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Module Information

Prerequisites: Module 8   MicroStation - 2D Level 2

Introduction: Patterning or hatching is a very important part of the drafting process.  It is used
to add material or textural information to a drawing in the form of hatch lines or
patterns of symbols.  Every discipline uses patterns of some kind; engineering
drawings show cut materials with hatches, surveying drawings show ground
cover symbols, and geological drawings show rock material types as patterns. 
As you will see, MicroStation uses lines and cells to create hatches and patterns,
and you will use the concepts discussed in the previous Module to create
boundaries to contain the hatches and patterns.

Objective(s): 9.1 Draw single-line hatches using the Hatch Area tool.
9.2 Draw double-line hatches using the Place Crosshatch tool.
9.3 Discuss the seven Methods of placing a pattern.
9.4 Place cell patterns using the Pattern Area tool.
9.5 Place associative patterns and discuss their implications.
9.6 Manipulate the attributes and display of patterns.
9.7 Delete patterns using the four pattern deletion tools.
9.8 Discuss methods of patterning around holes.
9.9 The Show Pattern, Match Pattern Attributes, and Change Pattern tools.
9.10 Discuss the options for the Linear Pattern tool.

Time: This Module should be completed within 4 hours.
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Single-Line Hatch Cross Hatch Pattern Cell

DISCUSSION:

MicroStation provides two basic methods of adding hatching or patterns to drawings:

Line Elements Simple hatching is achieved by applying either single-line (hatching) or double-
line (crosshatching) elements to a defined area.

Cells Patterning is achieved by applying a pattern cell to a defined area.

The three types of patterns look like this:

The terms hatch and pattern are essentially interchangeable, although Patterning is the official MicroStation
term.  In this Module I am generally using hatch to describe line patterns, and pattern to describe patterning
with a cell.

For a hatch or a pattern to be successfully applied there are two statements that can be made:

Ideally, the geometry of the drawing elements should be as accurate as possible.  Accuracy in this case
means having the vertices of the enclosing elements connected.  Nothing will stop the patterning process
faster than a gap between enclosing elements! 

For most of the hatching or patterning tools, MicroStation requires there to be a closed element present
before a pattern will take place. This is particularly so if the pattern is to be associative (where the
pattern is bound to the closed element).  Depending on the method used, you may need to create closed
elements before starting the patterning process.

Before you start, click on the Hatch Area tool in the Annotate/Patterns group and look at the
Tool Setting window. 

The window looks very similar to the Regions window from the previous
Module, and with good reason.  Hatching and regions are a natural mix
since a hatch must be bounded by something, whether a single closed
element, or several elements form an enclosure.

As you will see, Boolean operations can also be part of the hatching
process when using the Flood tool option.

Now take a closer look at the tools:
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9.1   SINGLE-LINE HATCHES

Start by drawing a closed shape:

Step 1 Draw a block rectangle with dimensions of 3'-0" (900) high, by 2'-0"
(600) wide.

Step 2 Start the Hatch Area tool in the Pattern group and select the Element

option. 

Look at the Tool Settings window.  The options are (depending on which tool is activated):

Spacing Sets the spacing of the hatch lines in working units.

Angle Sets the angle of the hatch lines (standard counterclockwise
rotation).

Drop Pattern If OFF (default), pattern elements are associated with the boundary. 
If ON, the pattern elements are not associated and are created as
static elements in a graphic group.

Associative
Boundary

Hatching is associated with a regional boundary, depending on the
hatching tool used.  See the Help files for more information.

Snappable
Pattern

If On, allows snapping to the hatch lines.  Normally this option is
off since a dense hatch can interfere with snapping to elements near
the hatch.

Search for
Holes

If the element to be hatched has holes (hole elements or holes as
part of a  region), the hole can be hatched over or left clear of
hatching.  The search can be for holes on the same level as the
element, or on all levels.  Option activates with Drop Pattern ON.

Step 3 Set the option values to those shown in the
illustration.  The spacing is 3" (75).

You will use the Element method because the block you drew
is a closed element.  Follow the prompts in the Status Line:

Step 4 Data-point to select the block.

The next prompt is to Accept @ pattern
intersection point.  MicroStation is asking you to
select a point through which a line of the hatch
will be drawn.  In other words, you control where
the hatch is started:

Step 5 Snap to the upper-left corner of the block.

This will force the hatch to start at this corner.  Since you have set the spacing at 3"
(75), the hatch will display as 450 lines spaced at 3" (75).
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The spacing option requires some comment.  Clearly, you can control the spacing value to best
advantage.  For example, if you were designing a deck and you wanted to see the effects of placing
6" (140) planks at different angles and starting points, it is very easy to set suitable values and place
several plank layouts in copies of the deck outline.  Similarly, if you are hatching a machine part and
the material hatching symbol requires that the hatch spacing be 1/8" (3), you can control the spacing
value so that the hatch will plot at 1/8" (3) at whatever plot scale you are using.

