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*k k% NOTE *k*

" XSEC" REQUIRES GRAPHICS CAPABILITY It

I ntroduction:

XSEC isamenu driven program that accepts survey information in a standard cross-
section format and displays the cross- section on the screen as the dataiis entered. Design
templates and/or as-built cross-sections can then be added and the resulting cross-sectiona areas
and volumes displayed. Alternative grades or templates can be introduced with the resulting
quantities displayed dmost ingtantly. The program will accept avariety of templates.
Program Features:

Computation of planned earthwork quantities.

Computation of as-built earthwork quantities.

Graphical representation of planned vs. as-built cross-sections.
Modifications to planned dignment.

Profile plots of various dignments.

Ability to save data as devations or rod readings.

Saving of design template coordinates.

Graphica display of earthwork distribution (mass curve)
Expandable list of sdlectable template formulae

Variety of extrgpolation scenarios.
Program Limits:

Origina cross-sections per job 100

As-built cross-sections per job 100

Points per cross-section 52

Design reaches per job 30

I ntercepts per cross-section 10
Appendix C
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Supporting Files:
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Version 2.0

The cross-section quantities program is contained in afilecdled " XSEC.EXE" . In
order to run, it must be supported by four additiond files on the default drive. They are:

BRT71EFR.EXE

OH_ENG.CFG

XSEC.STD

XSEC.ST2

XSECHLP

TEMPLATE.XSC

L oading XSEC.:

Thisisaruntime module that is copyrighted to Microsoft
Quick BASICO

Thefile containing al of the pecifics about your
computing system such as type of printer.

Thisfile contains the default values or any sandard values
that may apply to this program. These vaues can
normally be controlled from within the program.

Default and control vaues for the program that are not as
volatile are contained in thisfile. Thisfilerequiresatext
editor in order to make modifications.

A file that contains the help information for this program.
The program will run without thisfile but there will
obvioudy be no hdp information available and afile with
this name that contains no datawill be created.

Thisfileis not required for the program to run. The
program is generated by the program and provides alist
of available template formulathat can be sdected. By
using this feature, templates that are typicaly used can be
saved and never have to be redefined.

" XSEC" can beloaded in one of two ways. Make certain that you arein the
subdirectory where the engineering programsreside. The main " Ohio Engineering Menu™ can
be loaded first by entering " ENGMENU"  at the DOS prompt ( C>) and then selecting the
"Cross-sections w/ Quantities' program from the choice list. The second option isto smply enter

"XSEC" at the DOS prompt.
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XSEC Main Menu -

When the program is first activated, a menu smilar to that below will be displayed. The
marker identifies the function that is currently active. Pressing "F1" will display asmdl description
of the function. Pressing "Enter” (¢,) or left mouse button will activate the current function. The
fird letter can dso be used to activate any of the specific selections. The right and left arrow keys
or the mouse can be used to move the marker.

| nput Files View Reports Options Quit

I nput:

Input  Files View Reports Options Quit
O

Origind Daa
Template Design
As-Built Data

This option from the main menu provides the means of entering mogt of the data that is
required by the program. This data falls within three basic groups; that which is part of the
origina survey, that which relates to the design or proposed project (template) and that which
was constructed.

Original Data Entry:

With this selection, the user is able to enter the origina or existing cross-section
survey information. The input screen will vary depending upon the way in which you have
setup the program.  The following discusson will cover dl of the possible entries. Should
you hot want or not have the portions that are being discussed, return to the main menu
and vigt the "Modify Parameters' choice under "Ogptions'.

Centerline Station:

Enter the centerline Sation associated with this cross-section in feet. Any positive
number up to 9999999 is acceptable. The program will automaticaly display the vaue
inadation format. Sections do not need to be entered in order, as the program will sort
them automaticaly by station. If this particular project usesa basdine,(see "modify
parameters') the centerline station can be skipped initialy and entered later during the
design stage. A centerline station will be required before any computations will be made
using other features of the program.

