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Application Description

As an automobile travels along a
straight stretch of a highway, or as a
train speeds along a long straight pair
of rails, or asabicyclist or motorcyclist
for that matter do the same, they all oc-
casionally haveto turnleft or right. We
all know that as that happens, the body
that travel salong such astraight course
at high speedsbuildsacentrifugal force
that pushesthe body away fromitspath
when the path has to veer to the left or
right. The higher the speed and the
higher the body’s mass, the higher the
centrifugal force. To compensatefor this
force, acyclist leansleft or right in the
direction of theturn. Since an automo-
bile or train cannot lean in such aman-
ner, the engineers and contractors el-
evate one end of the travel path to in-
duce such atilt to the traveling vehicle.

When a travel path has to change di-
rection, the changeisprovided by acir-
cular curve. For safety and passenger
comfort the radius of this curve has to
be as large as possible. But a circular
curve does not provide a smooth tran-
sition from a straight line having a ra-
diusof infinitevalueto acurve of aspe-
cificradius. Thustheneed arisesin pro-
viding atravel path the radius of which
changesdirectly with respect to thedis-
tance from the start of theturn. Thisis
provided by a spiral curve.

Many an automobile driver has noticed
that when turning even at low or aver-
age speeds, one makes his or her own
spiral within the pavement ribbon of the
travel path. However, whentraveling at
high speeds, the driver may not be able

to keep the automabile within the rib-
bon of the travel path, which could be
hazardous.

Thus the subject of this month’s issue
is the use of the various spiral geom-
etry tools that are available within the
CEDRA-AVIand software.
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Thismonth’sissue discussesthe spi-
ral geometry tools for creating and
manipulating spiral curves within
the CEDRA-AVIand software.

The CEDRA Solution

Although not a staple problem of most
engineering, surveying and GIS appli-
cations, the use of spirals comes into
play in the design of highways and ex-
pressways, and in the transcription of
parcel deedsthat abut a highway or ex-
pressway. Towards this end, The
CEDRA Corporation hasintroduced the
{ CEDRA-Spiral-Tools} toolbar shown in
Figurel.

The first four tools of this toolbar en-
able the user to introduce entering
(back) or exiting (forward or ahead) spi-
ralsto an alignment defined by two tan-
gent lines, or to atangent line at a spe-
cific point. Theremaining toolsperform
such geometric operations on an exist-
ing spiral such as creating offset spi-
rals, projecting points, producing tan-
gent lines, establishing points or radial
lines along a spiral, or intersecting a
spiral withlines, curvesor other spirals.
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Figure 1
The CEDRA-Spiral-Tools Toolbar

Before proceeding with the description
of the use of each of these tools below,
the user should peruse Figure 2 which
identifies the basic components of a

spiral.
Alignment with Curve and Spiral

With the /= [Alignment with curve and
spiral] tool command, the user isableto
selectinthe ArcMap display two single
lines to denote the back and forward
(ahead) tangent line, and specify in a
multi-input dialog box the radius of a
circular curveandthelength of anenter-
ing and/or an exiting spiral to be intro-
duced between the two tangents (see
Figure3). Itisnotedthat thetwotangent
linesneed notintersect. Tousethistool,
the user should:
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in the status bar to select the
back tangent, in which case re-
peat Step 2.
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0 5 Enter intheEn-
tering Spiral
Length - ft (m):

