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Application Description

As stated at the bottom of this publica-
tion, CEDRA software “bridges engi-
neeringand GIS’. Anexampleof atypi-
cal engineering application isthe extrac-
tion or stripping of cross-sections and
profilesfrom asurface.

Previous issues of Command of the
Month have discussed how to:

0 establish a horizontal alignment
(March2007),

O plot profiles (December 2005 and
April 2010),

0 plot cross-sections (April 2007),
and

O produce plan and profile drawings
(November 2005).

All of the above are either directly or
indirectly related to the process of ex-
tracting or stripping cross-sections and
profiles.

The CEDRA Solution

To address the application of extracting
cross-sections and profiles, the follow-
ing four commandswithin the CEDRA-
AVland Cross-Section/Profile-Com-
mands combo-box (Figure 1):
[Sections from Contours]
[Sections from Polygons]
[Sections from TIN]
[Profile from Sections]
aswell asthe:
[Profile from TIN]
command, within the CEDRA-Polygon-
Toolstoolbar (Figure 2), al providethe
ability to extract cross-sections and/or
profiles. Depending upon the data
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Thismonth’sissue discussesthevari-
ous commands that are available to
the user for extracting or stripping
cross-sections and profiles.

source, the user selects the appropriate
command. The result of executing any
of the above mentioned commands is
the creation of one or two dBasetables.
These tables will contain information
describing the cross-sections and pro-
fileand arereferred to asthe CrossSection
Data Table and Profile Data Table, respec-
tively. Note, no features (points, lines,
etc.) are created by these commands.

The[Sections from Contours], [ Sections from
Polygons] and [Sections from TIN] com-
mands require the definition of a hori-
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zontal alignment and will result in the
creation of two dBase tables (one con-
taining the cross-sections, CrossSection
Data Table, and the other the profile, Pro-
file Data Table).

The [Profile from TIN] command requires
the presence of a selected polyline fea-
ture and an ArcGIS TIN Dataset. The
result of executing thiscommand isthe
creation of asingledBasetable contain-
ing the profile, the Profile Data Table.

The [Profile from Sections] command re-
quiresthe presence of line features that
represent cross-sections, from which, a
profileisextracted given aspecified off-
set. The result of executing this com-
mand is the creation of a single dBase
table containing the profile, the Profile
Data Table.

Sections from Contours Overview

The [Sections from Contours] command
extracts cross-sections and a profile
from a series of line features. Theline
features may be two-point lines or
polylines (lines comprised of morethan
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2 vertices). Additionaly, the line fea
tures which are processed by this com-
mand can residein multiplelayers.

As stated previously, this command re-
quiresthedefinition of ahorizontal aign-
ment in order to operate. As such, the
user must first create the horizontal
alignment. Reference is made to the
March 2007 issue of Command of the
Month for information describing this
process.

After the horizontal alignment has been
defined, the user selectsor activatesthe
linelayer(s) to beprocessedinthe Table
of Contents(TOC). Note, there must be
at least one activelinelayer in order for
thiscommand to function. Furthermore,
the command will process the selected
featuresin the active layer(s). If an ac-
tivelayer does not contain any selected
features, then all features in the layer
will be processed.

Following the selection of the line
layer(s), and featuresif appropriate, the
command is activated. A multi-input
dialog box will appear prompting the
user for the various cross-section and
profile extraction parameters.

Once the values for the various param-
eters have been specified, the OK but-
ton is selected and the extraction pro-
cess begins. Upon completion, two
dBase tables will be created (one con-
taining the cross-sections, CrossSection
Data Table, and the other the profile, Pro-
file Data Table.

Sections from Contours Operation

0 1 Scroll downinthetableof con-
tents area, and select the line
layer (s) that containthelinefea
turesto be processed. If all fea-
tureswithinthelayer(s) aretobe
processed skip to Step 3. If not,
the user will need to select the
featuresthat areto be processed.

0 2 Select with the -7 Select Fea-

turesfromActive Layerstool the

line featur esto be processed.

i Cross-Section Stripping Parameters

Enter the crogz-zection stipping parameters:
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#-zectionz/Profile |dentifier:; ||:ug'l
Figure 3

[Sections from Contours] Multi-Input Dialog Box

0 3 Scroll down in the {Cross-Sec-
tion/Profile Commands} menu
combo box, and select the [Sec-
tions from Contours] menu com-
mand. If the prerequisites, as
outlined above, for using this
command are not met, an appro-
priateerror messagewill appear.
If therequisites are satisfied, the
multi-input dialog box of Figure3
will bedisplayed.