Elevation or Rod Reading (E/R):

The program can accept data as either elevations or rod readings. If an "E" is entered,
the program will treat subsequent entries as elevations. An"R" will cause the same entries
to be treated as rod readings.
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HI:

If thisdatais requested, an "R" was entered previoudy. Enter the instrument height
(HI) that was used when this particular cross-section was surveyed. The program uses
the height of ingrument in later computations to convert ground shots into eevations.

Baseline Station:

If there is no entry for the centerline station, an entry isrequired for the basdine
gation. If the centerline dation has avalue, no entry is required for the basdine. If dl the
sections have centerline station data, the program will sort the sections based on the
centerline gation. If dl the basdline stations have va ues and none of the centerline
dations have vaues, the program will sort on the basdline gations. If there isamixture of
sections with centerline and basdline station data, the program will not sort the sections.

BL to CL Distance:

Enter the distance that the proposed cross-section will be offset (+ or -) from the
basdine. Mogt often this vaue will not be known until the design stage so it can be
skipped when entering initid data

Angle of Skew:

There are times, when a basdlineis used, when a cross-section thet is perpendicular
to the basdine will intersect the centerline dignment on an angle (skew). Thiswill causea
distorted computation of the red cross-sectional area of the section. By entering the
angle that the cross-section is "skewed”, proper adjustments will be made within the
program. The entry must be between zero and ninety degrees. This entry must be
between zero and ninety degrees. No entry assumes that the section is perpendicular to
the basdline or centerline. If an entry is made, the computations are adjusted to deal with
the angle.

Dist Rod (or Dist Elev):

The remainder of the entries on this screen are the coordinates of the cross-section.
Once again, it is not important that they be entered in any specific order asthey are
sorted during the processing. Each point on a cross-section consists of two pieces of
information. (a distance and either an evation or arod reading). Although there are two
bits of data, they are edited, counted and processed as one. The distances are entered as
negative vaues when they are left of the center and positive when they fdl on theright
sde. Upon entering each coordinate, the cross-section will be displayed and will grow
with each subsequent coordinate. Sometimes the sections ook rather strange until dl the
datais entered, but errors can be easily depicted and corrected. If two points with the
same distance are entered, the program will rebel because the sorting process relies on
the distances being different. I this happens, you will need to make aminor adjustment in
one of the distance values that results the section that you desire. Once the entire screen
isfilled, it will scrall until the maximum number of points have been used.

There are severd specia purpose keys that are active on this screen. Their function
is described below.

F4 if there is more than one cross-section in the system, the F4 key will present a
list of the sections. Selection of a gtation will cause the program to move
directly to that section.

F6 if the datawas originaly entered as rod data, the F6 key toggles the display
between eevation and rod readings.
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Alt A - provides ameans of adjusting dl of the elevationsin a cross-section to be
adjusted by the value that is entered. Thisfeature can be used to raise an
entire cross-section afoot for example.

Alt C - cause the current cross-section to be copied to anew dtation. By using this
feature in combination with "Alt A", a complete cross-section can be added
to ajob to create what might be felt to be a better solution.

Alt D - this combination of keyswill cause a point (distance and eevation or rod) to
be deleted from the cross-section. The affected point is the one where the
cursor is positioned when the keys are pressed. This can be used when
duplicate points have been entered or a point needs to be removed smply
because you don't likeit.

Alt P- will cause the display on the screen to be printed on the attached printer.

Alt R - this operation causes the current cross-section to be completely removed
from the job.

Template Design:

This sdection provides the means of defining the template that will be overlaid on the
origind ground. The program has alot of versatility but it isimportant thet the techniques
of defining the template are understood. Computation reaches are defined and used by
the computation process. The grade, elevation and template are required for each reach.