Having sel ected the proper back data field the
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zero indicates that there is no
< entering spiral.
< T, 0 6 Enter intheCircular curve Ra-
< K dius- ft (m): datatheradiusof the
| Tangent circular curve.
D,=0 : . .
\ I O 7 Enter in the Exiting Spiral
N Length - ft (m): data field the
length of the exiting (ahead) spi-
For any point on l ra. An entry of zero indicates
the spiral, other B\T that thereisno exiting spiral.
than B, omit the °
subscript s. 0 8 Scroll downintheCreatePoints
at Keynodes(Y=yes, N=no): data
field, and select the:
» Yesoptionto create point fea-
turesat each of thefour control
points as shown in Figure 3,
or the
Figure 2 Elements Of A Spiral Between A Line And A Curve * No option to not create such
points(TS, SC, CS, ST).
0 1 Clickthe /[Alignmentwith curve
and spiral] tool.
0 2 ClickintheArcMapdisplay ata
single (two-point) line (not a
polyline) to select the entering
(back) tangent line.
if this feature sdlection clicki Entering Exiting
isfeature selection clickis: : :
 Notmadenear any feature, the (back) spiral (ahead) spiral
user is prompted in the status
bar to select the back tangent,
inwhich caserepeat theabove .
step. Figure 3
Spiral - Curve - Spiral Between Two Tangent Lines
» Madeat afeature, the conven-
tional CEDRA featureconfir- 7 4 Repeat Steps2and3toselectthe U 9  Click at the OK buttonto create
mation query box isdisplayed. exiting (ahead) tangent line. the alignment,
or
0 3 Confirm, or not theselection. Having selected theproper ahead click at theCancel buttontoabort
o tangent line, the the command.
If confirmation is given to any input dialog box
feature type other than that of a O ESTeVI(-VATo IS = Curved Alignment With Spivals
singleline, the user is prompted played.

amn
[marmE
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_ o |
CANCEL
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tangent line, theuser isprompted
in the status bar to select the
ahead tangent line.

length of the en-
tering (back) spi-
ra. An entry of

——

Figure 4

Horizontal Alignment with Spirals
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Having clicked at the OK button,
the alignment is drawn as indi-
catedinFigure3. Thecommand
isnow ready to berepeated from
Step 2.

Alignment w/Directions & Offset

Withthe /—[Alignmentwith Directions and
Offset]tool theuserisabletointroducean
alignment comprised of acircular curve
and spirals. Alternatively to creating a
basealignment asshowninFigure3, the
user may specify an offset vaue, in
which case the program generates an
alignment offset from abase alignment.

The differences between this tool and
the /~[Alignmentwith curve and spiral] tool
is that with thistool the user is able to
specify the start point (TS) of thealign-
ment and that the ahead tangent direc-
tionisexplicitly specified by theuser. In
so doing, the starting point of the spiral
may be located on:

* The man aignment TS point, in
which case the user’s intent is to
create a base back spiral, circular
curve and ahead spiral aong the
base alignment.

» Anoffsetlinefromtheaignment,in
which case the user’s intent is to
create an alignment offset from a
base alignment by specifying an
offset value, and the spiral lengths
and circular curve radius adjusted
for the offset.

For the above two cases, see Figure 5.

To use this tool, the user should:

0 1 Clickthe /~[Alignmentwith Direc-

tionsand Offset]toal.

0 2 ClickintheArcMapdisplay ata

* Single(two-paint) ling, polyline
or curve feature to select the
entering (back) tangent line.
In this case, the endpoint of

the feature is considered as
the start of the new alignment.

 Point feature to denote the
start point of the alignment.

base alignment

— Click at a point on the offset line and specify the offset
to generate the offset alignment.

the base alignment

— Offset > 0 for offset alignment on the outside of the

Click at the TS and specify an offset of
zero (0.0) to generate the base alignment.

\ Offset < 0 for offset alignment on the inside of
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Figure 5

Alignment with Direction and Offset

If thisfeature se- = Spiral Given Brections and Offzet
lectionclickis:
o Notmadenear | Frie e swmen
any feature Dack Targent Diectiorr  |ME 47 162972638 oK |
the user js [ fenietinestons jun caNcEL |
prompted |n Epirad Dlikaal -t [l nn
the status bar Erbeireg Spual Length o Offset - i ml =]
to select the Cireudar curee Fladi e @ st - B it | [1=00
back tangent, Ewxlng Spral Length & Offe=t - [m} EIII
in which case Cieade Poives o Keprodes frages, Mana) e -
repeat the Hin
above step. .
® Figure 6
« Made at a Spiral - Curve - Spiral with Directions and Offset
proper feature,
theconventional CEDRA fea-

tureconfirmation query boxis
displayed.

Confirm, or not theselection.

If confirmationisgiventoapoly-
gonfeature, theuser isprompted
inthestatusbar to select the start
point of the alignment, in which
case repeat from Step 2.