0 4 Scroll down in the Horizontal
Alignment ID: datafield, and se-
lect from the displayed datalist
theidentification number pertain-
ing to thealignment along which
the cross sectionsand the profile
aretobestripped. If erroneously
the blank line option is selected,
or if an alignment identification
number is entered in this data
field for an alignment that does
not exist, a warning message is
displayed to that effect. In this
case, click at the OK button to
acknowledge, and repeat the
command process from the be-
ginning.
0 5 Enter intheProfileOffset - ft (m):
datafieldtheoffset distancefrom
thebaselinealong whichthepro-
filearetobestripped. A negative
offset stripsthe profileto thel eft
of the alignment, and a positive
offsettotheright. Thezerooffset
of the cross sectionsis always at
the alignment.

O 6 Enter intheLeft X-section Limit
-ft (m): datafieldthemaximumleft
offsetlimitfromthealignment up
towhich the crosssectionsareto
be stripped.

0 7 Enter intheRight X-sectionLimit

- ft (m): datafield the maximum

right offset limit from the align-

ment up to which the cross sec-
tions are to be stripped.

O 8 Enter in the X-sectiong/Profile

Identifier: datafieldtherootname

of the tables to be created. The

execution of this command re-
sultsinthecreation of twotables,
one containing the cross section
data, and the other the profile
data. Thusthe root name speci-
fied should besymbolically ogX,
where og denotes the cross sec-
tion and profileidentifier, and X
thealignment i dentificationnum-
ber. The program will then ap-
pendthefileextension .xscforthe
cross sections table, and thefile
extension.profortheprofiletable.

Thus, og3.xscand og3.pro could

denote the original ground cross

sectionsand profile, respectively,

along alignment 3.

0 9 Click at the OK button to ex-

ecute the command,

or

Click at the Cancel button to

abort the command.
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played at theintersection of
a cross section line with a
contour line. Thisisreferred
to as a cross-section point.

The profile elevation at a
cross-section is interpo-
lated, at thespecified of fset,

using the cross-section
points. That is, the points
where a plus sign is dis-

played.

The station interval at
which the cross sections
are to be stripped is that
specified with the [Horizon-
tal Alignment Data] command.

Toviewthecontentsof the
twodBasetables:
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Figure 5 - CrossSection Data Table (ogX.xsc)
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Figure 6 - Profile Data Table (ogX.pro)

Having clicked at the OK button, the
programcreatestheabovesaidtwotables
anddisplaysinthe ArcMapmap areathe
crosssectionlines, seeFigure4. A cross
section line is displayed in red at the
specified station interval. A cross sec-

tion lineis also displayed at any aign-
ment control point, random point and
odd station, if there are any, as seen by
the cross section lines which appear in
Figure 4 as being very close together.
Furthermore, a small plus sign is dis-

00 10 Click ontop of the Sourcetabin
the TOC area, scroll downtothe
0gX.xsc,or ogX.protable, right-
click on top of the name of the
table, and then click at the Open
menu itemto display the ogX.xsc
table, seeFigure5, or theogX.pro
table, see Figure 6.

Inthedisplayedtableof Figure5
for ogX.xsc there will be one, or
more records per station, with
each record in the table contain-
ing a maximum of five offset
points and their elevations. If a
Cross section contains more than
fiveoffset points, the station will
be repeated in subsequent table
recordsuntil all offset pointshave
been exhausted.



4 Cross-Section and Profile Stripping

The CEDRA Corporation

The table column labeled STA-
TIONZ2isreservedforthosealign-
ments in which an alignment is
referenced to another alignment
asinthecaseinwhichthedesign
alignment isreferenced to a sur-
vey baseline. If suchreferencing
doesnot exist, the contentsof the
columnslabeled STATION1and
STATIONZ2 arethesame.

Inthedisplayedtableof Figure6

for ogX.pro there will be one

record per station containing the

profile station and its elevation.
0O 11 Closethetable, andthenclick on
top of theDisplay tabinthe TOC
area.

Thecrosssection lines, shownin
Figure4, arestoredin an annota-
tiongrouplayerlabeledogX_pln.

To remove the display of the
cross-section linesand points:

Click at the View menuitem, se-
lect theData FrameProperties
command, and activate the An-
notation Groups tag to display
the dialog box of Figure 7.

Click attheogX_pln name, click
at theRemoveGr oup command,
and then click at the OK button
to close the dialog box and re-
move the group layer.

