry Set Geometry Set-1 - E]
[ ok cancel ] apaly ]

Methodology.

Create a box from the Origin Point(OP), Width X(WX), Width Y(WY) and Height(H).

The Origin Point(OP) consists of the corner point coordinates of the bottom face of the box.

The user can directly specify the center point of the work-plane or geometry shape by selecting the points
with the mouse. Because the workspace is 2-dimensional, the y-axis value is not entered.

Make Solid

Check this option to create a solid type box with a volume. Un-checking the option will create a shell type
box.

+ GCS

Enter the center coordinates with reference to the Global coordinate system. In this case, the center
coordinates are input in 3D space.

+WCS

Enter the center coordinates with reference to the Work-plane coordinate system. In this case, the center
coordinates are input in 2D space.

Geometry set

Register the created box on the Geometry set. The user can specify the name of the Geometry set.
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Wedge

»Create wedge

For GCS (Global
coordinate system) and
WCS (Work-plane
coordinate system),
please refer to General
information-Manage
modeling toolset.

Overview

Create a shell or solid type, wedge-shaped atypical hexahedral.

Wedge ==l
o
Origin Pt. [OF] 0,0,0
o 200
oY 100
0z 200
Xmin b
¥max 380
Zmin 0
Zmax 200
7| Make Solid @ 6cs wes
GeometrySet GeametySetl v [
BEE (oo o) i)

Methodology
Create a wedge shape from the Origin Point (OP), Length (DX, DY, DZ) and Shape width (Xmin, Xmax,
Zmin, Zmax).

The Origin Point (OP) is the corner point coordinates of the bottom face of the hexahedral. The user can
directly specify the center point of the work-plane or geometry shape with the mouse. Because the
workspace is 2-dimensional, the y-axis value is not entered.

DX, DY, DZ represent the bottom face x direction length, height and bottom face width of the hexahedral
respectively.

X min, X max is the relative distance of the Start and End point coordinates of the top face in the x-axis.

Z min, Z max is the relative distance of the Start and End point coordinates of the top face in the z-axis.

Tip

The hexahedral is created as follows. If the Corner coordinates are (X,Y,Z), The bottom face is the
rectangle that starts at (X,Y,Z) and ends at (DZ,DY,DX). The top face is the rectangle that starts at (X+X
min,Y,Z+Z min) and ends at (X+X max,Y,Z+Z max). The hexahedral is set based on the two rectangles.

Make Solid
Check this option to create a solid type hexahedral with a volume. Un-checking the option will create a shell
type hexahedral.

+GCS

Enter the center coordinates with reference to the Global coordinate system. In this case, the center
coordinates are input in 3D space.

+WCS

Enter the center coordinates with reference to the Work-plane coordinate system. In this case, the center
coordinates are input in 2D space.

Geometry set
Register the created hexahedral on the Geometry set. The user can specify the name of the Geometry set.
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2 5 Overview

Sphere Create a shell or solid type sphere.
»Create sphere Sphere
30
Origin Pt. [OP] 0,0,0
Radius [R] 100
Angle 1[A1] 360
Angle 2 [AZ] a0
Angle 3 [A3] -90
Make Solid @ GCs @ wes
Geometry Set Geometry Set-1 - E]
[ ok [ cancel ] [Capoly ]
Methodology

Create a sphere from the Origin point (OP) and Angles (A1, A2, A3).
Origin point (OP)
The center point coordinates of the sphere. The user can directly specify the center point of the work-plane
or geometry shape by selecting the points with the mouse. Because the workspace is 2-dimensional, the y-
axis value is not entered.
Angle (A1, A2, A3)
The angle input to create a sphere. The values represent:
A1: Rotation angle of the sphere's vertical plane

A2: Start angle of the sphere's vertical plane (0<A2<90)
A3: End angle of the sphere's vertical plane (-90<A3<0)

Section 2. Surface and Solid | 69



7

User Manual Chapter 3. Geometry
Make Solid
Check this option to create a solid type sphere with a volume. Un-checking the option will create a shell
type sphere.
+ GCS

For GCS (Global Enter the center coordinates with reference to the Global coordinate system. In this case, the center

coordinate system) and
WCS (Work-plane
coordinate system),
please refer to General
information-Manage
modeling toolset.

coordinates are input in 3D space.

« WCS
Enter the center coordinates with reference to the Work-plane coordinate system. In this case, the center
coordinates are input in 2D space.

Geometry set
Register the created sphere on the Geometry set. The user can specify the name of the Geometry set.
Tip

¢ When creating a solid or 2D mesh on a sphere, the user can observe mesh deformation at the
vertex. This phenomenon happens near the pole, which is created near the revolution axis of the
rotated body.

¢ Mesh deformation can also happen during the general modeling process when a vertex is created on
a curved face. This phenomenon may have a negative effect on the analysis results. This problem
cannot be solved on the geometry shape and it is best to use move node or merge node functions
after creating the mesh for any modifications.
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Torus

»Create torus

Overview

Chapter 3. Geometry

Create a donut shaped rotated body. Using a closed section creates a shell or solid type torus. Using an
open section creates a rotated body with a blocked center. The sectional shape is a circle or an arc.

Torus

El

(X5

Crigin Pt. [OP]
Quter Radius [OR]
Inner Radius [IR]

Angle [A]

Make Solid @ GCS @ wes

0,0,0
100
25

380

Geometry Set  Geometry Set-1

™

[ ok ][ cancel |[_apoly |

Methodology

OR

A Sl ==

.IRT

Create a torus from the Origin Point (OP), Outer Radius (OR), Inner Radius (IR), Height (H) and Angle (A)

input.

[Origin point (OP)]

The center point coordinates of the torus. The user can directly specify the center point of the work-plane or
geometry shape by clicking. Because the workspace is 2-dimensional, the y axis value is not entered.

[Outer radius (OR) and Inner radius (IR)]

The outer circumference radius and inner circumference radius respectively. 0<IR<OR needs to be

satisfied.

[Angle (A)]

The angle is the start angle of the sectional shape (circle or arc) of the rotated body.

Make Solid

Check this option to create a solid type torus with a volume. Un-checking the option will create a shell type

torus.
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GCS (Global coordinate
system) and WCS (Work-
plane coordinate system),
please refer to General
information-Manage
modeling toolset.

2.7

Make Face

»Make Face

+GCS

Enter the center coordinates with reference to the Global coordinate system. In this case, the center
coordinates are input in 3D space.

+ WCS

Enter the center coordinates with reference to the Work-plane coordinate system. In this case, the center
coordinates are input in 2D space.

Geometry set

Register the created torus on the Geometry set. The user can specify the name of the Geometry set.

Overview

Create a plane from multiple closed edges. The edges are the outline of the plane.

Make Face (mE3a)
Fece | coons Face | Grid Face | Pont |
1= Select Edge(s) ]
Tolerance 0.0001 m
Geometry Set  Geometry Set-1 - B

[ oc [ cancel ] [apoly ]

Face

All curvesin Opening Area
the same plane

! u
O " RO

[ ]
Closed Area

Create a face by selecting the edges that form its outline. There is no limit to the numbers of edges the user
can select, but there should be no overlapping outlines in order to create a normal plane.

[Tolerance]

The criterion that determines whether an edge is connected. For example when the distance between the
edges is 2.0e-006, although the value is not zero, it is determined to be connected with a tolerance of
0.0001 (distance larger that the value between edges).

Tip
If there is an outline inside an area formed by another outline, it is still possible to create a plane that

considers both the exterior and interior outlines. However, if the exterior and interior outlines are not on
the same plane, the interior face is projected onto the exterior face.

72 | Section 2. Surface and Solid



User Manual Chapter 3. Geometry

Coons face

Create a 3D curved face using 2 or 4 outline edges.
When using 4 edges, the selected outline needs form a closed area to generate a normal curved face.

When using 2 edges, the curved face is created by the two outlines and the closest distance between them.
When creating a Coons face using 2 edges, the face is formed by connecting the selected edges in a
straight line. Because the face is created by connecting the Start points and End points of the two edges, it
creates a twisted face if the edge directions do not match. In this case, use the reverse direction option to
connect the Start and End points of each edge to create a normal face.

Tip

A Coons face is a curved face that has small errors and a fast production rate. However, using more than
4 outlines to create the face is inconvenient. When using 4 edges to create a Coons face, use the join line
function to reduce the number of outlines to at most 4.

The face is not created if the shape is not shaded in the preview window after the edges have been
selected. A face that cannot be shaded is one that has a problem in its configuration and has an effect on
future modeling processes. In this case, it is recommended that the edges be modified or recreated or
rejoined before creating the Coons face again. If there is no appropriate solution, it is safe to remodel the
abnormal face using the shape modification function in the modification toolset.
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Grid Face

*
LY (N -@
LX (M =8)

Origin -

Set an imaginary grid on the XY plane of the GCS and input the height information for each grid point to
create a compound shape-curved face.