Having selected the proper fea-
ture, the program displays the
input dialog box of Figure 6.

Inthisfigurethedefault valuein
theBack Tangent Direction: data

fieldis: (@) NE9O00Q0if apoint

feature has been selected, or (b)

the direction of the selected fea-

ture, in which case the direction

is

» The direction of the line to-
wards the endpoint nearest to
the selection click,

» Thedirection of thetangent to
acurveat theendpoint nearest
to the selection click, or

» Thedirection of apolylineto-
wards the endpoint nearest to
theselectionclick fromtheop-
posite endpoint.
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The default values to all other
datafieldsareeither zero(0.0), or
the values entered during the
preceding use of the subject or
similar spiral tool command.
0 4 EnterintheBack Tangent Direc-
tion: data field the direction of
the back tangent.
0 5 Enter in the Forward Tangent
Direction: data field the direc-
tion of the forward tangent.
0 6 EnterintheSpiral Offset - ft (m):
datafield the offset of the offset
line to be created to the base
alignment.

A positive value will place the
offset alignment on the outside
of the base aignment, while a
negativevauewill placeitonthe
inside.

Theentriesinthefollowingthree
datafieldsarethose correspond-
ing to the base alignment
(baseline), and not those at the
offset alignment.
0 7 Enter in the Entering Spiral
Length @ Baseline - ft (m): data
field the length of the entering
(back) base spiral. An entry of
zero indicates that there is no
entering spiral.
O 8 Enter intheCircular curve Ra-
dius @ Basdline- ft (m): datathe
radiusof thecircular curvealong
the base alignment.
0 9 Enter in the Exiting Spiral
Length @ Baseline - ft (m): data
field the length of the exiting
(ahead) spiral. An entry of zero
indicates that there is no exiting

spiral.

0 10 Scroll downintheCreatePoints
at Keynodes(Y=yes, N=no): data
field, and select the:

* Yesoptionto create point fea-
tures at each of the control

points as shown in Figure 3,
or the
» No option to not create such
points(TS, SC, CS, ST).
O 11 Click atthe OK buttonto create
the alignment,
or
click at the Cancel button to
abort the command.

Having clicked at the OK button,
the alignment is drawn as indi-
catedinFigure3,if avalueof zero
is specified as an offset, or asin
Figure 5 if a nonzero offset is
specified. Thecommand isnow
ready to berepeated from Step 2.
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Spiralw/Direction,Length & Angle

With the /— [Spiral with Direction, Length
and Angle] tool the user isableto intro-
duceaback or forward spiral starting at
aspecified point. Ingeneral, theopera-
tion of thistool similar to the /— [Align-
ment with Directions and Offset] tool. The
differences include the
following:
e Instead of creating
a complete spiral-

Ertes the slignmeni datae

» Point feature to denote the
start point of the alignment.

If thisfeature selection click is:

» Notmadenear any feature, the
user is prompted in the status
bar to select the back tangent,
inwhich caserepeat theabove

step.

» Made at a proper feature, the
conventional CEDRA feature
confirmation query box isdis-

played.
Confirm, or not theselection.

If confirmationisgiventoapoly-
gonfeature, theuser isprompted
inthestatusbar to select the start
point of the alignment, in which
case repeat from Step 2.

Having selected the proper fea-
ture, the program displays the
input dialog box of Figure7.

w | Spiral Given Direction, Length and &ngle

curve-spiral align- Bach Targen! Dimchiors  |HE 47 25 2312636 o |
ment, only the spi- Tekel SpaslLengh - m} Ex cance |
ral iscreated. Lericth sorg the i - [a00
Spiral Argle in Degr. or dimds MATRAD &
e ltispossibletocre- Spkal Qllaet Distarce - i ml: N
ateonly aportion of Spivel risnintinn [Lest, Rigel e )

the spiral, or offset
spiral.

» Thespira angleT
must be known.

To use this tool, the user should:

O 1 Clickthe /— [Spiral with Direction,

Length and Angle] tool.

0 2 ClickintheArcMapdisplay ata

* Single(two-point) line, polyline
or curve feature to select the
entering (back) tangent line.
In this case, the endpoint of
the feature is considered as
the start of the new alignment.