Beginning Station:

The program has been designed to accommodate severd sign conventions. While
this creates versdility, it dso adds a certain amount of confusion. It isvery important
that congstency be maintained throughout ajob. Stationing can increase going upstream
or downstream (see modify parameters). |If the sationing increases going upstream, the
computations start at the largest station and proceed toward the smaller ones. If the
gations increase going downstream, the converseistrue. Thisisimportant when the
"beginning sation” is entered. If Sations increase going upstream and 0+00 is used asthe
beginning dtation, dl of the subsequent stations will be rgected. (I told you it could get
confusng).

Beginning Elevation:

Enter the elevation that is associated with the planned project at the beginning station.
With this elevation, the grade and stations, al of the subsequent elevations can be
caculated.

STA:

The left edge of the screen contains two columns of gtations which define the extent of
the design reach. The left or beginning sation is determined from the previous reach or
from the beginning station. The second or ending Sation is entered. The vaue of this
dation isnormally determined by a design process outside of this program. Stationing
typically changes because of changesin the template or grade.

Template Formula:

The template formulais a procedure or technique that can be used to define adesign
template. Itisalittletricky at first but is reaively Smple once you get the hang of it and it
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offersagreat ded of power and flexibility to this program. Basicdly, it dlowsyou to
design or build dmost any template or design cross-section that you want to.

Severd parameters are used to build atemplate formula and afew rulesthat need to
befollowed. They are:

1. Thetemplate formula has to begin with one of the following:
" C" for achannd
" P" for aparabolic channel
" D" for adam.

The program can be used for other than channels and dams but this feature
determines whether the controlling graddineis at the top or the bottom of
the template section. It should be remember ed that the program will not
accept any intercepts that fall above the devation of the top of dam or that
fdl beow the eevation of the bottom of achannd when the rules are on
(ruleswill be covered later). If you are attempting to build aterrace on a
rather steep dope, it is conceivable that some of the downdope intercepts
may be below the grade of the channel and therefore would not be
recognized by the program. In this case, there are some "tricks" that can be
employed. Thesetrickswill be covered later.

2. UnlessaParabolic template is used, the next charactersin the template

formula have to be the dope (/ for postive dope ; \ for negeative dope) and
the doperatio.

3. Now you can use any of the following parameters to build the remainder of
the template formula.

Ln-
where -
"L" indicateslevdl section
"n" isthe length of level section in feet.

C -
which locates the centerline of the template section.

/sd-
where -
"[" indicates a podtive dope
" s" indicatesthe doperatio
"d" isthe vertica distance covered by this dope
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\sd-
where -
"\" indicates a negative dope
" s" indicates the doperatio
"d" isthe vertica distance covered by this dope

4. Theformulamust end with adope and adoperatio unlessit is a parabolic
template section.

5. Parabolic templates are unique in that their template formulais entered as
Pw,d
where
w = the width of the parabolic section.
d = the design depth of the parabolic section.

When the template is entered, a graphica representation of the entry will be displayed
inawindow & the top of the screen. Thiswill help to determine if the template has been
properly defined.

If you want to use the same template as appears on the previous line, entering a“ +”
will cause the previous template formula to be copied to thisline

* k% N OT E *k*

It should be noted that when the template gets more complicated, with
multiple berms and compound dopes for example, the computation of the
intercepts can get pretty tricky. If you design such atemplate, it isagood
practice to use the "View" feature on every section to seethat you are getting
what you redly want.

Grade:
Grade is entered as feet per foot for the template on each reach. Vaues can be

positive or negative.
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Special Purpose K eys:
There are afew specia purpose keys on the template entry screen.

F4

Alt A

AltD

Altl

if the cursor isin the template formula position and there is a "templatexsc”
file available, pressing thiskey will cause alist of template formulato gppesr.
Any of the template formulathat are presented can be sdlected negating the
need to define a new template for each reach.

these keys will provide ameans of adding the template formula on the line
where the cursor is to be added to afile "templatexsc”, so that it can be
sdlected again at alater time.

this combination of keys will delete the template line where the cursor is
positioned.

these keys will open appropriates spaces so that aline of template
information can be inserted.