Sections from Polygons Overview

The [Sections from Polygons] command
provides the user the ability to extract
(strip) cross sections at a specified sta-
tion interval along an aignment from a
set of polygons comprising the TIN of
asurface.

Notethat thisTIN isnot anArcGISTIN
dataset. Itisaset of congruent 3D poly-
gons, either triangles or quadrilaterals,
with each vertex containing an eleva
tion. That is, the shape datafield of the
polygons must be Polygon Z, or Poly-
gon ZM.

In addition to extracting
cross sections, aprofile

Data Frame Broperties
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user to strip said profile
along aleft or right off-
set from the alignment.

In order to usethiscom-
mand the following in-
formation must be
present:

a asurface TIN must
be available, with
each polygon ver-

Diraw anrckalion ubng i coorinebs cpolam
Lirkrosr

1:2.141 SEIEED

Change:

tex having an el-
evation,

v:amel| |

b. the layer(s) in
which these poly-
gons are stored
must be made active by clicking on
it in the table of contents (TOC) of
ArcMap, and

c. ahorizontal alignment must be de-
fined.

The station interval at which the cross
sections are to be stripped is that speci-
fied with the [Horizontal Alignment Data]
command.

If thiscommand isinvoked without hav-
ing activated the layer that containsthe
TIN polygons, or if anon-polygonlayer
type has been activated, awarning mes-
sage box to that effect is displayed.
Similarly, if ahorizontal alignment does
not exist, an appropriate warning mes-
sageisdisplayed. Ineither case, theuser
should click at the OK button to ac-
knowledge, click at said layer, and/or
createanalignment, and theninvokethe
command again.

Thus having: (a) activated the layer in
theTOC, (b) introduced theproper hori-
zontal alignment, and (c) activated the
[Sections from Polygons] command, the
multi-input dialog box of Figure 3 is
displayed. Fromthispoint on, theopera-
tion of the command isthe same asthat
of the[Sections from Contours] command,
described previoudly.

Figure 7 - Annotation Group Layers

Sections from TIN Overview

The [Sections from TIN] command pro-
videsthe user theability to extract (strip)
cross sections at a specified station in-
terva dongandignment fromanArcGIS
TIN dataset.

Note that this TIN is not the TIN ad-
dressed under the [Sections from Poly-
gons] command overview. This TIN
dataset is created by the 3D Analyst
extension.

In addition to extracting cross sections,
aprofileisalso stripped along the align-
ment. The ability is available for the
user to strip said profile along a left or
right offset from the alignment.

In order to use this command:

a asurface TIN dataset must be avail-
able,

b. thelayerinwhichthisTIN dataset
is stored must be made active by
clicking on it in the table of con-
tents (TOC) of ArcMap, and

c. ahorizontal alignment must be de-
fined.

The station interval at which the cross
sections are to be stripped is that speci-
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fied with the [Horizontal Alignment Data]
command.

If the subject commandisinvoked with-
out having activated the layer that con-
tains the TIN polygons, or if another
layer hasbeen activated, awarning mes-
sage box to that effect is displayed.
Similarly, if ahorizontal alignment does
not exist, an appropriate warning mes-
sageisdisplayed. Ineither case, theuser
should click at the OK button to ac-
knowledge, click at said layer, and/or
createan alignment, and theninvokethe
command again.

Thus having: (a) activated the layer in
the TOC, (b) introduced theproper hori-
zonta alignment, and (c) activated the
[Sections from TIN] command, themullti-
input dial ogbox of Figure3isdisplayed.
From this point on, the operation of the
command is the same as that of the
[Sections from Contours] command, de-
scribed previoudly.

Profile from TIN Overview

The [Profile from TIN] command enables
the user to process a selected polyline,
which has been superimposed upon an
ArcGISTIN dataset, and extract (strip)
a profile along said polyline. This
polyline could represent the skeleton of
aroadway, canal, swale, levee, or other
similar project.

The profile that is extracted along the
selected polyline is stored in a dBase
table, the name of which is specified by
the user. Once this table has been cre-
ated, it may be used by the CEDRA-
AVland, CEDRA-AVsand or CEDRA-
AVwater software in the design of a
roadway, wastewater or storm water
sewer and/or water distribution system.

Profile from TIN Operation

0 1 Scroll downinthetableof con-
tents area, and select the layer
that contains the polyline along
whichtheprofileistobeextracted.

0 2 Select with the -7 Select Fea-

turesfromActive Layerstool the

. Profile from TIM Error

! E & Palyline and TIM theme must be zelected for profiling.