Figure 7

Spiral with Direction, Length and Spiral Angle

Inthisfigurethedefault valuein
theBack Tangent Direction: data
fieldis: () NE9O00Q0if apoint
feature has been selected, or (b)
the direction of the selected fea-
ture, which directionis:
» The direction of the line to-
wards the endpoint nearest to
the selection click,

» Thedirection of thetangent to
acurveat theendpoint nearest
to the selection click, or
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» Thedirection of apolylineto-
wards the endpoint nearest to
the selection click from the
opposite endpoint.

The default values to all other
datafieldsareeither zero(0.0), or
the values entered during the
preceding use of the subject or
similar spiral tool command.
0 4 EnterintheBack Tangent Direc-
tion: data field the direction of
the back tangent.
0 5 Enter intheTotal Spiral Length
-ft (m): datafieldthelengthof the
whole spiral of the base align-
ment.
0 6 Enter in the Length along the
Soiral -ft (m): datafieldthelength
of thespiral tobegenerated from
the spiral’ s end to a point on the

spiral.

0 7 EnterintheSpiral AngleinDegs,
or d/m/s: datafieldthespird angle
T _expressedintermsof degrees
anddecimal thereof, orindegrees,
minutes, seconds and decimals
of asecond. Notethat if anega
tiveangleisentered, itsabsolute
value will be used.
0 8 Enter in the Spiral Offset Dis-
tance- ft (m): datafieldthespiral
offset distance if an offset spiral
istobecreated. A positivevalue
will placethe offset spiral onthe
outside of the base spiral , while
anegative value will place it on
the inside.

0 9 Scroll downintheCreatePoints

at Keynodes(Y=yes, N=no): data

field, and select the:

* Yesoptionto create point fea-
tures at each of the control
points as shown in Figure 3,
or the

» No option to not create such
points(TS, SC, CS, ST).

0 10 Click at the OK buttonto create
the alignment,
or
click at the Cancel button to
abort the command.

Having clicked at the OK button,
the spiral, or its offset spiral is
drawn. The command is now
ready to berepeated from Step 2.

Spiral Tangenttoalineand Curve

With the —, [Spiral tangent to a Line and
Curve] tool the user is able to introduce
aspiral tangenttoatwo-pointlineandto
acurve. Insodoing, theendpoint of the
selected curve nearest to the selected
lineisconsidered asthe SC or CSof the
spiral tobecreated. Tousethistool, the
user should:

O 1 Clickthe—.[Spiraltangenttoaline
and Curve] tool.

0 2 ClickintheArcMapdisplay at a

single (two-point) line to define

thelinetowhichthespiral istobe

tangent.

If this feature selection click is
made where there is no nearby
feature, the user is prompted in
the status bar to select the tan-
gent line, in which case repeat
the above step; else continue
with the next step.
O 3 Confirm,or not theselection.
If confirmationisgiventoapoint,
polyline, curve or polygon, the
user ispromptedinthestatusbar
to select the e tangent line, in
which case repeat from Step 2;
else, if atwo-point line has been
selected, continue with the next
step.
0 4 ClickintheArcMapdisplay at a
circular curvetodefinethecurve
to which the spiral is to be tan-
gent.

Note that the endpoint of this
curvenearest totheselected line
is to represent the end of the
spiral, that isthe SC or CSpoint.
Furthermore, thenormal distance
of thisendpoint fromthesel ected
line is to denote the P=k’ dis-
tancein Figure 2.

If this feature selection click is
made where there is no nearby
feature, the user is prompted in
the status bar to select the tan-
gent line, in which case repeat
the above step; else continue
with the next step.
O 5 Confirm,or not theselection.
If confirmationisgiventoapoint,
line, polyline, or polygon, the
user ispromptedinthestatusbar
toselect thecurve, inwhich case
repeat from Step4; elsg, if acurve
has been selected, the tool gen-
erates the tangent spiral.

The tool command remains ac-
tiveto repeat from Step 2.