M(X direction number), N(Y direction number) represent the number of grid lines in each axis direction.
Origin X and Origin Y are the X, Y coordinates of the grid start point. LX and LY are the length in the X and
Y direction of the plane.

The height information can be directly entered into a table dialog box or input from a .txt file.

Point

Create a curved face in the space that contains all selected points.

The points can be selected on the screen or their coordinates directly entered into a table dialog box.

When using a table to input the coordinates, the [Make Points] becomes active. Check this option to create
the input point and un-check this option to create the face only. Check [Make Points As Compound] to
create points that are grouped as a compound shape.

Geometry set

Register the created face on the Geometry set. The user can specify the name of the Geometry set.
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Fillet and chamfer

> Fillet and Chamfer (Fillet
curve)

»» Fillet and Chamfer
(Chamfer)

Overview

Create a fillet or chamfer shell on a shell or solid type edge.

Chapter 3. Geometry

Fillet & Chamfer (23] Fillet & Chamfer (=23
Fillet Curve | chamfer Fillet Curve | Chamfer
bzl selectTargetObjectt) | 1= Select Edge ) |
Radius 1[R1] 10 Length 1[L1] 10
Fracus 23 Brersin 1.2
(o[ cancel | [Capoly ] (o[ cancel ] [Capoly ]
Fillet Curve
Methodology

Select the edge to fillet. Only a sub edge of the solid or shell can be selected.

Input the fillet radius (R1) at the Start point and the fillet radius (R2) at the End point of the edge to be filled.

The edge direction is not shown, but the user can check the preview button (

Chamfer

Methodology

) to preview the shape.

Select the edge to chamfer. Only a sub edge of the solid or shell can be selected.
Input the length (L1) at the Start point and the length (L2) at the End point of the edge to be chamfered.

The edge direction is not shown, but the user can check the preview button (

) to preview the shape.
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Offset

»Whole shape

»»>Partial face

Chapter 3. Geometry

Overview

Create a shell by offsetting the whole or parts of a solid or shell.

Offset Offeet
Whole Shape | partial Face - Partial Face
(=1 Select Object(s) ] (=] Select Object(s) ]
Offset Dist. [OD] 10 Offset Dist. [OD] 10
Round Extended Bound Round Extended Bound
Delete Original Offset Each Face Independently

Geometry Set Geometry Set-1 - E] Geometry Set  Geometry Set-1 - E]

[ oK. ][ Cancel ] [ Apply ] [ OK. ] [ Cancel ] [ Apply ]

Whole shape

Methodology

On Rounded

‘ Off Rounded

Offset all the shapes (Solid, Shell, Face) of the selected object by the same distance (Offset Distance (OD)).

Check the [Round Extended Bound] to connect any disconnected offset faces of the object using curved
faces. The offset distance (OD) is the radius used for the fillet.

Check the [Delete original] to remove all target objects used in the offset process, leaving only the final
shape.

Partial Face

Methodology

On Each Face

DE)+_ ‘ i
. Off Each Face
Offset parts of the selected object.

Check the [Offset Each Face independently] to offset each face separately. Un-checking this option and
selecting multiple connected faces creates a shell type offset face.
Tip

When offsetting only some shells of a compound shape from the select face tab, the faces diverge when
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offset.

Entering a positive offset distance, the offset is performed in the normal direction to the face. So when
offsetting individual faces separately, it is good to use the preview function for each face to check whether
it has been offset properly. If the shell has been created by joining or connecting faces, the program
adjusts the different normal directions into one direction to ease the operation.

2 _ 1 O Overview

Imprint Create a curve or point on a specified face based on the projected shape.
»Imprint — Point g e
. Point | curve | Imprint Auto | Point_| Curve
»lmprlnt - Curve 1=3] Select Target Object(s) | 1=3] Select Target Object(s) ]
@ Select Tool Object(s) J 1= Select Tool Object(s) ]
Direction Direction
o [l seketod orerion © mprnt
(@) 2 Points Vector ¥ z - i ~ T
500 () 2 Points Vector X ¥ z m'm‘
0,0,0
7 1,11 i [E Select Target Object(s) ]
() Direction of Shortest Path Line
et oy e ) Direction of Shortest Path Line 1= Select Tool Object(s) ]
[k | [ concel | [Capply ] (Coc ] [Ccancel ] [Capely ] [[oc ][ cancel ] [Capoly ]

Imprint Point

Methodology

Tool On Connact two points

] IT'TR_

-

Select the imprint face and point. The imprint direction can be set using the following 2 methods.

[Select Direction] : Determine the direction vector for imprint. The user can select the datum axis, datum
plane, face or edge.

[2 point vector] : Determine the direction vector that is to be the reference axis of the imprint by entering the

coordinates of its Start and End points. The user can also directly click on the work screen to specify the
Start and End points.

Check the [Connect two points by Line] option to draw a line connecting the origin point and the projected
point.

Imprint Curve

Methodology
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g
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s
2

Select the imprint face and point. The imprint direction can be set using the following 3 methods:

1. [Select Direction] : Determine the direction vector for imprint. The user can select the datum axis, datum
plane, face or edge.

2. [2 point vector] : Determine the direction vector that is to be the reference axis of the imprint by entering
the coordinates of its Start and End points. The user can also directly click on the work screen to specify
the Start and End points.

3. [Direction of the Shortest Path Line] : Project in the shortest distance direction between the tool shape
and the target shape.

Imprint Auto

Methodology

Select the imprint faces, lines and points to automatically perform imprint.

If the line passes through multiple solids, using the automatic imprint function divides the line for every solid
and the intersections are automatically imprinted.

Geometry set

Register the created lines or points on the Geometry set. The user can specify the name of the Geometry
set.
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2.11

Auto Connect

»Automatically creates
shared face

Overview

Automatically creates a shared face between objects.

Auto Connect @
Share Face
Method ‘Impwht v'
[E Boolean |

[ ok J[ cancel | [_apply |

Methodology

Select objects to automatically correct a shared face between them. This function facilitates the crossover
operation between solids and one of the following operations is automatically performed.

v Imprint : In case of solid and solid in contact
v" Boolean : Solid within a solid(embed( or partially included - Intersection set
Tip

For the set intersection function, the solid shape changes with the selection order. However, in the case of
automatic connection, the program determines and creates the shared face so that the selection order
does not change the shape. Hence, it is useful to use the Geometry > Boolean > Solid > Cut function if the
user wants to include sections that are not in contact.
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Merge Face-Edge

>Merge face-edge

Overview

Merge the outline of a selected face into one edge while keeping the face.

Merge Face-Edges =
En
() Single Shape @) Multi Shapes {Auto)
1= Select shape(s) ]
Select Edge(s)
Angle Criterion 0.001 [deg]

[ ok J[ cancel ] [Capoly |

Methodology

Perform the merge face-edge operation on a single or multiple shapes. For a single shape, the merge
operation is only available for a single face; for multiple shapes, the operation is automatically available for
all edges included in the selection criteria.

The merge operation is performed only when the angle between the selected edges are within the criteria.
The merging edges need to be connected to other edges for the operation.

Tip

The merge face-edge operation does not work on edges existing on a node (an edge of length 0). These
edges are not common but can happen during the modeling process. In this case, the join edge function is
impossible and needs to be modified using Create mesh and manual operations such as Move node.

If the merging edge is composed of 2 short edges on one side and one long edge on the other side in the
suturing process, the long edge is divided to fit in with the 2 short edges, such that all the shared edges
are in the same phase for the fuse operation. Hence, when performing the merge face-edge operation
after the fuse process, the shell edge can be formed too short by mistake is the adjacent edge is short.

To prevent this problem, it is possible to perform the fuse process before the merge face-edge operation.
For large shell models, the merge face-edge operation may be slow and hence it is efficient to perform
partial fuse and merge face-edge operations at the same time.

The Start point of the object is shown as a red circle and the End point a blue circle.
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Bedding Plane

> Bedding plane

Overview

A Wizard that can be used to create multiple planes on the 3D space.

Bedding Plane Wizard ===

Bedding Plane

Bedding Plane Name Borehole

Boreholes Information
Boreholes Location

Name BB-5 Location -97.61,0,65.18

[ Define Bedding Plane. .. ]

Depth 2
Plane Name (m)
jfl Bedding Plane-1 ﬂ

Bedding Plane-2 0.2350
Bedding Plane-3 10.7800
Bedding Plane-4 -3.4500

o |8 | fro

[

«[+[\881 Aee2 683 fBB2 \BBS/

[ add ][ Modfy ][ Delete | [ mport ]

Distance (m)

X-Axis a -Axis )
Geometry Set Geometry Set-1 - m
o) [ ol [peiy

Methodology

Define the plane name and specify the name and position of the irradiation hole. Each irradiation hole can
be added by clicking the Add button, and the depth for each plane is directly input. The depth is input with
reference to the GCS and is cumulated under the ground surface. For example, inputs of -10m ground
surface, 30m soil plane and 60m weathered rock indicate that the soil layer is located 40m below the
ground surface and the weathered rock layer 70m below the ground surface.