Figure 8 - Annotation Group Layers

= Profile from TIN Er... [= ][B][X]

! 5 Ma Palyline haz been selected.

Figure 9

Extract Profile from Contours

polyline along which the profile
isto be extracted.

& Profile from TIN Error E‘E|Fg|

I E kare than 1 Polyline iz selected.

Figure 10

Extract Profile from Contours

priatewarning message, seeFig-
ures8through 10, isdisplayed,in
which case the user should click

0 3 Holddownthecontrol (Ctrl) key- at the OK buttonto acknowledge
board key, scroll down in the the message to close the mes-
tableof contentsar ea, and select sage window, and then repeat
thelayer that containstheArcGIS the command from its very be-
TIN dataset from which the pro- ginning.
fileisto be stripped.

0 5 Enter in the Sarting Sation

0 4 Scroll downinthe{CEDRA-Poly- Value-ft (m): datafieldthestart-
gon-Tools} menucombobox, and ingstation valueof theprofileto
select the[Profile from TIN] menu becreated. Thisvalue should be
command (see Figure 2) to dis- entered without theplus(+) sign.
play themulti-input dial og box of For exampletheentry of 1029.34
Figure11. denotes astation of 10+29.34.
Note that both, the polylineand [0 6 Enter in the Sation Increment
the TIN layers must have been Value- ft (m): datafield thesta-
selected above, as well as a tion increment value of the pro-
polyline. If any, or all of these file to be created. This value
three are not selected, an appro- indicates how often elevations

= Profile from TIN =13
Defing the Prafiling Parameters;
Starting Station ' alue - ft [m]: j0.0 oK
Station Increment Walue - f [m); |5EI.EI
CANCEL
Profile |dentifier: |n:|g'|_|:|rn:| -
Figure 11

[Profile from TIN] Multi-Input Dialog Box



execute the command, and then
terminateit,

or

click at the Cancel button to
abort the command.

Note that having clicked at the

OK buitton:

« If an illegal entry has been
made, an error messageisdis-
played identifying the illega
entry. Inthiscase, click at the
OK button to acknowledgethe
message and display againthe
dialog box of Figure 11, make
the correction and continue
with thework.

« If the specified table name ex-
ists, aquery message is dis-
played askingtheuser whether
the existing table should be
replaced withthenew table, or
not. A positive response con-
tinueswith thework replacing
theexistingtable, whileanega

0o

0 10

011

extracted.

Click at either the OK button to
acknowledge the message, and
terminate the command.

Toviewthecontentsof thenewly
created ProfileDataTable:

Click ontop of the Sour cetabin
the TOC areato display thevari-
ous layers and tables therein,
scroll down in the table of con-
tentslist, right-click at the label
of the name of the tablethat was
entered in the Profile Identifier:
datafield of Figure11, and select
theOpen commandtodisplay the
contents of the table.

Per use the table and when done
close its window.

Note that the polyline and the
twolayersinthetableof contents
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ment. Thereafter, &l- 27| 0 1850 74 257
evations are ex- ;:: E ::;' ;:;l:;
tracted at the speci- g B
fied increment. For EFIIG) | i)
example, if the start- T 22: e
ing station value is ;E 0 el feesnl|X
1029.34 and the sta- pem a1 il
tionincrement value
is50, thenext station Figure 12
would be 1050, and Profile Data Table Extracted from a TIN Dataset Along a Polyline
thereafter 1100, 1150
and so on. . S
tive response aborts the com- remain highlighted. If the com-
O 7 Enter in the Profile Identifier: [Tand' letion of th K ma;d lstre:gt:j\gted, tgf previ-
datafieldthenameof thePr ofile pon compi€tion of tNework, OUSly entered aala are shown as
DataTableto becreated. amessageisdisplayedinform- thedefault values. Shownonthe
ing the user of the number of leftsideof Figure12isanArcGIS
08 Click at either the OK button to profile points that have been TINwithapolylinehighlightedin

yellow along which aprofile has
been stripped. On the right side
of saidfigureisthedisplay of the
resultant Profile Data Table.

Summary

As can be seen, the user has a variety
of methodsin extracting cross-sections
and profiles. Once extracted, the plot-
ting commands can be employed to cre-
ate a fully annotated drawing.

As always, users who have a need for
functionality that isnot presently avail-
ablein CEDRA software should fed free
to forward these requests to CEDRA,
aswell as, any other comments or sug-
gestion 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.