Offset Spiral

Withthe — [Offset Spiral] tool, theuser is
ableto select an existing spiral and cre-
ate an offset spiral thereto. It isimpor-
tant to note that although an offset cir-
cular curve (concentric curve) can be
described by an equation, an offset spi-
ral cannot. Thusan offset spiral isgen-
erated by traversing along the base spi-
ral, determining the instantaneous ra-
dius, and then traversing to the left or
right the specified offset distance, thus
establishing a set of temporary points
which are connected to form the offset

spiral.
To use this tool, the user should:
0 1 Click the=:[Offset Spiral] tool.

0 2 ClickintheArcMapdisplay at a
base or offset spiral to select it.
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03

04

o5

If this feature selection click is
made where there is no nearby
feature, the user is prompted in
the status bar to select the spiral
to be processed, in which case
repeat the above step; else con-
tinue with the next step.

Confirm, or not theselection.

If confirmationisgiventoapoint,
line, polyline, curve or polygon,
the program beeps, and the user
is prompted in the status bar to
select the spiral to be processed,
inwhich caserepeat from Step 2;
else, if amain spiral or an offset
spiral has been selected, the in-
put dialog box of Figure8isdis-
played, in which case continue
with the next step.

Enter in the Spiral Offset Dis-
tance- ft (m): datafieldtheoffset
distance from the main selected
spiral. Notethat:

» A positiveoffset will createan
offset spiral on the outside of
themain spiral, and anegative
offset on the inside.

* If an offset, rather than amain
spiral, has been selected, the
offset spiral to be created will
becreated offset fromthemain
spiral corresponding tothe se-
lected offset spiral. Thatis, an
offset spiral keeps track of its
originmainspiral.

Enter in the Distance Between
Points - ft (m): datafield adis-
tancetodenotehow closetoeach
other the points to define the
offset spiral areto belocated.

Regarding the
aboveentry refer
to the introduc-
tion of this tool

. izt S-|r'in:||
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g7

The default distance is one (1)
foot (meter).

Click at the OK button to create
the offset spiral,

or

click at the Cancel button to
abort the command.

Having clicked at the OK button,
theoffset spiral isdrawn, and the
dialog box of Figure 8 is dis-
played again to introduce an-
other offset spiral from the same
mainspiral.

Click at the Cancel button to
terminate the command.

Project a Point on a Spiral

Withthe_ [Projectapointonaspiral]tool,
theuser isabletoselectanexistingmain
or offset spiral (see Figure 9), and then
project selected points to create point
featuresat thepoint of projectiononthe
selectedmainor offset spiral. Inproject-
ing pointsonamain or offset spiral, the
following should be noted:

Erter the spial ofiset disiarece:

The point to be projected may be
any point, the endpoint or vertex of
aline, polyline, curve or polygon
nearest to theclick of feature selec-
tion, orany click withintheArcMap

display.

If the point of projection of a se-
| ected point happensto proj ect back
of the start of the spiral, awarning
message box is displayed, and the
command aborts.

If the point of projection of a se-
lected point happens to project
ahead of the end of the spiral, a
point of projection may or may not

command. The % piral Dllksel Ditbarce - 1| fml; 10 oK |
distance to be | fwees BetwemnPank - limk CANCEL
specifiedisalong

the main spiral. Figure 8

Input Dialog Box for an Offset Spiral

becreated, depending onwherethe
selected point is located with re-
spect to the spiral.

To use this tool, the user should:

01

02

O3

0 4

Click the i, [Project a point on a
spiral] tool.

ClickintheArcMapdisplay at a
base or offset spiral to select it.

If this feature selection click is
made where there is no nearby
feature, the user is prompted in
the status bar to select the spiral
to be processed, in which case
repeat the above step; else con-
tinue with the next step.

Confirm, or not theselection.

If confirmationisgiventoapoint,
ling, polyline, curve or polygon,
the program beeps, and the user
is prompted in the status bar to
select the spiral to be processed,
inwhich caserepeat from Step 2;
else, if amain spiral or an offset
spiral has been selected, con-
tinue with the next step.

ClickintheArcMapdisplay at a
point, theendpoint or vertex of a
line, polyline, curve or polygon
nearest to the click of feature se-
lection, or anywhere in the dis-
play to define the point to be
projected.