The position and number of irradiation holes need to be larger than 1 and 3 respectively to create a
bedding plane and hence, 3 or more columnar sections need to be input when creating a surface using
multiple columnar sections.

The separation distance creates bedding planes by separating the columnar sections by a certain distance.

Import
The information of bedding planes can be defined with an Excel file in the ‘Bedding Plane Wizard'. The

information of several boreholes can be imported at one time. The bedding planes will be created by
correction of borehole depth based on the ‘Plane Name’.
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1 | [m]
2 Borehole Name BE-1 BEB-2 BB-3 BE-4 BEB-5
5 Location|  10,-5,-10 30,35,55 -20,-35,27.5  -50,57.23,10.87 -097.61,0,65.18
4
5 | No | Plane Name | Depth |
53 1 Bedding Plane-1 -3.5 5.235 2.35 7.2 10.24
T 2 Bedding Plane-2 -5.25 2.983 7.63 -10.3 0.235
2 3 Bedding Plane-3 -10.37 823 255 125 10.78
9 4 Bedding Plane-4 375 0 -8.52 7.5 -3.45
10

Geometry set

The created bedding planes and columnar sections are registered on the Geometry set, under the model
works tree, as a face and line shape respectively. The user can specify the name of the Geometry set.
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Secton3  Boolean

3 1 Overview

Solid Perform boolean operations on selected shapes.

»Boolean Soclean =
Fuse |cut Common | Embed
1=3) Select Target Object(s) J
[CIMerge Faces
[¥] Delete Tool

[ ok J[ cancel | [ apoly ]

Fuse

Methodology
On Merge Faces

Merge shapes using the [Fuse] function. It is mostly applied to solids and solids and the outer boundary
lines of each shape remains. However, if the [Merge faces] option is on, the objects are defined as a single
face and the outlines are automatically removed.

Tip
For general cases, the [Fuse] function is applied to solids.

o Fuse of line(edge, wire) and line(edge, wire) : All lines are cut at the intersection points and form
a single wire. If the lines are not connected, the operation forms a compound shape.

o  Fuse of face(face, shell) and face(face, shell) : Does the same function as Geometry > Boolean
> Surface > Sew

Cut

Methodology

Tools
Ny
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Remove the overlap between the target shape and tool shapes using a [Cut] function. It is mostly applied to
solids and solids.

Tip
For general cases, the [Boolean > Cut] function is applied to solids.

¢  Cut of master line (edge, wire) and tool shape (face, shell) : Divide the edge at its intersection
with the shape, creating wires.

e Cut of master shape (face, shell) and tool shape (face, shell) : The overlapping shape is
removed from the master shape.

e Cut of master shape (edge, wire) and tool shape (solid) : The intersection with the solid is
removed from the shape.

Common

Methodology

Tools
o

i |l

Target

Remove everything but the overlap between the target shape and tool shapes from the [Common] function.
It is mostly applied to solids and solids. If the [Common] is applied to two faces, it may create an
inappropriate shape.

Tip

For general cases, the [Boolean > Common] function is applied to solids.

¢ Common of line (edge, wire) and shape (face, shell) : Divide the edge at its intersection with the
shape, creating wires.
¢ Common of shape (face, shell) and shape (face, shell) : Only the overlap between the shapes
remain as a shell.
¢ Common of shape (edge, wire) and shape (solid) : The overlap between the shape and solid
remain as a shell.
For all cases, the results are the same
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Embed

Methodology

e

Embed the target shape on the tool shape. It is often used when modeling a solid element that has another
solid element with a different material embedded in it. The [Common] function is done between the target
shape and the tool shape and the results are embedded into the target shape.

Delete Tool

Remove the tool shape after each operation.

1. Using this function on Points or Compounds can create an incorrect shape and it is not recommended.

2. [Fuse], [Cut] and [Common] functions are greatly affected by shape error. The shape error determines
whether a shape is intersecting an adjacent shape and, as the compound modeling process continues,
the errors that may cumulate and cause problems. If the [Fuse], [Cut] and [Common] set operations do
not function properly, use the Boolean > Surface > Sew function to correct for errors and then re-
perform the operation.

3 2 Overview

Surface Select independent faces to create a single shell.
»Boolean - Fuse Boolean ==
»»Boolean — Sew Fuse | Sew
Boolean = [_E e j
Fuse | Sew Tolerance 0.001
[E‘ Select Surface(s) J [ Non-Manifold [ Merge Faces
Merge Faces Delete Original [C1make solid
[ ok J[ cancel | [ appy ] [ ok |[ cancel | [ Apply |
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Fuse

Methodology

Merge the faces (shell, face) that overlap, pass through or have no fuse operation into a single shell using
the [Fuse]. Check the [Merge faces] option to merge outlines to create a face when possible. The outlines
are deleted afterwards.

Tip

It is possible to create a shell using the Fuse function for adjoined faces, but this method may take too
long and using many Fuse commands makes the shape unstable. It is recommended to use the Sew
function for modeling. However, for cases where two shapes are not adjacent and do not overlap nor pass
through each other, the Sew operation is not possible. In such case the shell needs to be created using
the Fuse function.

Fuse is a simple union set operation that cannot be used when two faces are apart. When two faces pass
through each other, the faces are divided with reference to the intersection line and each face becomes a
sub-shape of the shell. Hence, if two faces pass through slightly, a very long and thin face maybe included
in the shell after the Fuse operation. It is best to use the delete sub-shape menu and delete faces from the
shell that are below a certain size.

Sew

Methodology

Face:9 Non-manifold Shell: 1

NS

Manifold

Combine independent faces (shell, face) into one shell. This function is used when the faces (shell, face)
meet at the boundary edge with no overlap.

[Tolerance]
The allowable limit used in the Sew operation. If the gap between the face outlines is less than the

tolerance, it creates a single shell without a free edge.

Checking the [Non-Manifold] option sews non-manifold faces that have three or more faces meeting at a
single edge. Uncheck the option to not fuse Non-manifold faces.

Checking the [Make Solid] option automatically changes a perfectly closed shell into a solid.
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Press the preview button [l@l] to see the results of the Sew operation on the selected shape (shell, face).
The areas displayed in dark red lines are the B-Spline sections that have not undergone the sew operation
because they are not within the allowable limit. In this case, gradually increasing the limit and previewing
the results repeatedly can prevent B-Splines from being displayed. Pressing the confirm or apply button
with the B-Spline included creates a shell with a B-Spline included.

Be aware that a very large tolerance can create an abnormal shape.

<When fuse does not occur even with tolerance adjustment>

o  Check to see if the face overlaps at that position.

o If aface is not sewed, sew the other faces first and then reconstruct the edges of the un-sewed face
for another sew operation.

o ltis possible to perform the sew operation without removing a local B-Spline. In this case, a seed is
assigned to the B-Spline to create a mesh and the fuse node operation is performed in the
subsequent mesh creating process.

o Modify the faces such that adjacent faces meet at the edges with the same length using Geometry
> Surface&Solid > Merge Face-Edge. If a mesh is created with the same mesh size without fuse,
the positions of the nodes are very similar. This process combines all the shared nodes of the
created mesh into one using the merge node function.

Some faces are not shaded after the sew operation. This happens when there are problems in a face's
configuration that create erroneous relationships with adjacent faces in the sew process, resulting in an
incorrect shell. These errors can be corrected by modifying the incorrect face and then performing the sew
operation. If there are problems after the suturing, the incorrect face can be removed from the shell by
using the sub-shape remove function.
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Solid

»Solid — Divide into faces
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Divide

Overview

Divide a solid into faces.

Methodology

Divide Solid ==
By Surface

1= Select Target Soid(s) ]

Dividing Tools

() 3Paints Plane
1,0,0
0,1,0
0,0,1

() Dividing Plane

@x Y
ofm
[Coivide Touching Faces | [(llselect Object(s)

Delete Original
Delete Tool

Geometry Set | Geometry Set-1 - [E

Target Solid

Tool Surface

Select the target solid and divide it using the tool faces.
The division tool face can be set in 3 ways.

-

Chapter 3. Geometry

[Select tool surface] : Select the target surfaces directly for division. If the tool shape consists of multiple
faces, it is recommended to group the faces into a single shell to obtain accurate results.
[3 points vector] : Divide the solid using an infinite face defined by specifying three points. The user can

also click directly on the work screen to input the coordinates of the three points.