Since the program initidizes dl Sations with avaue of negative one, adation
can sometimes be cleared by entering a"™-1" when the cursor isin agation
fidd.
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The following two figures demondtrate the template formula

100.0

96.0

c
5 ft. |5 ft.

2.5:1
4 ft. 31

2:1

6 ft.

3:1

Templateformula = D/2L4/2.5,4L5CL 5\3,6L 6\3

D dam
12 positive 2:1 dope
L4 ... level for 4 feet

1254........ positive 2.5:1 dope for 4 feet (100.0 - 96.0)
LS. leve for 5 feet

Covrrree centerline of section

L5 level for 5 feet

\3,6........... negative 3:1 dopefor 6 feet (100.0 - 94.0)
L6............ level for 6 feet

\3oee negative 3:1 dope

94.0

2:1

2:1

6 ft bottom width

c

Template Formula = C\2L3CL 3/2

Coreeee channdl section
\2.i negative 2:1 dope
L3, levd for 3 fest
Coreeee centerline of section
L3, levd for 3 fest
12 positive 2:1 dope
Appendix C
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As-Built Data Entry (or edit) -

This feature is much the same as the origina data entry routine. The cursor can not
be moved to some of the header information as it must remain the same asthe origina
data. The gations that were used for the original cross-sections must be the same for the
as-huilt.

Input  Files  View Reports Options  Quit
O
Get aJob
Save aJob

Remove a Job
Template Point Save

Data File Management:
Get ajob:

Thisfeature alows data that has been stored or saved on previous occasions, to be
retrieved. The data may have been saved by this program (XSEC) or it may have come
from other sources such as dectronic equipment that has been downloaded in an XSEC
format. (SSRP and DNL have this capability). A list of the detafilesthat are avallable
on the default drive will be displayed. If the desired detaiis on adifferent driveor ina
different subdirectory than the default, pressing Alt C will afford an opportunity to sdect
an dternative drive and anew list will appear. Cursor to thejob that is desired and press
return  (¢) and the data will be retrieved.

There have been severa modifications to saving XSEC data over theyears. An
effort has been made to made the program backward compatible but some of the earlier
versons are not readily identifigble. If earlier datais selected, the program might need
some help determining which verson of the program saved the origina data. Make and
educated guess and see what happens. If an error message appears, someone messed
up. If no error message appears, something positive happened but it isa good policy to
scan through the screens and assure yoursdlf that everything looks dright.

Save ajob:

This sdection will provide the information required to save the data for the job that is
currently in computer memory. Itiswiseto vist this area frequently while alargejob is
being entered so that portions of your work are not lost. It takesalot of time to enter the
datafor 100 cross-sections, so don't wait until the last section has been entered to save
your work.

A screen will gppear that identifies the data thet isto be saved. Refer to the main
guide for the Ohio Engineering programs for discusson related to the file naming
procedures and assistance related to the information that is requested on this screen. The
code used to identify XSEC datain the file naming scenario is™ XSC" .

Remove a job:
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Many of usdo not like to throw anything away but occasiondly redity setsin and we
concede to the need. There might be test jobs, old jobs or duplicate jobs that are no
longer of use. This sdection works in asmilar manner to retrieving datafiles. Oncethe
desired file has been sdlected, you will be asked to confirm your request.

It is desirable to remove data files using this procedure rather than smply erasing
them with DOS commands. This procedure also will properly manage other related files
that the DOS procedures do not know abot.

Template Points Saved:

This feature will cause the data points for the "planned” project to be saved. The
program will sdlect dl of "origina" cross-section coordinates left and right of the extreme
intercepts and the "template’ coordinates between the extreme ground intercepts, and
savethem in an ASCII fileusng a"TEM" prefix. This data can then be utilized by other
gpplications without going through dl of the computations again. Other applications might
include CAD systems, water surface profile programs, etc.