Having selected the point, it is
projected ontheselected mainor
offset spiral, andapoint featureis
created at thepoint of projection.
The command remains active to
select another point to be pro-
jected.

Line Tangent to a Spiral

Withthe - [Line Tangentto a spiral] tool,
theuser isableto select anexistingmain
or offset spiral (seeFigure10), andthen:
(a) select pointswhicharelocatedonthe
outside of the spiral to create tangent
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< A ]

< X

A Tangent
—_ n t i
“« z > P_ = Point to be projected

Figure 9
Point Projected on a Spiral

Point P,

Tangent

Point P, - point of tangency

for points P, and P, —/

Proper spiral limits between A and B

_/

Point P, - point of tangency
for points P, and P, B

Figure 10
Tangent to a Spiral from an External Point

lines to the spiral, or (b) select points
which arelocated on the spiral to create
tangent linesto the spiral at said points.
Inselectingthesepoint fromwhich, or at
whichthetangent linesaretocommence,
the following should be noted:

A point from which atangent isto
emanate may beany point, theend-
point or vertex of aline, polyline,
curve or polygon nearest to the
click of feature selection, or any
click within the ArcMap display.

If the point islocated on the inside
of the spiral, atangent line cannot
be created.

If the point islocated on the spiral,
the user should specify the length
of the tangent line to the spiral at
that point

If thepointislocated ontheoutside
of the spiral, atangent line may, or
may not be able to be created.

To use this tool, the user should:

o1

g2

Click the = [Line Tangent to a
spiral] tool.

ClickintheArcMapdisplay at a
base or offset spiral to select it.

If this feature selection click is
made where there is no nearby
feature, the user is prompted in
the status bar to select the spiral
to be processed, in which case
repeat the above step; else con-
tinue with the next step.

04

s Line Tangent To A Spiral

0 3 Confirm, or not theselection.

If confirmationisgiventoapoint,
line, polyline, curve or polygon,
the program beeps, and the user
is prompted in the status bar to
select the spiral to be processed,
inwhich caserepeat from Step 2;
else, if amain spiral or an offset
spiral has been selected, con-
tinue with the next step.

ClickintheArcMapdisplay at a
point, the endpoint or vertex of a
line, polyline, curve or polygon
nearest to the click of feature se-
lection, or anywhere in the dis-
play to define the point from
which, or at which the tangent
lineisto commence.

Having selected the point, it is

projected on the selected main

spiral to determine the point’'s
position with respect to the spi-
ral. If the pointislocated on:

» The inside of the spiral, the
warning messagebox of Figure
11 is displayed informing the
user that a tangent line cannot
be created.

EBX

! E Fairt inzide the zpiral - Ma Tangent

Figure 11
Unable to Create a Tangent Line

In this case, click at the OK
buttonto acknowledgeand re-
peat thecommand from Step 2.

» The outside of the spiral, the
tangent lineis created, aswell
asapoint featureat thepoint of
tangency. In this case, the
commandremainsactivetore-
peat from Step 4.

The command remains active to
repeat from Step 4.
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Point or Radial Line at a Spiral

With the - [Point or Radial Line along a
spiral with plus and offset] tool, the user is
abletocreatepoint or linefeaturesalong
an existing main spiral by specifying a
plusdistancefromthestart of the spiral,
and offset distance to theleft or right of
thespiral. If linesaretobecreated, they
arecreated at the specified plusdistance
with adirection that is equal to thein-
stantaneous radial direction having a
length equal to that of the specified
offset. Thelinecommencesat thespiral
and proceedsto theright of the spiral if
theoffset valueispositive, andtotheleft
if negative.

Because an offset spiral cannot be rep-
resented by an equation, this tool can-
not be used on an offset spiral. If an
offset spiral is selected, the point or
radid linetobecreatedwill created about
the offset spiral’sorigin spiral.

If itisdesired to create apoint along an

offset spiral, the user has two choices.

e Use this subject tool, and specify
plus and offset distances from the
mainspira. If theoffset distanceis
not known or cannot be remem-
bered, use the 2, [Echo geometric
data of an element] tool to echo the
spiral offset valueprior totheinvo-
cation of the subject tool.