[Dividing plane] : Divides the solid using an infinite face created with reference to the Global Coordinate

System (GCS).

Divide Touching Faces

When multiple solids are adjacent with faces in contact, diving parts of the solid can also divide the
adjacent solid and their contact face. This allows the sharing of face nodes when creating a solid.

Delete Original, Delete Tool

Check this option to delete the original target shape and tool shape after the division operation.
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Geometry set

Register the created solid on the Geometry set. The user can specify the name of the Geometry set.

4 2 Overview

Surface Divide multiple faces using arbitrary lines or faces.
»Surface - By curve

Divide Surface == Divide Surface ==
>» -
Surface - By surface 8y Curve By Gurve | By Surface
1= Select Target Surface(s). ] 1= Select Target Surface(s) ]
[ Select Tool Edos(s) ] Dividing Tools
Projection Direction ) Select Tool Surface(s)

) 3Points Plane
4,0,0

0,140

0,0,1

() Point an Curve (Ratic) 0.5

[] Divide Touching Faces fselect Object(s)|

() Direction of Shortest Path Line [¥] Delete Original

[¥/] separate Divided Faces [¥] Delete Tool
GeometrySet Geomebyseti =[] Geometry Set Geometry Set-1 - [
By Curves
Methodology
Target Surface
o
‘.\I v ’
Tool Curve

Select the target surface (shell, face) and the tool curves for division. If the tool shape consists of multiple
edges, it is recommended to merge the edges into a single edge instead of selecting multiple edges.

If the tool curves do not exist in the same plane as the target surface, the tool edge is projected onto the
target surface and then divided. In this case, the projection direction needs to be specified. The direction
can be set in the following 4 ways:

1. [Projection Direction] : Determine the projection direction vector of the tool edge. The user can select the
datum axis, datum plane, plane or edge.

2. [2 point vector] : Determine the direction vector by entering the coordinates of its Start and End points.
The user can also directly click on the work screen to specify the Start and End points.

3. [Point on Curve] : Project an arbitrary point on the tool edge in the shortest distance direction to the
target surface. The arbitrary point can be specified by a ratio of 0 to 1 from the Start point to the End point
of the tool edge.

4. [Direction of Shortest Path Line] : Project in the shortest distance direction from the tool edge to the
target shape.
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Separate divided faces

Check this option to separate the shell into face units.

By Surface

Methodology
Target Surface
TOCIl Sur‘face

Select the target surface (shell, face) and the tool faces for division. The tool faces can be directly selected
or an infinite tool face can be created by defining the coordinates of three points.

Divide Touching faces

When multiple solids are adjacent with faces in contact, diving parts of the solid can also divide the
adjacent solid and their contact face. This allows the sharing of face nodes when creating a solid.

Delete Original, Delete Tool
Check this option to delete the original target shape and tool shape after the division operation.

Geometry set
Register the created face on the Geometry set. The user can specify the name of the Geometry set.

Tip

When working with an imported geometry data file, the shape may not divide well. The methods for

dividing a face with a line are as follows:

o When the tool line cuts across the target shape completely, it has a similar effect as the imprint
operation.

o Create a temporary solid by extruding the target surface using an arbitrary value and create a
temporary face by extruding the tool curve. Dividing the created solid by using the created face
leaves only the desired face. Using the sub-shape extend command deletes the temporary solid and
the face.
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Section5  Protrude

5 1 Overview

Extrude Create a solid, face and line by extruding a geometry shape (face, line, point) in a straight direction. It is

possible to create a solid using a face, a face using a line, and a line using a point.

For special cases, the solid option can be set to create a solid using a closed wire or edge.

» Extrude -
= Select Target Objeci(s) ]

Direction

@ Select Direction

() 2Points Vector X ¥ z
0,0,0
L1

() Normal of Profilefs)

[FReverse Direction

Method

@ Length ©

) untl Select Tool Surface(s)

Imprint

Make Solid
[C] Extend Geometry
@ Fuse Cut

Geometry Set Geometry Set-1 - E

Off
Extend
]
A on
irection

o Extend
-

-

Methodology

Input the geometry shape (face, line, point) for the Extrude operation and enter the extend direction and
length. The extend direction can be set using the following 3 methods:

1. [Select Direction] : Determine the extend direction vector of the selected section. The user can select the
datum axis, datum plane, plane or edge.

2. [2 point vector] : Determine the extend direction vector by entering the coordinates of its Start and End
points. The user can also directly click on the work screen to specify the Start and End points.

3. [Normal of profile] : Extend the section in the normal direction to the plane when the direction can be
specified. If there are multiple sections, the shape is extended for each normal direction. If the extend
section is a curved face or a straight line, the normal direction cannot be defined and it cannot be extended.
Check the [Reverse Direction] option to reverse the extend direction.

[Length]
If the extend direction has a finite length (straight line edge or two-point vector), click the right "<" button to
automatically enter the extend length.
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Make Solid

Used on solids created by a closed line. Using an open edge or wire does not cause errors, but be aware
that it may create an incorrect shape..

[Fuse]

Use the Fuse operation between solids to expand the shape during extend process.
[Cut]

Use the Cut operation between solids to divide the shape during the extend process.

Geometry set

Register the geometry shape created from the extend line command on the Geometry set. The user can
specify the name of the Geometry set.
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5.2

Revolve

»Revolve

Overview

Create a solid, face and line by rotating the geometry shape (face, line, point). It is possible to create a solid
using a face, to create a face using a line, and to create a line using a point.

For special cases, the solid option can be set to create a solid using a closed wire or edge.

Protrude ==
Extrude | Revolve |loft | Sweep

1= Select Target Object(s) ]
Rotation Axis

[7] Location 0,0,0

() 2Points Vector (] ¥ z
0,0,0

i, 1,1

Angle 30 [ded]

Make Solid

Geometry Set | Geometry Set-1 - E]

Methodology

[
Revolution |

AXis |
_Axs !

|
!
Angle=180 |
!
|

Select the geometry shape (face, line, point) and input the revolution axis and angle.
The revolution axis can be set using the following two methods:

1. [Rotation Axis] : Determine the revolution axis for rotation for the selected section. The user can select
the datum axis, datum plane, plane or edge. Check [Position] to specify the Start point of the revolution axis
directly. Entering the position moves the revolution axis to that value.

2. [2 points vector] : Determine the extend direction vector by entering the coordinates of its Start and End
points. The user can also directly click on the work screen to specify the Start and End points.

Make Solid

Used on solids created by a closed line. Using an open edge or wire does not cause errors, but be aware
that it may create an incorrect shape.

Geometry set

Register the geometry shape created from the rotation extend line command on the Geometry set. The
user can specify the name of the Geometry set.

Tip

When creating a solid or 2D mesh on a rotated body, the user can observe mesh deformation at the
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vertex. This happens near the pole, which is created near the revolution axis of the rotated body.
This problem cannot be solved on the geometry shape and it is best to use move node or merge node
functions after creating the mesh for any modifications.

5 3 Overview

Loft Create a shell or solid that connects the selected sections in order of selection. The line type that connects
the objects can be set as a B-Spline or a straight line.
A solid can be created by selecting a closed wire or edge on the solid option.
> Loft Protsude Ex=
Extrude | Revolve | Loft | Sweep
[E Select Target Object(s) J
Ordering Method
[Seledmn v]
2 Points Vector
0,0,0
1,11
[#] Make Solid
[ straight
Geometry Set Geometry Set-1 - [

Methodology

~ on

Solid

’ o
on | f o
Straight Solid

Select shapes to perform loft. The selection method depends on the selection order. The order can be
largely divided into [Creation], [Selection] and [Vector].

[Creation] : Select section shapes in order of connection to create a shape. The selection shapes are
selected individually with the mouse.

[Selection] : Select section profiles in order of connection to create a shape. The section profiles are
selected individually with the mouse.

[Vector] : Select multiple sections that are connected depending on the organized vector direction of the
object shape. 2 point vectors can be used to define the coordinates of the direction vectors at Pt1 and Pt2.
The reference point and order of the profile is applied in the same way as organizing a section profile using
the coordinate system.

Make Solid, Straight

Check the [Make Solid] option to create a solid using a closed line.
Using this operation on an open edge or wire does not cause errors, but be aware that it may create an
incorrect shape.
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Sections with the [Straight] option checked on will connect each selected section using straight lines, not
curved.

Geometry set

Register the geometry shape created from the loft extend command on the Geometry set. The user can
specify the name of the Geometry set.

A solid cannot be created, even when the solid option is on and the wires and edges are closed, if the
planes cannot be created. In this case, it is recommended to create the planes individually and use the
Sew operation (Main menu > Geometry > Boolean > Surface > Sew).