Appendix C
Page-11 -



View:

XSEC.EXE
Version 2.0

Input  Files  View Reports Options  Quit
O

Template over Origind
As-Built over Origind
Origind, Template & As-Bult
Profile Data
Cut/ Fill Didribution

Template over Original:

If the origina ground and the template are in tune with one ancther, the program will
display thefirgt original cross-section, with the design template cross-section
superimposed over it. In addition to the graphics, the grade elevation at this Sation, the
ground intercepts and the cross-sectiond area of excavation and/or fill will be computed
and displayed.

i
i—- 768.2
i— 766.0
i
i— ?63.7
i
i—- ?61.5
i
i—- ¥59.2
i—- ?57.0
i -100 -85 -69 -51 -38 -Z3 -7
i i i i i i i i
Bection Mumber 1 of 4 Bottom Width = 30.0 ft.
Centerline 3tation 658+10 Left Sideslope = 2.0:1
Right Sideslope = 2.0:1
Grade Elevation = 757.00 BL to CL Dist = -40.0 ft
Excavated Airea = Z26.66 5q Ft
Slope Intercepts
Left -78.6 768.8
Rules — On : Extrapolation - MNone Right -2.5 7v68.3

sc-Menu F1-Help F4-Select F5-Prior F7?7-Next <« » Move Template

If the origind section is skewed to the project centerline, the section will gppear ina
distorted view. The angle of skew will aso appear on the screen.

While an enormous amount of work was done to generate the values that are
displayed, many more benefits are available with afew key strokes that are available at
thistime. They are each discussed below.

Appendix C
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Either of the right or left arrow keys will cause a question asking how far in
the specified direction the template should be moved. Once the question has
been answered, the template will be repositioned according to the
indructions and dl of the computation done again. Thisis an excdlent way
to balance earthwork or evaluate one sided construction.

Presents alist of cross-sections (stations) that can be selected for viewing.
This provides ameans of moving from the first section to the last section
without having to caculate quantities for dl the intermediate sections.

Causes the processing to move to the previous cross-section.
Causes the processing to move to the next cross-section.

This combination of keys provides severd options that ded with the manner
in which the origina ground can be extrapolated or modified to meet the
needs of the particular Stuation. If sufficient survey is gathered initidly, this
would never be an issue, but occasiondly the survey comes up alittle bit
short. Extrapolation only affects the origina ground line. The rule discussed
earlier indicating that the first and last line segment of atemplate must be a
dope, negates the need to extrapolate atemplate. Those segmentsthat are
the result of an extrapolation do not show in the graphicd display. If theare
blank areas, there has probably been an extrapolation.

Severd extrapolation scerarios available o that dmost any red life Stuation
should be able to be dedt with. Each of these options are discussed below.
Even though dl of these possibilities are available, keep in mind that the best
option isto gather enough origind survey initidly that extrapolaion is not
required.

Extension of End Segments-
causes the left mogt line segment
to be extended to the left and
theright most linessgmenttobe| ..

extended to theright. These
segments are extended using the

same dope asthe origind line

segment.

Appendix C
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Horizontal from End Points-
the left most point on the origina
Cross-section is extended to the
left and the right most point is
extended to the right.

Up on End Points- theend
points of the origind cross-
section will be extended straight

up.

Down on End Points- theend
points of the origind cross-
section will be extended straight
down.

Left End Up; Right End Down
- thischoice will cause the left
end of the section to be
extended straight up and the
right end to be extended straight
down.

Right End Up; Left End Down -
this choice will cause the left end
of the section to be extended
down and the right end to be
extended up.
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Alt In some ingtances, severd intercepts are involved when atemplate is
overlaid on an origina cross-section. Pressing Alt and | will cause atable
ligting the coordinates of all of the intercepts involved in a computation.

