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Application Description

Civil Engineers and utility mappers of -
ten are involved with generating cross-
section drawings. For those who are
unfamiliar with thesetypes of drawings,
across-section is aview taken along a
line that is perpendicular to an align-
ment. A seriesof cross-sectionsaretypi-
cally generated along an alignment.

On across-section drawing, not only is
the existing ground surface shown, but
additional layers of information can be
displayed. For example, a proposed
roadway surface, the roadway subbase
and so forth. Additionally, crossings
are also shown on the cross-section

Intersect with Sections Overview

The [Intersect with Sections] menu com-
mand enablestheuser tointersect cross-
sections associated with a horizontal
alignment with polylineand/or polygon
layers. Theresult of whichwill be: (a) a
dBase table containing the intersection
points and/or (b) point features which
arestoredinthecurrent activelayer. The
dBasetablethat iscreated isreferred to
asaCross-Section PointsTable. This
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This month’s issue discusses how to
create a Cross-Section Points Table
which contains the intersections of
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drawings. A crossing can represent the ) e 5 et Pad Elevation s
location of awater or sewer lineinrela FEEITES M) Cess Ezhler e Figure 1
tionship to the existing ground surface. CEDRA-AVland-CrossSection
table can be added to the data frame Toolbar
As such, a cross-section drawing con-  wherecross-sectiondrawings
tains a wealth of information which is  aretobecreated. Insodoing,
vauableindetermining earthwork quan-  the user is able to superim-
titiesaswell asinthe construction phase  pose individual points upon /k
of aproject. the cross-sections. For ex- //
ample, sewer and/or water line -
Recently we were asked if therewasa  crossings.
way to automate the plotting of the i + I
crossings on across-section. The[Plot  For this command to operate | T
Cross Sections] command will generate  the user must activate the
fully annotated cross-section drawings polyline and/or polygon

but had no provision for annotating
crossings, until recently.

The CEDRA Solution

To accommodate the application de-
scribed above, the[Intersect with Sections]
command located within the CEDRA-
AVland-CrossSection Toolbar, see Fig-
ure 1, was created.

layer(s) prior to activating the
command. If nolayerisactive
orif anunsupportedlayer type
isactive, an appropriate error

message will be displayed.

Horizontal Alignment
Cross-Section Line
Water Line

Sewer Line
Intersection

ShowninFigure2isahorizon-
tal alignment with 6 cross-sec-
tionlines. Inthisexample, two
layersareintersected with the

Figure 2 Red Plus Signs

denote the intersections which would
be computed by this command
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horizontal alignment. A water linelayer
and a sewer line layer. The result of
executing this command would be 8 in-
tersections, 4for thesewer lineand 4 for
thewater line. Eventhough thissample
illustratesonly linelayers, thecommand
will also process polygon layers.

The Cross-Section Points Table that is
createdwill containthefollowingfields:

STATION:  station value
OFFSET: offset value
ELEVATION: elevation value
COMMENT: comment or label
PT_TYPE:  point marker type

The STATION and OFFSET values are
computed based upon the intersection
with the cross-section line. Positive
offsets are to the right of the horizontal
alignment direction, while negative off-
sets are to the left. Station values in-
crease in the direction of the horizontal
alignment.

TheELEVATION valuecan bedetermined
inoneof 3fashions. Thefirst optionis
toextract theel evationfromafield asso-
ciated withthefeature. Thesecond isto
interpolate an elevation based upon a
reference cross-section surface in con-
junctionwith the computed offset of the
intersection. Thethird optionissimilar
to the second with the exception that
COVER and/or DIAMETER valuescan be
included in the elevation computation.
The COVER and DIAMETER valuesmust
beinches/millimeters. Specifically, the
elevation value computation for this
option is asfollows:

US units
ELV = Exsc - (COVER/12) - (DIAM/12)

Metric units
ELV =Exsc - (COVER/1000) - (DIAM/1000)

where Exsc denotestheinterpol ated el -
evation on the reference cross-section
surface at the intersection's computed
offset location.

The COMMENT value can be extracted
fromafieldassociated withthefeatureor
can be explicitly entered by the user

during execution of thecommand. This
valuewill appear onthecross-sectionas
a note above the position of the cross-
section point. For example, 8" Water
Linecould beacomment, or Prop R/W.
The comment can be comprised of a
maximum of 80 characters.

ThePT_TYPE value denotes the marker
that isused when the cross-section point
isplotted on across-section. Available
options include the following:

POINT POINT W/ LINE
CIRCLE CIRCLE W/ LINE
OCTOGON OCTOGONW/LINE
SQUARE SQUARE W/ LINE
TRIANGLE TRIANGLE W/ LINE
LINE

Theoptionsabovewhichincludethe W/
LINE textdenotethat avertical linewill be
included in the plotting of the cross-
section point.