Sometimes, a twisted geometry can form during the extend loft operation. This is because the wires or
edges selected as the section profile are not in the same direction.
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5.4

Sweep

»Sweep

96 | Section 5. Protrude

Overview

Create a face, shell or solid by extruding the selected section along a guide curve.

Working with a wire as a section profile creates a shell. Working with an edge as a section profile creates a
face.

Protrude (23]
Extrude | Revolve | Loft | Sweep
[ El Select Target Object ]
l Select Guide ]
[T 5cale 1
[¥]Make Solid
[¥] ortho
DCDnta[t
Geometry Set Geometry Set-1 - D
E@m [ ok [ cancel | [Capoy ]

Methodology

@

3 On Contact
' ’
On Solid Off Solid

Select the Object to perform sweep and extend along the guide curve.

[Scale] Check to input the scale size and extend with the end shape scaled to that factor.

[Make Solid] Check to extend the face to create a solid.

[Ortho] Check to extend the selected section in the direction perpendicular to the guide curve.
[Contact] Check to move the section to the start point of the guide curve and then sweep extend.

Geometry set

Register the geometry shape created from the sweep extend command on the Geometry set. The user can
specify the name of the Geometry set.

Tip

The object is best created when the guide curve exists on the center position of the sweep profile.

A solid cannot be created, even when the solid option is used and the wires and edges are closed, if the
planes cannot be created. In this case, it is recommended to create the planes individually and then
perform the fuse process to create a solid.

Use the preview button to check the shape. If the shape is not appropriate, use the sweep mod or bend
mod functions to create an appropriate shape.

Sometimes complexities in geometry will prevent the desired result from being generated through the
sweep functions. In this case, use the Sweep pattern (Main menu > Geometry > Transform > Sweep-
Translate) to copy the object profile using the guide curve and use the Loft extend (Main menu >
Geometry > Protrude > Loft) to obtain the same result.
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Secton6  Transform

6 1 Overview

Translate Move the object by a certain distance. This command can be applied regardiess of the type of shape. The

[Copy] options can be used to leave the original object and only move the copied object.

»Translate Transform el

Translate | Rotate | Mimor | Scale | Sweep <[

=1 Select Target Object(s) ]
Direction

@ ([ Select Direction

() 2 Paints Vectar X ¥

0,0,0
1,11

Method
@ Move (@ Copy (@) Copy
{Uniform)  (Non-Uniform)

Distance 100
15

Tirmes

Geometry Set Geometry Set-1 - E]

Methodology

- Direction
-

>0

Copy {Uniform), Times = 3

Select the shape to move and specify the direction. The direction can be defined in 2 ways:

1. [Select Direction] : Determine the direction vector for move. The user can select the datum axis, datum
plane, face or edge.

2. [2 point vector] : Determine the direction vector to be the reference axis of the move by entering the
coordinates of its Start and End points. The user can also directly click on the work screen to specify the
Start and End points.

The target object can be moved/copied using [Move], [Copy (Uniform)] and [Copy (Non-Uniform)].

[Move] : Move target shape by desired distance.

[Copy (Uniform)] : The repeat option is activated and copies the target object repeatedly by the entered
number.

[Copy (Non-Uniform)] : List the copy distance by a space or comma (,) and when repeating, enter number
@ distance(Example : 2,3,4,4,4 or 2 3 3@4)

Distance
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6.2

Rotate

»Rotation move

98 | Section 6. Transform

If the direction has a finite length (straight line edge or two-point vector), click the right "<" button to
automatically enter the length.

Geometry set

Register the geometry shape created from the move command on the Geometry set. The user can specify
the name of the Geometry set.

Overview

Move or copy the object by rotation. This command can be applied regardless of the type of shape and the
[Copy] option can be used to leave the original object and only move the copied object.

Transform @

Translate | Rotate |Miror [ Scale | Sweep ]

= Select Target Cbject(s) J
Rotation Axis

C] Select Rotation Axis
[ Location 0,0,0
(©) 2Paints Vector [ /]x Y

0,0,0
1,141
Method

@ Move ) Copy () Copy
{Uniform) {(Man-Uniform)

Angle 90 [deg]

1

Geometry Set Geometry Set-1 - B

Methodology

Axis
—_—

'
€

Copy (Uniform), Times = 3, Angle = 30

Select the shape to rotate and specify the revolution axis. The revolution axis can be defined in 2 ways:

1. Check [Location] to specify the Start point of the revolution axis directly. Entering the position moves the
revolution axis to that value.

2. [2 point vector] : Determine the direction vector for rotation extend by entering the coordinates of its Start
and End points. The user can also directly click on the work screen to specify the Start and End points.

The target object can be moved/copied using [Move], [Copy (Uniform)] and [Copy (Non-Uniform)].

[Move]

Enter the angle directly to rotate.

[Copy (Uniform)]

The repeat option is activated and rotation copies the target object repeatedly by the entered number.
[Copy (Non-Uniform)]
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6.3

Mirror

»Mirror

List the rotation angle by a space or comma (,) and when repeating, enter number @ distance
(Example : 10,20,25,25,25 or 10 20 3@25).

Geometry set

Register the geometry shape created from the rotate command on the Geometry set. The user can specify
the name of the Geometry set.

Overview

Move the target object. This command can be applied regardless of the type of shape and the [Copy]
option can be used to leave the original object and only move the copied object.

Transform @

Translate I Romtel Mirror |Sale |Sweep-’ o

123! Select Object(s) ]

@ [ Select Plane ]

() 3 Points Plane

00,0
00,0

0,00

[] copy Object{s)

Geometry Set Geometry Set-1 - E]

Methodology

Mirror Plane

Select the shape to mirror and specify the mirror type.
The mirror type can be defined by [Point], [Axis] and [Plane].

[Point] type : Mirror the selected point with reference to a point. The mirrored point can be selected directly
by clicking on the work screen or checking the coordinate system option and entering the coordinates.
[Axis] type : Mirror the selected axis with reference to an axis. The mirror axis can be selected directly by
clicking on the work screen or checking the Two-point vector option and entering the Start and End point
coordinates of the direction vector.

[Plane] type : Mirror the selected plane with reference to a plane. The mirror plane can be selected directly
by clicking on the work screen or checking the Three-point plane option and entering the three coordinates
to define an infinite plane.

Geometry set

Register the geometry shape created from the mirror command on the Geometry set. The user can specify
the name of the Geometry set.
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6.4

Scale

»Scale

6.5

Sweep-Translate

»Sweep-Translate

100 | Section 6. Transform

Overview

Scale the target object with reference to a point. This command can be applied regardless of the type of
shape and the [Copy] option can be used to leave the original object and only move the copied object.

Transform 55|
Translate | Rotate | Miror | Scale | Sweep + [
@ Select Target Object(s) ]
Scale Center —U,U,U

Type @ Uniform () Nen-Uniform
Factor X 2
Factar 1
Factor 2 1
|7l copy Object(s)
Geometry Set Geometry Set-1 - [
[ ok ][ cancel | [ appy |

Methodology

Scale Center e

Select the shape to scale and specify the reference point coordinates to scale up or down.
There are 2 scale methods; [Uniform] and [Non-Uniform]

[Uniform] : All axis's are scaled by the same amount.

[Non-Uniform] : Each axis direction (GCS standard) can be scaled by a different factor.

Geometry set
Register the geometry shape created from the scale command on the Geometry set. The user can specify
the name of the Geometry set.

Overview

Copy the target object along a guide curve. This command can be applied regardless of the type of shape.
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Transform (55|
[ E Select Shapes(s) To Translate J
[ Select a Guide Curve ]
D Reverse Curve Direction
() Offsets () Ratios (D~1) @ Division
5

Keep Angle
[] Contact
[ Select a Sweep Basis Paint

[T Make Lofted Shape(s)

Solid Straight
Geometry Set Geometry Set-1 v [

Methodology

L fin o
Tangential Sweep Tangental Sweep

U Ratio ﬁ s et
0.2,1 @100, 2@E00
Select the shape to move and specify the guide curve (edge or wire).
Check [Reverse Curve Direction] to move in the opposite direction of the guide curve.
There are 3 move methods: [Offsets], [Ratio (0~1)], [Division].
1. [Offsets] : Specify the offset interval and input the move distance. If the entered move distance is longer
than the guide curve, the shape does not move past the end of the guide curve.
Enter a space or comma to enter multiple distances to copy and move multiple shapes.
2. [Ratio (0~1)] : Specify the guide curve ratio and input the move distance. The ratio at the Start point of
the guide curve is 0 and the ratio at the End point of the guide curve is 1. Enter multiple ratios to copy and

move multiple shapes.

3. [Division] : Specify the number of guide curve divisions and input the move distance. Copy and move the
equally divided edge to the division position.