Alt P This combination of keys causes the data on the screen to be printed on the
printer.
AltR When computations are related to natural events or conditions, dl kinds of

crazy things can occur. In order to maintain a semblance of order, afew
rules had to be established. These rules say such things as "on adam, not
cdculated intercept with an eevation higher than the dam will be accepted”
or " on achannd, if an intercept is computed with an eevation lower than the
channel grade will be dlowed’. While these rules are vaid most of thetime,
there are exceptions. Pressing Alt and R will turn the rules "on" and "off".
When rules are "off" dl of these vaidation tests are ignored. Thiswill
provide someinsight as to why computations are either non existent or not
appropriate for your needs. 1tisNOT a good idea to leave the rules
turned off as some of the computations could become faulty. If you find
that valid intercepts are being ignored, it is better to trick the program by
placing "bogus’ segmentsin the template rather than turning the rules off. An
example might to place atwo foot deep "v" section in the bottom of the
channd that might be 0.1 feet wide. Thiswill satisfy the program rules and
not sgnificantly affect the computations. Ancther option might be to
caculate that particular cross-section using long hand procedures. Thiswill
help further an gppreciation for the program

Alt S Pressing these keys dlows the dope on ether or both ends to the template
to bereversed. This can be used in cases where a template section
temporarily goes from excavation tofill or visaversa By using this
procedure, the need to create severd template design reachesis negated.

As-Built over Original:

This selection works much the same as the one above (template) except the as-built
section is superimpaosed on the origina ground and the appropriate cross-sectiona
ares) displayed. Thisisan excdlent way to determine the actua quantities that were
involved in aproject. It can dso be used to determine quantities for intermediate pay
estimates.

There are only two key combinations, other than those shown on the screen, that
work on thisdisplay. They are Alt | and Alt P which both have the same functiondity as
described above.

Original, Template & As-Built:

This choice will display the template and as-built data superimposed on the origind
ground but no computations will be made. This dlows an evauation as to whether the
project was congtructed as planned.  Alt-P will print the display on the printer.

Profile Data:
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This option takes advantage of the data that has been entered and alow it to be
viewed in another manner. Upon choosing this option, another choice will ask which
coordinate point on each cross-section should be used. The choices are:

the lowest point on each cross-section.

the highest point on each cross-section.

apoint thet is pardld to the basdine. (if abasdineis not being used, this point
will be referenced to the zero point or center line of the cross-sections). If
this option is selected, the distance from the basdline will be requested.

A point will be sdlected , interpolated or extrapolated from each cross-section based
on the above selection and plotted in aprofile view. If adesign template has been
defined for thisjob, the design profile will be included in the display. This feature not only
dlowsthat datato be viewed from another vantage point but also serves as an excdlent
way to intercept possible errorsin data. For example, it the HI were entered with atwo
foot error, it would not be obvious on the data entry screen but it would certainly stand
out in the profile view.

The Alt P key combination will cause the display to be printed in the same manner as
described above.

A sample profile might look like the following:

Profile of LOWEST Point on Each Cross—section

FREO B | e

v25.3

724.1

vZZ2.8

137+00 134+00 131+00 128+00 125+00 122+00 119+00 116+00 113+00

Cut / Fill Digribution:
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The last choice under this option is aso a bi- product of having the data and
computing capability available. Many times is desirable to be able to evauate those areas
within ajob where excavation exceed fill or visaversa. Thistype of informetion affects
haul distances and positioning of borrow or disposal areas. This sdection will cregste a
plot of the net excavation / fill at each cross-section. Thistype of display is many times
referred to asa"Mass Curve'.

The Alt P key combination will cause the diplay to be printed in the same manner as
described above.