When across-section point isplotted, a
point featureiscreated andtheMRK field
is assigned a value which the user can
classify uponto assignaspecific marker
forthat value. ThefollowingMRKvalues
are stored based upon the PT_TYPE
value:

POINT 1 CIRCLE 2
OCTOGON 3 SQUARE 4
TRIANGLE 5

Intersect with Sections Operation

To use this menu command, the user
should:

01 Scroll downinthetableof con-
tentsarea, and select the lay-
ers that contain the polyline
and/or polygon fea-
tures to be pro-
cessed. 3

02 If al featureswithin

the active layer are
tobeprocessed, pro-

. Intersect with Sections

Layerstool thefeaturesto be

processed.
03 Scroll down in the {CEDRA-
AVland-CrossSections} menu
combo box, and select the[In-
tersect with Sections] menu
command, seeFigure 1. If the
prerequisiteconditionsarenot
met, a warning message such
asthat showninFigures3or4
will bedisplayed. Atthispoint
click the OK button and make
theappropriateadjustments. |f
the prerequisites are met, the
dialog box of Figure 5is dis-

played
04 Scroll downintheHorizontal
Alignment ID: datafield, and
select from the displayed data
list the identification number
pertaining to the alignment
along which the cross sections
lines are to be developed. If
erroneously the blank line op-
tionisselected, or if an align-
ment identification number is
entered inthisdatafield for an
alignment that doesnot exist, a
warning message is displayed
tothat effect. Inthiscase, click
at the OK button to acknowl-
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Mo themes have been selected
far intersection.

Figure 3
No Layer Selected
Warning Message

=0l x|

Only Palyline/Paolygon themes can be selected
for cross-zection intersection.

ceedtothenext step,
otherwise, select
with the -7 Select
FeaturesfromActive

Figure 4
Polyline and Polygon Layer

must be selected Warning Message
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edge, and repeat the command
process from the beginning.

Enter in the Profile Offset - ft
(m): data field the offset dis-
tance from the baseline along
which the profile are to be
stripped. A negative offset
strips the profile to the left of
the alignment, and a positive
offset to the right. The zero
offset of the cross sections is
always at the alignment.

Enter intheLeft X-sectionLimit
-ft (m): datafieldthemaximum
left offset limit fromthealign-
ment for which intersections
are to be computed.

Enter in the Right X-section
Limit - ft (m): data field the
maximumright offsetlimitfrom
the alignment for which inter-
sections are to be computed.

Enter intheX-sections/Profile
Identifier: data field the root
name of the tables to be cre-
ated. Theformat of the Cross-
Section Points Table will be
XScX_pts,whereX denotesthe
horizontal alignment identifi-
cation. Itissuggested that the
default, xsc, isentered for this
parameter.

Scroll down in the Reference
Cross-Section Surface: data
field, and select from the dis-
played choicelist the name of
theCrossSection DataTable
whichistobeusedfor comput-
ing elevation values. If the
elevation values are to be ex-
tracted from afield, select the
<none> option.

Scroll down in the Elevation

from: datafield, and select the:

» Elevation Field optionto
indicatethat the€elevation
value is to be extracted
fromafieldthat isassoci-
ated with the feature be-
ing processed.

. Cross-Section Intersection Parameters

E nter the crozs-zection stipping parameters:

=101 x|

CANCEL |

Harizantal Alignment 10 !1 ;j
Prafile Offset - ft (m]: o

Left #-zection Limit - ft [m]; |2EIEI

Riight -section Limit - ft {m] 200

#-zections/Prafile |dentifier: I:-:su:1

Reference Cross-Section Surface: !<r‘u:une> j
Elewation from: IElevatiDn Field j
Eleseation Field: I<nu:une> j
Coever Field: I<nu:une> :_I
Diameter Field: i<nu:une> j
Comment Field or "Comment'" I<nu:une> j
Paint kM arker Type: iF'EIINT LI
Delete Current D ata [v=yez, M=nol: IN::: _v_l
Create Point Features [v'=pez, M=no]: iN-:u LI

011

Figure 5 Intersect with Sections Specification Multi-Input Dialog Box

* Cross-Section Surface
option to indicate that the
elevation value is to be
interpolated using the
computed offset valueand
reference cross-section
surface.

e Cross-Section Surfacew/
Cover ,Diameter optionto
indicatethat theelevation
valueisto beinterpolated
using the computed off-
set value and reference
cross-section surface
along with the Cover and
Diameter values.

Scroll down in the Elevation
Field: datafield, and select the
field that contains the €leva-
tionvalues. If thereisno cor-
responding field, select the
<none> option.

Scroll downintheCover Field:
datafield, and select the field
that contains the elevation

0 14

values. If there is no corre-
sponding field, select the
<none> option.

Scroll down in the Diameter
Field: datafield, and select the
field that contains the eleva-
tionvalues. If thereisno cor-
responding field, select the
<none> option.