Check the [Keep angle] option to apply the curves of the guide curve during sweep pattern move and check
the [Contact] option to move the guide curve of the target object to the Start point.
Select a Sweep Basis point

The reference point used when applying a vertical, line contact option on a plane. The reference point must
be a particular point on the shape.

Make Lofted Shape
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6.6

Project

>Project — Curve to
Surface

»»>Project — Point to edge
»»»>Project - Point to
surface

102 | Section 6. Transform

It is convenient to use this option instead of the loft extend option when creating a shape by interpolating a
section along a guide curve with discontinuous curvature. The solid can be made in line form. The resulting
shape is created and the original shape is not copied.

Geometry set

Register the geometry shape created from the sweep pattern command on the Geometry set. The user can
specify the name of the Geometry set.

Overview

Project the selected shape. The user can project [Curve to Surface], [Point to Edge] or [Point on Surface].

Project ==
Curve to Surface | Point to Edge | Point to Surface
=1 Select Target Surface(s) ]
[ Select Tool Curve(s) ]
Projection Direction
Propc = e =
) 2 Points Vector X ¥ z
000 Curve to Surface | Point to Edge ‘ Point to Surface | Curve to Surface | Paint to Edge | Paint to Surface
Lt 1= Select Target Edge(s) ] = Select Target Surface(s) ]
© Pont on Curve (Ratio) os [ Select Tool Point(s) ] [ Select Tool Point(s) ]
() Direction of Shortest Path Line
Mearest Only Mearest Only
[¥] Nearest Only
Geometry Set | Geometry Set-1 -] Geometry Set Geometry Set-1 - G Geometry Set Geometry Set-1 - [E

Curve to Surface

Methodology
Tool
!._fﬂet I
Direction Shortest
Path

Select the target surface and tool line for projection.
The projection direction can be set using the following 4 methods:

1. [Select direction] : Determine the projection direction vector. The user can select the datum axis, datum
plane, plane or edge.

2. [2 point vector] : Determine the direction vector of the projection axis by entering the coordinates of its
Start and End points. The user can also directly click on the work screen to specify the Start and End points.
3. [Point on Curve (Ratio)] : Select a point on the line. Project the shortest distance direction from the
selected point to target surface.

4. [Direction of Shortest path Line] : Project in the shortest distance direction from the tool edge to the
target shape.

Point to Edge
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Methodology

» Tool Point
'

Target Edge

Select the target edge and tool point for projection. The selected point is projected in the vertical direction.
Point to Surface

Methodology

+  ; Tool Point
¥

Select the target surface (shell or face) and tool point for projection. The selected point is projected in the
vertical direction.

Nearest Only

Projection is performed infinitely in the selected direction and if the target shape is a curved plane or shell,
it can meet the target shape more than twice. Check this option to select only the projected shape closest
to the tool shape.

Geometry set
Register the created line or point on the Geometry set. The user can specify the name of the Geometry set.

There is no function to create a straight line and project a point at the same time. Imprinting the point and
connecting it to a line can be a similar function.

6.7

Overview
Attach
Attach the target shape and tool shape. Here, the selected shape moves in the direction with shortest
distance between it and the shape to which it is being attached.
If there are more than two tool shapes, the attaching shape moves to the closest tool shape.
»Attach
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Aftach ==
[ shapes |
lln)  sekctTagetObject |
(=] Select Tool Object(s) ]
Direction
X-Dir ¥-Dir Z-Dir
(ox ][ cancel | [Capely )

Methodology

Shape to Attach

-*""‘-

Target Shape

Select the target shape and the shape to attach. All target shapes can be selected if they are independent
shapes.

The attach direction can be selected from [X-Dir], [Y-Dir] or [Z-Dir].
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Section7  Sub Shape

7 1 Overview
Super Shape Create a solid or compound shape using selected target shapes.
»Super Shape Super Shape
=3 Select Target Object(s) ]
[ ok J[ cancel | [ ppy |
Shell - Solid
Methodology
Shell (with 6 Faces) Solid

Mustbe Closed

Selecting closed shells or faces and running this option automatically fills the interior and creates a solid.

Compound
Methodology

. Compound
'ur\re ‘
Surface -

A compound is a group of shapes that cannot be defined as a single shape (point, line, face, solid). Multiple
shapes can be selected to form a compound.

Compounds are created during the modeling process when a shape is completely divided into two or more
shapes. For example, when the 4 side faces of a cube are removed, the resulting compound is formed by
two completely separate top and bottom faces.

A compound can also be created from grouping un-connectable shapes. For example, performing a
crossover operation on two separated solids can result in a compound.

Hence, if a compound is created, acknowledge it as a set of un-connectable shapes.
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7 2 Overview

Remove Remove the desired outer face of a selected shell or solid.

»Sub Shape - Remove SubShape ==
Remove |Extract | Explode

‘ E SalectTarEt Surfaceﬁ] i

Geometry Set Geometry Set-1 - E]

B@m [ oc [ cancel | [Capoly )

Methodology
Select Sub Shape
Original Shape Result Shape
: Solid : Shell

Select the faces to delete and press the [OK] or [Apply] button to delete the selected faces. For solids,
deleting a face creates a shell. For faces, deleting a face leaves the outline wires.

Geometry set

Register the created shape on the Geometry set. The user can specify the name of the Geometry set.

106 | Section 7. Sub Shape



User Manual

Z

Chapter 3. Geometry

7.3

Extract

»Sub Shape — Extract

Overview

Extract a geometry shape (face, line, point) of the selected shape to create an independent shape.

SubShape (23]
Remove | Extract | Explode

=] Select Target Object(s) |

[T1Fuse Tolerance 0.0001 m

Geometry Set Geometry Set-1 - E]

[ OK ][ Cancel ][ Apply ]

Methodology

Select Sub Shape Extracted: Face

"

Criginal Shape
: Solid

Select the geometry shape (face, line, point) to extract. A face can be extracted from a face, a line from a
face and a point from a line. If the extracted shapes are within the error range, check the [Merge] option to
merge the shapes into a single shape. For example, an object that is extracted with two adjacent faces,
such that the error between the outlines is small, can create a single shell without any free edges.

Geometry set

Register the created shape on the Geometry set. The user can specify the name of the Geometry set.

Disassembling a face can be used when an edge of an existing face is needed during the modeling
process. In this case, the face is deleted but using the extract command leaves the face intact and
extracts the independent edge.
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7 4 Overview

Explode Disassemble a selected shape into its sub-shapes.
»Sub Shape - Explode SubShape
1= Select Terget Object(s) ]
Level of Explosion
(@) 5ub Shapes (O solid ) shell
() Face @ wire () Edge
() Paint
[ Delete Original
Geometry Set Geometry Set-1 - E]
([ ok [ cancel ] [Capay ]

Methodology

] !
. >

Original Shape : Solid

Edge

Select the shape and set the disassemble level to disassemble into its sub-shapes.
The disassemble level can be selected from [Sub Shapes], [Solid], [Shell], [Face], [Wire], [Edge] and [Point].

Disassemble is applied to target shapes that have a higher rank than the disassemble level. In other words,
if the shape is solid, it can be divided into shapes that have a lower rank than a solid such as [Shell], [Face],
[Wire], [Edge] or [Point].

[Sub Shapes] is the option that disassembles the shape by the geometry rank just below it.
Compound shapes are a set of simple shapes and applying [Sub Shapes] disassembles each shape in the
compound individually.
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Tip

The geometry ranking is as follows: [Solid] > [Shell] > [Face] > [Wire] > [Edge] > [Point].

| Compound Shape |

Shape

For example, the sub-shapes of a shape consisting of faces and solids are as follows.
The properties of the selected shape can be verified from Tools > Show/hide > Properties.

Shape Face
Wire 1
Sub-
Edge 5
shape
Point 5
External linef1 Edge)
_ Shape Face
Internal line(1 Edge}
Start/End poini of the circle Sub_ Wire 2
Edge 2
shape
Point 2
Shape Face
Face 2
Sub- Wire 2
Co—edge
shape Edge 7
Point 6
— Shape Face
! Shell 1
i Face 6
| Sub-
! Wire 6
j B F-- shape
e Edge 12
Point 8
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8.1

Face/Edge

»Model Simplification >

Auto

Remove

Overview

Chapter 3. Geometry

Find and delete faces/Edges that are smaller in value (area for face, length for edge) than the input value.

Model Simplification

Auto | Manual

=

B

Selected 5 Target Object(s)

]

Condition
© Hole (Radius)

© Filet (Radius)
(© small Edge

©) small Face

< 33.3471094 | m

< 33.3471094 | m

< 161062547 | m

161062547 m
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©) sliver Face < 161062547 | m

® Spike < 161062547 m

Results

+2.1404e-001
+2.9758e-001
381126001
+a.54682-001

Color PatName  Type Value
[ Extrude(t)  Spke 0.214035
Extrude(l)  Spke 0.214035
ude(1)  Spike 1049451
)
)

7|l Extrude(t)  Spike 1.043451 +5.48202-001
[/l extrude(t)  Spke 1.049451 +6,31742-001
715280001
+3.5883e-001
857376001
+5.6591e-001
1049524000

[ sekectal ][ unseectal | [ Remove

Methodology

Select the geometry shape to check and input the micro-line/micro-face threshold values. Press the find
button to automatically find faces or lines with areas or lengths less than the threshold value. The user can
check and delete the selected shapes.