A sample digribution or mass curve might look like the following:

Cut (=) ~ Fill (+) Distribution in Ft2

15.8 beoooons S SOt FOUUUU UV FOUUSUUNU OOt FUUUUNTUURUUNt IOUUUUUUUUUUUNE FOURUURUUONL FOTURRT
O 4 O OOt U Ut SOUUROUUUUUUUOt SO USRUSOUUU FSOURUOPRRURUOL SAURURIPRUUPRUE SOURURURORURUUSE FOUROPRTRROOS

........ IS0 TR U OO OOt EUUUUUUUUNUUSE SOSURURUUUUE FUUUNURUUURUN FUUUUNUUUSUU: IOUUURURURUNNN FUURTRRT
..................... SO OOt U NS SUUUUURRURUNUE AOUUUUSUUUUUNt FUUUURUUUUTUNE IOUUUNTRURTNN FOUROTRRT
..................... Lo

14.0 | 11 ..................................................................................................... PO
...................... R R B e S
....................... ll f |I ll'i
....................... |L Ir ]I IIIJll
...................................................................................................... . |I Irull

-87.8 [ g .. [ g T /\\ .................................................. JI Sl g foee
......................... IL'/ . \/ \\ ).a\_,-'f\\\ I{ .IllII |r]|

SO N H A Bk AUV A B B LA
................................................................................................... Lo ol

—ABI.E | e e e e e \\/’r ................................ \
.............................................................................................. 7SN SOOI RS

110+00 113+00 116+00 119+00 122+00 125+00 128+00 131+00 134+00
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Input  Files  View Reports Options  Quit
O

Quantities
Data points
Slope Stakes
Plot Sections

Reports:

No job is complete until the paperwork isdone. This selection from the main menu
generates the reports and documentation that is typically involved. In addition to printing,
most of the reports can be generated on the screen or in an ASCI file.

Quantities:

The actions of this choice will vary depending upon the user's response.

The first reponse will declare whether all or selected cross-sections beinvolved in
the computations. All sectionsrefersto dl of the sections that fal within the Stations

induded in a defined template. If only one or two reaches from ajob areto be
consdered, "selected” is the proper choice.

If thejob that is currently loaded (in memory) contains both as-built and template
data, a decison will need to be made as whether the computations should be based on
the as-built information or the template informeation.

Should the calculations be based on a portion of the cross-sections (selected), the
next exerciseis to identify the beginning and ending stations for the computation. If you
have a good memory, the stations can be entered or the F4 choice list can be used to
identify the desired stations.

Once the degtination of the report has been determined the computations will begin.
It isagood practice to print the report on the screenthefirg time. Thiswill identify
"bugs' and aternatives can be persued without wasting paper. There are dso occasions
when intercepts can not be located or a section might contain bad data. This may cause
an error condition and the computation process will abort. Once the computation has
been satisfactorily completed on the screen, the printed report can be generated with
more confidence. When the report is generated on the screen, the arrow keys will dlow
movement around on the form and the "Esc" key will return the process back to the
menu.

After going through these hoops, the computation process will begin based on the
above choices. The quantities are computed using an average end areamethod. No
features are included to account for eccentricity or for large variaionsin the cross-section
Szes.
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Data Points;

This report causes the cross-section data points to be printed on the desired device.
Comparing a printed copy of the datawith the origina survey book is an excdllent
method of verifying that the data was entered into the program correctly. Once again it
will be necessary to declare whether the report should include all or selected sections.

If the datawas originaly entered as rod readings, there will be an opportunity to
generate the report in either arod reading or elevation format. If eevations were
originaly entered, rod readings are not a viable report option.

Slope Stakes:

Once again this report smply takes advantage of the informetion thet is available
because of the computing capabilities of the program. As before, the extent of the
desired report has to be declared. Following that declaration, the report tabulates the
extreme left and right ground intercepts thet are computed using the design template. This
information can be used to show the contractor where the design will fit on the ground.
Typically dope stakes are not set exactly at the intercept location because they would be
in the way during congtruction, but if they are offset from the reported vaues they should
work just fine.

In addition to the dope stake information, the report identifies the template thet isto
be congtructed and computes the horizonta projection of the area contained within the
dope stakes.