Scroll down in the Comment
Fieldor "Comment": datafield,
and select the field that con-
tains the elevation values. If
thereisnocorrespondingfield,
select the <none> option. Al-
ternatively, the user is able to
explicitly enter the comment
value. Thisisaccomplishedby
entering the comment, en-
closed in double-quotes. For
example, " SampleComment".
In this case, the text Sample
Comment would be assigned
to al intersection points that
are computed. As such, this
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capability should only be used
when it isdesired to apply the
samecommenttoall computed
intersection points.

0 15 Scroll down in the Point

Marker Type: data field, and

select thedesired type of point

marker to be displayed when
plotting cross-section points.

0 16 Scroll downintheDeleteCur-

rent Data: datafield, and se-

lect the:

* Yesoptiontoindicatethat
thedBasetablecreated by
thiscommandistobeover-
written. Any data con-
tained in thistablewill be
deleted and as such lost.

* Nooptiontoindicatethat
the existing contents of
thetablearetobeleft asis.
Any new datawill be ap-
pended to the table.

0 17 Scroll down in the Create

Point Features: datafield, and

select the:

* Yesoptiontoindicatethat
the command is to create
point features at each of
the computed cross-sec-
tionintersectionlocations.
Thepoint featurescreated
will be stored in the cur-
rent active layer.

* Nooptiontoindicatethat
point features are not to
be created.

0 18 Click at the OK button to ex-
ecute the command,

or

Click at the Cancel button to

abort the command.

Having clicked at the OK button, the
program begins its computations and
oncedone, displaysinthe ArcMap view
the cross section lines. A cross section
lineisdisplayed in red at the specified
station interval. A crosssection lineis
also displayed at any alignment control
point, random point and odd station, if
thereareany. A small plussignisalso
displayed at theintersection, if any, of a
crosssection linewith afeaturethat was
processed.

The cross section lines and red plus
signs are stored in an annotation group
layer labeledxscX _pts. If theuserwishes
to delete this annotation group layer:

0 19 ClickattheView menu, select
the Data Frame Properties
command, and activate the
Annotation Groupstag.

0 20 Click at the xscX_pts name,

click at the Remove Group
command, and then click at
the OK button to close the
dialog box and remove the

group layer.

Shown in Figure 6 is a sample Cross-
SectionPointsTable. Thereisnolimitto
the number of records this table can
contain. Additionaly, the records do
not have to appear in station ascending

order. Figure7 containsacross-section
plot with 4 superimposed cross-section
points.

Notes

a Inordertohavethe[Plot Cross Sec-
tions] command plot crossings on
the individual cross-sections, the
user must add a Cross-Section
PointsTabletotheDataFramewhere
the cross-sections are being plot-
ted. In order for the [Plot Cross
Sections] command to process the
table, the name of thetable must be
of the form xscX_pts, where X de-
notes the current horizontal align-
ment i dentification.

b. The point features that are created
by this command are stored in the
current active layer, as specified
withthe[SetActive Layer] command.

Summary

Those userswho have arequirement to
produce cross-section drawingswill find
the[Intersect with Sections] especially use-
ful in plotting crossings. Additionally,
this command can also be used to sim-
ply identify theintersectionsof polyline
and polygon features with cross-sec-
tionlines. Thisinformation can be used
in stakeout applications.

As mentioned at the outset of this pub-
lication, theimplementation of thiscom-
mand was the direct result of a sugges-
tion we received. So that, we encour-

B Attributes of xscl_pts -0 x|
Li] 1] STATION OFFSET ELEVATION COMMENT PT_TYPE A

[ ] 1050 -4 555 |PROP RS CIRCLE W LINE

1 1050 Ta 556 |PROP RAn CIRCLE WY LIME

2 1075 -50 553 |5" WL POl T Wiy LIME

3 1075 a0 554 5" WL POIMT wr LINE

4 1075 -fa 555 |PROP RAN SGUARE WY LIME

5 1075 7a 556 |PROP RAN SaUARE WY LIME j
Record: ﬂill 1 _I*Iﬂl Show: I Al Selected | Recordz [0 out of 154 Selected. ) Optiang =

Figure 6 Sample Cross-Section Points Table
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Figure 8-13(f) Sample Cross-Section with Cross-Section Points Superimposed

age our users and those interested in
our software to feel free to pass along
their suggestions.

After all, if the software does not ad-
dress the application being worked on,
then there’s no need for the software.
Assuch, The CEDRA Corporation tries
its best to deliver application solution
products.

Theimplementation of the[Intersect with
Sections] command isarecent enhance-
ment to the CEDRA-AVland-
CrossSection toolbar. Userswith asoft-
ware support agreement should check
with The CEDRA Corporation on how
to obtain a software update so as to be
ableto utilize this new functionality.

As aways, users who have a need for
functionality that isnot presently avail-
ablein CEDRA software should fedl free
to forward these requests to CEDRA,
aswell as, any other comments or sug-
gestions you may have.

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