*  Usethej, [Pointsalongalineorcurve
with plus and offset] tool,instead of the
subject tooal, to create a point from
the start of the offset spiral. Inthis
case note that the offset spira is
treated as a polyline, which in this
case is a series of chords. This
spacing dictates the mathematical
precision of creating such points.
Referenceis madeto the = [Offset
Spiral] tool regarding the spacing of
points that constitute the offset
spiral.

To use this tool, the user should:

0 1 Click the--/[Point or Radial Line
alongaspiralwith plusand offset] tool .

0 2 ClickintheArcMapdisplay at a
main spiral to select it.

If this feature selection click is

* Point option to create apoint,
or the
* Lineoptionto createaline.

made where there isno nearby [0 7 Click at the OK buttonto create
feature, the user is prompted in the point or line,
the status bar to select the spiral or
to be processed, in which case click at the Cancel button to
repeat the above step; else con- abort the command.
tinue with the next step.
Having clicked at the OK button,
0 3 Confirm, or not theselection. thepoint or lineisdrawn, and the
input dialog box of Figure 12 is
If confirmationisgiventoapoint, displayed againtorepeat thepro-
line, polyline, curve or polygon, cessfrom Step 4.
the program beeps, and the user
is prompted in the statusbar to 0 8 Click at the Cancel button to
select the spiral to be processed, terminate the command.
inwhich caserepeat from Step 2;
else, if a main spiral has been Spiral Intersections
selected, the input dial og box of
Figure12isdisplayed, inwhich ~ Withthe— [Spiral Intersections] tool, the
casecontinuewiththenext step.  user is able to select an existing main
spiral, or offset spiral, and intersect it
O 4 EnterinthePlusDistance(posi- with atwo-point line, curve or another
tive) - ft (m): data field the diss mainor offset spiral (seeFigures13, 14
tance denoting how far is the and 15). When intersecting a main or
pointorlinetobecreatedfromthe  offset spiral with a two-point line or
start of the spiral. curve, thelineor curveneed note neces-
sarily intersect themain or offset spiral.
Notethat apositivedistancemust  They are extended to intersect. How-
be specified. If anegative dis-  ever,itispossibleforacirculararctonot
tanceisentered, awarning mes-  intersect a main or offset spira even
sageisdisplayedtothat effect. In  whenextended. Inthiscasetheprogram
this case, click at the OK button  beeps, but remains active to select an-
toacknowledgethemessage,and  other feature to be intersected. When
display the input
dialogbox of Fig-
urel2 aga| n. Re- = Paint or radial ling aleng a spiral with plas and offset g@gl
peat Step4tocor- Errihe iy
rect the data en- Fhas Ditarce |posiivel
try. Dilze! Dictrvce [ 1chi, - i
Tvp= of Fealurs ko Cissbs,
O 5 Enter intheOff-
set Distance - ft
(m): datafieldthe Figure 12
distance denot- Dialog Box for Points along a Spiral
ing how far tothe
left or totheright
of the spiral the point is to be intersecting amain or offset spiral with
located, or thelineisto extend.  another main or offset spiral, the two
spirals must actually intersect. Other-
0 6 Scroll downinthe Typeof Fea-  wise, the program assumes a no inter-

ture to Create: data field, and
select the:

section condition much like that of a
circular curve as stated above.
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To use this tool, the user should:

0 1 Click the = [Line Tangent to a
spiral]toal.

0 2 ClickintheArcMapdisplay ata
base or offset spiral to select it.

If this feature selection click is
made where there is no nearby
feature, the user is prompted in
the status bar to select the spiral
to be processed, in which case X, (Typ.) NG
repeat the above step; else con-

tinue with the next step. Fi 13
igure

003 Confirm.or not theselection. Intersection of a Spiral with a Straight Line

If confirmationisgiventoapoint,
line, polyline, curve or polygon, + X

the program beeps, and the user o
is prompted in the status bar to I
select the spiral to be processed, | Tangent

o

£
inwhich caserepeat from Step 2; t ot A
else, if amain spiral or an offset 2
spiral has been selected, con-
tinue with the next step.