On your own, repeat this hatch placement process, changing the spacing and angle options and data-
pointing in other locations to locate the hatch. Also, try the Flood method where you data-point
inside the area to be hatched.  You will look at Boolean operations a little later.

ALIGNING HATCHES

You will often need to align hatches between adjacent areas.  For example, return to the
foundation detail you created from cells in Module 7.  Look at the first part of that
drawing, the footing and the foundation wall.

The concrete material will need hatching, but there are two separate areas.  It would
look better if the hatching in each area was aligned.  To do this you need a common hatch
intersection point for both areas.  In the illustration at the left, the common intersection point is the
upper-left corner of the footing as shown by the red circle.  Both hatches were placed by the Flood
method using that common intersection point, resulting in aligned hatched between both areas.

A common intersection point can be anywhere and does not need to be on the element to be
hatched.

9.2   CROSSHATCHES

Crosshatches are the same as single-line hatches except that you
are offered two spacing and angle settings:

Step 1 Start the Crosshatch Area tool.  

The Tool Settings window now offers the option of
setting spacing and angle for the second set of hatch
lines.  The lock icons to the left of the Spacing and
the Angle boxes assist with the settings for the
second set of lines.  

With the locks ON, a dimensional value set in either Spacing box is copied to the other
Spacing box.  With the lock OFF you can set different values.  The Angle lock works a
little differently.  With the lock ON a value set in the left-hand box will automatically
be increased by 900 in the right-hand box.  If the lock is OFF you can set independent
values.

Let’s go with the standard equal spacing and hatch lines at 900 to each other:

Step 2 With both locks ON, set values of 3" (75) and 450 in the left-hand boxes (you will see
values of 3" (75) and 1350 in the right-hand boxes).
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Step 3 Data-point to select the block.
Step 4 Snap to the upper-left corner to define a point through which the hatching must pass.
Step 5 Reset to stop the tool.

On your own, try placing more crosshatches at different spacings and angles to see the effects.

9.3   PATTERNING METHODS

Take a closer look at the tool option-icons for placing patterns:

Method Action

Element Places a pattern inside a closed element, shape, or complex shape.  This
is the easiest method to use, provided a closed element already exists
(or has already been created for this purpose).

Flood Places a pattern inside an area enclosed by individual elements or a
closed shape.  Use this method if a closed element or shape is not
available.  The Max. Gap option will insert a line element across a gap
up to the value set.

Union
Intersection
Difference

Boolean tools that place a pattern in the shape created by the Boolean
operation.  Refer to Module 9 for Boolean operations.  The Difference
method is particularly useful when patterning around holes (discussed
later).

Points Places a pattern inside an area defined by a series of data points.  

Fence Places a pattern inside the boundary of a fence.  The fence can be of
any shape.

You can easily experiment with the Fence and Points methods.  With the Fence method, place a
fence before starting the tool.  With the Points method, you simply data-point to define the vertices
of the boundary.  To close the boundary, press the Reset button and MicroStation will automatically
snap back to the first point you placed.  Try both methods yourself.

To practice the Flood and the three Boolean methods you need two new elements.  Do the
following:

Step 1 Draw the two circles as shown. Make them both 1'-6" (450) radius.
Step 2 In the Hatch Area tool select the Flood method and set the Spacing to

2" (50), the Angle to 450.  Turn ON Dynamic Area Locate.
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TOOL TIP !
When using the Flood method, it is a good idea to zoom-in to the area to
be patterned.  This reduces the chances of MicroStation trying to pattern
other than the area you have selected.  However, be aware that
MicroStation prefers that the entire area to be patterned is visible in a view. 
If not, the area may not be patterned. 

Flood Method

Difference Method
Right-Left Picks

Union Method Difference Method
Left-Right Picks

To apply the Flood method you simply move the
cursor across the elements, evaluate the highlights, and
data-point in the area where you want the hatch to be
drawn.  If the geometry is not closed, you will see an
error message on the Status Line, and you can then
connect all element vertices or set a Max. Gap value. 
There are three possible hatch locations using the
Flood method as shown at the right.

Notice the Interior Shapes and Interior Text options in the Tool Setting window.

Now try the Intersection method.  Undo the previous hatch.

Step 3 Set the Method to Intersection. 

Follow the prompts:

Step 4 Data-point on one of the circles.
Step 5 Data-point on the second circle.

Both circles should now be highlighted.

Step 6 Data-point to accept the two selections (a line of the hatch will be
drawn through this data point).

The hatch lines will display in the intersecting portion of the two circles. 

Try the same procedure with the Union
and Difference methods.  You should find
the hatches to be similar to those shown at
the right.  There are two possible
combinations generated by the Difference
method, depending on the order in which
you pick the two circles.