When using an imported geometry shape data file, very small faces (especially, long faces with small
widths) can also be imported, which leads to a reduction of work efficiency and the creation of incorrect
shapes. The best way to solve this problem is to erase the problematic faces and restructure the shape
using adjacent faces. However, if the model is too large and the problematic faces cannot be checked
individually by the naked eye, it is efficient to use this option to adjust the allowance and automatically
delete small faces.

When using many edges to create a face, some faces may not form. This problem can be caused by very
short edges that overlap. In this case, the function can be used to find and delete such micro-edges when
creating a face.
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Condition : Find and remove selected entities automatically

Hole (Radius) : Input radius of hole

Fillet (Radius) : Input radius of fillet

Small Edge : Input the length of edge

Small face : Input the length for the longest edge of face
Silver Face : Input the width of strip

Spike : Input the width of spike

AN N N NN

Results : All entities which meet criteria are listed in the dialog

v" Selected entities will be highlighted in the model view
v" Double click on the selected entity to fit zoom to window

»Spike Width

Spike Width
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8.2

Remove Manual

»Model Simplification >
Manual

112 | Section 8. Remove

Overview

Infinitesimal lines or faces are main sources of error when creating an element. Unintended infinitesimal
faces can be created during repeated divisions or shared surface creation during complex geometry
modeling.

Elements are created by linear interpolation of the input size with reference to the division point of the
geometry shape. Here, the infinitesimal lines or faces, which cannot create an element, need to be modified
by combining with adjacent shapes, deleting or regenerating. This function searches for infinitesimal lines
or faces with reference to the input size and deletes or merges them.

8.1 Face/Edge can only be performed on created faces and lines, and Manual delete searches and
modifies faces/lines that are sub-shapes of a solid.

Model Simplification

Cleanlp

Bl ‘Select Target Object(s)
@ Ve

Select connected faces

[FIRemove immediately

() Merge Faces e
Smal Entity
= Select Target Chject(s) ]
Smal Edge - < 0.505 m

Methodology

Select infinitesimal line or face shapes manually to delete them from the specified geometry, or
automatically figure out the total number and positions of the infinitesimal faces on the solid, with reference
to the will-be created element size by entering the infinitesimal area directly. Input the infinitesimal length
and press the Find button to highlight faces that are smaller than the input value, as shown in the figure
below.

Model Simplification

small Entity

E Select Target Object(s)

It can also delete the sub-shapes of the solid and stretch the adjacent shapes to fit automatically. For
example, deleting a small hole on the solid creates a solid that automatically fills the deleted hole.
Selecting a particular face (sub-shape) of a solid cannot maintain the solid shape and so, it is not
automatically deleted. In this case, the specified solid needs to be decomposed into faces.

v Remove Vertex : Remove the shortest edge of ones which are connected to the selected vertex
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v Remove Edge : Remove selected edge and corresponding vertex at the same time
@
- / =

v" Remove Face : Remove selected face and merge

v Merge Faces : Merge faces with removing selected edge

at
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Imprinted Object

>»Imprinted Object — Point
»>Imprinted Object- Edge

Chapter 3. Geometry

Delete edges or points that exist in an interior object inside the selected geometry shape.

Remaove Imprint @
Point | Edge

1= Select Paint(s) ]

[ ok [ cancel | [aeay ]

Remove Imprint @
1= Select surface(s) ]
@ Select Edge(s) ]

@ Al Radius
Length Diagonal
Find
[ OK ][ Cancel ] [ Apply ]

Point

Select points created by imprint and press the apply button to automatically erase them.

Edge

Select the surface that contains the interior edges and then select the target edges. Select one of the
following methods to automatically find and select interior edges..

[All] : Automatically select all selectable interior edges.

[Radius] : Input the radius and select all interior edges within that radius. It can be linked with the arc

shaped interior edges.

[Length] : Input the edge length and select all interior edges that are shorter than the specified value.
[Diagonal] : Input the diagonal length of the boundary box and select interior edges that have a shorter

diagonal length than the specified value.

114 | Section 8. Remove



User Manual Chapter 3. Geometry

Secton9  Tools

9 1 Overview

Options Set the general environment of the program.

The sections are General, Geometry/Mesh/Connections, Loads/Boundary Condition, Analysis/Results.

Options (=30
General | Geometry/Mesh/Connections | Loads/B.C. | AnalysisfResuts |
(4 Generl e
g t_"""“““” User Name User
x| eense User Company MIDAS IT
Unit System
Temporary Folder CH¥Tempti
@ Graphics
™ Work View Auto Save File Tue
%, Selecton Saving Duration 80000
2% Snap
1 Guider
D) Geometry
] Bement
=, Advanced
Reset || ResetAl | [ Customizeshortutkey.. | [ ok | cancel |[ Apoy

General

[General]
o Application : Specify the user name, company name, temporary file folder, file save interval, etc.
o License : Authorize the program license. The Stand Alone (USB Hard lock) method and the Web
Authorization method are supported.
o Unit system : Specify the force/length/time unit system used for analysis. Use the Unit converter
at the bottom right to convert the units before or after analysis.

[Graphic]
o Work View : Set the options for the screen.

- The mouse operation can be used to fit the utilized 3D CAD wheel operation.

- The Smoothing Surface Rendering method regulates the edge line tessellation of a cylinder
shaped curved surface. The available levels are from 1 to 5, with a higher quality and
smoother surface as the level gets higher.

- The Shape of the Dynamic View is the option for the displayed modeling shape on the work
window during view rotation.

o Selection : Specify the options for the model part.

o Guider : Specify the options for the screen guider.

o Geometry shape : Specify the color for each geometry shape type.

o Element : Specify the color for each element type.

o Advanced : Adjust the advanced options for the graphic setting. It determines whether to show
the shadow and controls its shade. The available levels are from 1 to 5, with darker information
shown as the level gets higher.
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Chapter 3. Geometry

Geometry/Mesh/Connect

[Geometry]

Common : Adjust the options used on all geometry shapes.
Import : Set the import option.

[Mesh Set]

Common : Adjust the basic options used on the mesh feature.
Size Control : Adjust the color of the symbol shown when the seed function is used.

Load/Boundary Condition

[Coordinate system] : Specify the color of the coordinate system symbol. Symbol 1, Symbol 2, and Symbol
3 represent the X axis, Y axis, and Z axis respectively.

[Mesh] : Specify the size of the node and element number.

[Static load] : Specify the size and color of the static load symbol.

[Dynamic

load] : Specify the size and color of the dynamic load symbol.

[Boundary condition] : Specify the color of the boundary condition symbol.

Analysis/Results

[Analysis]

Number of processors : Specify the number of CPUs used for analysis. For a dual core CPU,
input 2 processors and for a quad core CPU, input 4 processors to increase the analysis speed.

Element Formulation : Specify the formula applied to the element.

In terms of speed, a faster solution can be obtained in order of Reduced (Efficiency) > Standard
(Stability) > Hybrid (Accuracy). In terms of accuracy, a more accurate solution can be obtained in
order of Hybrid (Accuracy) > Reduced (Efficiency) > Standard (Stability).

Equation Solver (Structural) : Specify the method for solving a finite element simultaneous
equation. If the setting is automatic, the program automatically determines one of the following
methods: Multifrontal, Dense matrix or AMG(Algebraic Multi-Grid).

2D Element Setting (Structure) : The [Unique Shell Normal Generation] function judges two
adjacent shell elements to have two different normal directions when the value between the
normal direction vectors are larger than the input value. Because the element size is relatively
larger than the curvature, if this value is increased for a rough curved mesh, a smooth contour
that considers the curvature of the geometry shape can be calculated.

The [Consider Drilling DOF(degree of freedom)] option calculates the stiffness of the in-plane
deformation by considering the rotation about the out-plane axis (drilling degree of freedom).
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[Result]

¢ General : Input an analysis result that is extremely small and can be considered as 0. The default
value is set as 1e-12, and results lower than this value is considered as 0.

o Contour : Determine the various settings for contour representation of analysis results.

o Vector : Display results that are represented with a (V) using vectors. Here, specify how to
represent the vectors.

o Deform : Specify the basic settings for checking the deformed shape of analysis results.

o No result entity : Specify how to represent the no result entities when displaying analysis results.

o  Diagram : Determine the basic settings for diagrams.

o Graph : Select whether to show the graph.