0 4 ClickintheArcMapdisplay ata
two-point, not a polyline, curve ‘\\
or another main or offset spiral. A —»

“— Center of the Circle

If this feature selection click is Figure 14

made where there is no nearby Intersection of a Spiral with a Curve
feature, the user is prompted in
the status bar to select the line,

curve or spiral to be processed, &
in which case repeat the above ,\é‘%
step; else continue with the next

step.

o

N

d

0O 5 Confirm,or nottheselection.
A1 Tangent1

W,<0 W,>0

If confirmationisgiventoapoint,
polylineor polygon, theprogram
beeps, and the user is prompted N
inthestatusbar to select theline, \

curve or spiral to be processed,
inwhich caserepeat from Step 2;
ese ifaline curve, mainspira or
an offset spiral has been se- NE
lected, the program: o)
« Displaysapoint feature at the

intersection, if thereis one,

or Figure 15

Intersection of a Spiral with a Spiral
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* Beepsinforming theuser that Notes

there is no possible intersec-
tion.

CEDRA Layer Naming Convention

All of the features (points, lines and
curves) that are created by the toolsin
the CEDRA-Spiral-Tools toolbar are
stored in the current active layer. The
[Set Active Layer] command within the
CEDRA-AV cad-Menus toolbar can be
used to define the current active layer.

Using thiscommand, theuser isableto:
(a) select anexisting layer asthecurrent
active layer, or (b) enter the name of a
new layer which should be created.

In the case where the user enters the
nameof thecurrent activelayer, theuser,
forexample, couldenter L_Oasthename
of the current active layer. Inthissitu-
ation, when the program goesto store a
point feature, theprogramwill look for a
layer called L_0 in the map’s Table of
Contents.

If thelayer existsand is defined to con-
tain point features, the new point will be
storedintheL_Olayer.

If theL_0 layer does not exist or exists
but is not defined to contain point fea-
tures, the program would create a new
layer called L_Opn, wherethe pn suffix
denotespoints. Likewise,if alinewasto
becreated, theln suffix would beused to
denotelines. For curves, thecv suffixis
used. The pg suffix isused to denote a
layer containing polygon features.

Thisnaming conventionisreferredtoas
the CEDRA Layer Name Convention
andisemployed whenthecurrent active
layer doesnot exist and exists, butisnot
definedto containthefeaturetypebeing
stored. Notewhen entering the name of
the current active layer, it is not neces-
sary toincludethe CEDRA Layer Name
Convention suffix (pn, In, cv, etc.). The
softwarewill takeinto account thesuffix
when storing information.

a Whenstartinganew documentfile,
itisrecommendedthat theuser first
defines the current working direc-
tory usingthe[Set Working Directory]
command and then setsthe current
activelayerwiththe[Set Active Layer]
command. The[Set Working Direc-
tory] command withinthe CEDRA-
AV cad-Menustoolbar can be used
todefinethedefault folder or direc-
tory wherenew dataisto be stored.

b. If the current active layer does not
exist in the map’s Table of Con-
tents, the user is prompted to enter
the name of the shapefile or
featureclass of the new layer to be
created. Reference is made to the
CreatingaPer sonal Geodatabase
section in the February 2006 issue
of Command of the Month for a
detailed description of how to cre-
ateanew shapefileor afeatureclass
within a Personal GeoDatabase
(PGD).

c. When creating aPGD, care should
be given to ensure that the proper
FaseX,FalseY and False XY val-
ues are specified. Refer to the
GeoDatabaseConsider ationssec-
tioninthe May 2005 issue of Com-
mand of the Month for a detailed
description of these parameters.

Summary

The various commands of the{ CEDRA-
Spiral-Tools} toolbar enable the user to
perform a variety of geometric opera-
tions involving highway spirals. They
may also prove of an invaluable assis-
tance in transcribing deeds of parcels
of land adjacent to highways and ex-
pressways which quite often employ
roadway alignments with spirals.

As always, should the reader have any
comments or suggestions they should
feel freeto forward them to us.

If you have arequest for Command
Of The Month, feel free to phone,
fax or e-mail your request to The
CEDRA Corporation.