9.4   PATTERNING WITH CELLS

Patterning with cells is somewhat different to the more simple hatching with lines.  The general
procedure is to attach a cell library to the design, select a pattern cell as the active cell, and then
place that cell in the area in rows and columns similar to an array.
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A pattern cell is really just a standard cell, but the cell can be designed to produce a pattern that fills
the area without gaps.  Try an example:

First, make a copy of the rectangular block you used at the beginning of this Module.   Second, start

the Pattern Area tool .  Third, load a cell library by clicking on the small three dots icon to the
right of the Pattern box. 

Step 1 In the Cell Library dialog box, attach the “Archpa.cel” library to your design.

The file name, Archpa.cel, indicates that this cell library contains architectural cells for patterning.

Step 2 Highlight the “ANSI37" cell.

Step 3 Click on the Set Active Pattern Cell icon  in the Cell Library box at the top to apply
the cell to the patterning tool.

Look at the display of the cell before proceeding.  The cell contains line elements in a
pattern that has a closed left side and bottom.  The top and right side of the pattern are
open.  If you were to place copies of the cell directly to the right and to the top, the grid
pattern would be continued.  This is what the patterning tool will do automatically if you
set the correct spacing size in the Tool Settings widow.

Look at the options in the Tool Settings window.

The selected cell is named in the Pattern box.  You could change
this to another name from the Cell Library box.

Set the scale to 1.  The cell will be placed at the size it was
originally drawn (if you are working in metric units, see the metric
settings below).

Set the Row and Column spacing to zero.  This will ensure that
multiple repetitions of the cell in the pattern will be placed end-to-
end without gaps between each cell.  This is important if want a
seamless-looking pattern. 

Set the Angle to zero for the moment.

Set the Element method of cell placement.

Step 4 Data-point on the block to select the element.
Step 5 Snap to the upper-left corner of the block to start the pattern.
Step 6 Reset to stop the tool.

The result should be as shown at the right if you are working in English units.

If you are working in metric, you will see a different-sized pattern in the block. 
Yours will look like the block at the left.  This occurs because of the difference in working units
between the original cell drawing and your metric file.
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TOOL TIP !
If it is important that your file
size be kept to a minimum,
make a complex shape of the
original bounding elements
before patterning.  You can
then use the Element method
to place the pattern, and the
additional complex shape is
not needed.

The standard MicroStation cells are all drawn in English units, so if you work mostly in metric units
it makes sense to recreate the MicroStation cells you use for patterning in metric sizes.  That way,
you can use a Scale of 1 to place a pattern cell at the scale it was drawn.  It is not hard to recreate a
cell in metric units since you can reuse the existing cells to make the new metric cells.

The True Scale option is available on the Pattern Area tool.  This is similar to the same option in the
Place Cell dialog box and when ON, MicroStation tries to adjust the units of the model in which the
pattern cell was created in relation to the units of the current model.

The section below gives you general information about creating cells for patterning.

CREATING PATTERN CELLS

Cells designed for patterning are created in exactly the same way as for regular cells.  There are
some points that you should be aware of though:

Since pattern cells are usually designed to repeat themselves seamlessly, it is important that one
full cycle of the pattern in the horizontal and vertical directions is contained in the cell.

If you want to deliberately create white space around the inserted pattern when the spacing
settings are set to zero, you must place point elements (discussed in Module 14) to expand the
extent of the cell.  You include the point elements in the selection set used to create the cell, but
the point elements will not be visible when an area is patterned.  In other words, the full extent
of the cell determines the extent of the pattern.

You cannot nest area pattern cells.

Remember that a cell can contain any type of element, including text.

If you are creating metric cells from English cells, first place an instance of the English cell in
your metric-unit design with the True Scale option On.  MicroStation will adjust its English
scale to match the metric units.  Make any scale and unit adjustments you want to the cell and
then Drop the status of the cell.  You can now go through the standard cell creation process to
create a new metric cell.

9.5   ASSOCIATIVE BOUNDARY

Patterns can be associated with the boundary so that if the boundary is edited, the pattern will also
be edited.  A typical example would be a stretch operation; if the boundary is stretched, so is the
pattern.  Conversely, an associated pattern cannot be edited without
editing the boundary element.  

One important point to recognize is that a pattern must be associated
to a closed shape or complex shape.  If you are using any Method of
placement other than the Element method, MicroStation will
automatically create a complex shape to contain the pattern. The
associative pattern is associated to the shape, not to the original
boundary elements, if they exist.  The complex shape that
MicroStation creates is additional to the original boundary elements
and adds to the file size.
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To create an Associative Boundary, simply turn that option ON in the Tool Settings window of the
pattern placement tools.

Associated patterns affect how the pattern deletion tools work.  This will be discussed in the next
Section.
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