¢ Animation : Specify the location in which the animation image types and files are saved.

o Legend : Specify the background color and number of result bands displayed on the screen.

Customize Shortcut Key

The user can call up frequently used commands by defining a shortcut key.
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Terrain Geometry
Maker

> MIDAS/TGM

> Import AutoCAD DXF
file

118 | Section 9. Tools

Overview

The Terrain Geometry Maker (TGM) function can be used to model a terrain geometry using a CAD DXF
file. When using FEA NX,; first use the CAD DXF file to set the bounds of the analysis area and save it as a
file (*.tms format) that can be used in the FEA NX. Import this file to FEA NX to create the terrain geometry.

Methodology

Chapter 3. Geometry

Step 1. Tools > Terrain Geometry Maker > Terrain Geometry Maker

Use the CAD DXF file to set the bounds of the analysis area and save it as a file (*.tms format) that can be

used in FEA NX. Activating this function creates a new window called MIDAS/TGM.

ey =]
Be e e

-

WED 55 s BRBABRGEN S b

Ground Plane

Model View

.....

Step 2 : File > Import DXF
Import the AutoCAD DXF file.

[Visible layers]

The layers that are needed for the terrain geometry out of all the layers in the AutoCAD DXF files. The

Import AutoCAD DXF File =
AUtoCAD DXF File Name
Vigible Layers Invisible Layers
2]
|
(<)
<<
Ok Cancel

unused layers are selected and moved to the invisible layer.

[Invisible layers]

The layers in the AutoCAD DXF file that are not used for the terrain geometry.
Step 3 : Set analysis boundary
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»Terrain geometry
information

» Example of Terrain
geometry information zone

Chapter 3. Geometry

Move the mouse to the area to be modeled and click the Terrain geometry information icon ( E) on the
right toolbox to set the analysis boundary.

Step 4 : Set section zone

[Base Contours]

Terrain Geometry @

Base Contours
Select Base Contourls) ]

Base contours must fully cover geometry zone!

Geometry Zone (Rectangle)

Corner 1 0,0
@) Cormer 2 0,0
® Lx, Ly 0,0
Mumber of Sampling Points (2 ~ 201)

X-Direction 11

‘f-Direction 11

Select the minimum zone that contains the analysis boundary by dragging on the XY plane.

[Geometry Zone (Rectangle)]

Specify the rectangular analysis boundary that is within the base contour zone. Corner 1 and Corner 2 are
the diagonal corners that specify the rectangular boundary. Lx, Ly specify the X axis and Y axis lengths of
the specified boundary. Click the Display area to view the specified boundary on the plane.

[Number of Sampling Points]

Specify the number of sampling points in the selected region with respect to the X direction and Y direction.

Step 5 : Check geometry face

Check the geometry face on the View model window.
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> Example of Terrain
geometry information zone

Step 6 : File > Export surface
Save the generated terrain face as a *.tms file that can be used in the FEA NX.

Step 7 : Main menu : Tools > Terrain Geometry Maker > Import TMS file
Import a generated *.tms file using the MIDAS/TGM function.

9 3 Overview

Frame to Solid Convert frame data created on midas Civil or midas Gen into solid data.

. Selid
»Frame to Solid Frame to =
Frame to Solid

Name
Interpolation Method
() smooth @ Linear
Generate Mesh
‘High Speed Tetra Mesher - |

forenisee [ o][d)

[] create High-order element

Fropetty

Y Y )
Geometry Set Geometry Set-1 - B

[ oc [ cancal | [Capey ]

Methodology

Select a frame data (*.mcs) file created on midas Civil or midas Gen. Defining the Linear interpolation
(straight line) or Smoothstep (smooth interpolation), automatically calls up a solid element. This depends on
the multidimensional curved lines of the selected frame element’s end section,

Checking mesh can create a mesh on the solid during conversion.
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9 4 Overview

Check Geometry  check the detailed information of a selected shape.

Check Shape
>»Check Shape
. Check Shape | Repair 5hape | Check Duplicates | [+ [
»>Repair Shape Find
E Wrﬂﬁtfw'é i
Results
D FatMame  Emor
Check Shape
Check Shape | Repair Shape | Check Duplicates | [ [+
Check
= Select Target Chject(s)

Option

Free Edge (Red)

[ Marifald Edge (Green)

Non-manifold Edge (Blue)

[7] small Edge (Orange)

Length Tolerance 10 Repair Shape

[ small Face (rellow) [

Geometry Clean ]

Area Tolerance 100

[ Geometry Simplify ]

[ Topoa o )

Check Shape
Check Shape | Repair Shape | Check Duplicates | |4 | »

[¥] visible Shapes Only

»Check Duplicates

»>Edges Domain

Tolerance 0.0001 m

Check Type
[T check Duplicate Points

Indude Sub-Points

Check Duplicate Edges)Vires Check Shape
Include Sub-Edges
Check Duplicates | Edges-Domain 4|
Check Duplicate Faces Check
Indude Sub-Faces 1= Select Corvel ]
Extract Boundary Topology
[¥]Blink Unconnected Edge Paint.
Remave Dupkkared Shapes
Check shape
Methodology

Select the geometry shape to be checked and select the option to view the information on the screen. The
geometric information is also shown on the output window.

[Free Edge (Red)]
The object outlines are indicated in red.

[Manifold Edge (Green)]
The edges between 2 meeting faces are indicated in green.

[Non-Manifold Edge (Blue)]
The edges between 3 meeting faces are indicated in blue.
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»Abnormal topology
»»Tangled shape

»Omission of Edge or
Vertex

122 | Section 9. Tools

[Small Edge (Orange)]
The edges shorter than the input length are indicated in orange.

[Small Face (Yellow)]
The faces smaller than the input area are indicated in yellow.

Repair shape
Methodology

Find and modify geometric errors automatically for atypical and inaccurate shape. The user can perform the
function when have failed to create mesh for selected geometry. Recommended to be performed

"Geometry Clean -~ Geometry Simplify ~ Topology Optimize" continuously.

v Geometry Clean : Modify invalid shape

NN

v Geometry Simplify ; Modify irregular shape
o  B-Spline surface ; Plane, Cylinder, Sphere, Cone and Torus
o  B-Spline curve ; Line, Circle and Ellipse
o lIrregular shape : Normalized and primitive shape

S

v Topology Optimize ; Performance improvement in creating mesh
«  Simplify geometry and delete duplicated edge / surface automatically
o Delete unnecessary edge or vertex automatically
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Check Duplicates

Methodology
Check for repeated shapes in the same position.

[Visible Shape Only]
Repeated shapes are represented by visible shapes on the screen. The check is performed regardless of
the Show/hide status of the target.

[Check Duplicate Points]

Check for duplicated points. The function only checks for independent points. Overlapping points are
indicated in yellow. Check the [Include Sub-Points] to perform the check on sub-shape points

(ex: the corner points of a box).

[Check Duplicate Edges/Wires]

Check repeated edges or wires. The function only checks for independent edges and wires. Overlapping
edges/wires are indicated in green. Check the [Include Sub-Edges] to perform the check on sub-shape
edges (ex: the edges of a rectangle).

[Check Duplicate faces]

Check duplicated faces. The function only checks for independent faces. Overlapping faces are indicated in
orange. Check the [Include Sub-Faces] to perform the check on sub-shape edges (ex: a face of a box). Use
the [Extract Boundary Topology] to only check faces that are exactly overlapping. An overlapping face has
the same number of points on the outline, the same coordinates and the same edge direction.

[Remove Duplicated Shape]
Remove repeated independent shapes and only leave a single shape. However, the sub-shapes are not
deleted.

Tip

Check for shared faces after creating a 3D geometry object. Creating a mesh on an unshared solid
created a free face makes obtaining accurate analysis results difficult. Such shared faces can be checked
using Check Shape > Check Duplicates. To view the object information, change the view mode of the solid
to linear view.

When the shared face of adjacent shapes are not shown, use Boolean > Solid to create a shared face.

Edges-Domain
Methodology

Check the connection of lines. When importing geometry shapes from CAD, this option can be used to
check for areas that are not connected.
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9.5

Measure

»Measure
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Chapter 3. Geometry

Overview

Measure the shortest distance or angle between shapes using various methods.

Measure

Measure

==

[D\smnce between Point and Point

v)

Felect a Point on View.

Cancel

Methodology

Measure the distance or angle by selecting a shape’s point, line, face etc. on the screen.

The distance can be measured using [Distance between point and point], [Distance between point and
Edge], [Distance between point and face], [Distance between edge and edge], [Distance between edge and
face], [Distance between face and face]. The angle can be measured using [Angle between three points].

Tip

Checking the needed snaps with Define snap ( +* ) makes it easier to select points on the screen.