The body of the generated report should look something like the following:

*kkkkkkk*k gopeStakeS********
Bot Left Rigt BL-CL CL Left Right
Width SS SS (o) Sta Dig Elev Dig Elev
30 21 21 -40.0 658+10 -78.6 768.8 -25 768.3
30 21 21 -420 657460 -80.1 768.6 -5.3 7679
30 21 21 -450 657+10 -829 768.5 -95 767.3
30 21 21 -52.0 656+80 -89.4 768.3 -17.1 767.0
Surface Area= 0.22 acres
Plot Sections;

As has been mentioned on severa occasions previoudy, many of the graphics screens
can be printed by pressing Alt P while the screenis being displayed. This procedure can
be quite tedious and even boring when there are several cross-sectionsto process. This
sdection under reports will smplify the procedure immensdly. After going through
processes smilar to those described above, such as identifying the desired sections and
which combination of template overlays the program will "que’ up al of the desired cross-
sections and print the graphics on the printer one at atime. While this might take awhile,
it isautomatic and you will have sufficient time to get, or get rid of, fresh coffee,

Input  Files  View Reports Options  Quit
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O

Clear Memory
M odify Parameters
Program Limits
Switch Printers
Temporary Exit to DOS

Options:

Thislist of festures covers afew itemsthat may or may not be directly related to the
XSEC program but collectively make it more friendly and eesier to use.

Clear Memory:

Thisfeature alows the user to clear dl the data from the computer memory and begin
anew job. If the data or recent edits has not been saved, you should receive awarning
and depending upon your response, it will be lost forever. If one job has been worked
on and an attempt to load anew job is attempted, the same clearing routine will be done
automaticaly. In other words, you do not have to clear

Modify Parameters:

This selection will present an input screen containing some of the vaues that control
the manner in which the program responds to certain Stuations or computation requests.
Following is some discussion on each of these items.

Stationsincreasing Upstream or Downstream (U/D) - Smply respond witha"U"
if the stations increase going upstream or a"D" if they increase going downstream.
If you are working on adam, you will probably want to set the Sationing direction
to that which you are modt familiar. It is desirable to establish the stationing
direction prior to entering deta. If the direction is changed after data has been
entered, strange things can happen and in some ingtances, the template data will
need to be re-entered.

Use a baseline? (Y/N) - Thisresponse controls whether a baseline gation is
requested on the origina cross-section data entry screen.

Allow sections skewed to the baseline- Asmight be expected, this question is not
asked if abasdineisnot used. A "Y" response dlows the surveyed section to
cross the project centerline at an angle (skew).

Enter data as Elevations or Rod readings (E/R) - Thistdls the program whether
elevations or rod readings are normaly used and preferred. Thiswill serveasa
default vaue that can be overridden if need be.

Rules set to ON as a default (Y/N) - Setting the "rules’ default to "yes' or "on" is
the recommended options asit subjects al of the potentid interceptsto vaidity
tegting.
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Preferred extrapolation method - By pressing the F4 key, one of the extrapolation
methods can be sdlected as the default. As previoudy mentioned, the best
dternative to extrapolation isto collect sufficient survey that it is not needed.

Preferred scale for cross-sections - The F4 key will present three choices for this
option. They are:

Fill Plotting Area- A certain portion of the screen has been dedicated as
the "plotting ared’. With this section, the dimensions each cross-section
will be determined and a scae computed that will optimize the "plotting
ared’. Thisoption fully utilizes the screen but concelvably, every section
inajob could be plotted at a different scale.

Set Based on Job Data - With this option, the program will search through
al of the sections and determine the dimensons of the most redtrictive
section. A scde will be computed based on this section and used for the
entirejob. Thiswill cause dl of the sections to be displayed at the same
scae and therefore graphicaly comparable to one another. The hazard
with thisoption isthat if thereis one large section inajob, it will control
the scale used on the smaller sections.

User Selected Values - The user has control of the scale that is used in this
option. The width and height of the plotting area can be set by the user.
Some weird plots can be attained, but you are in control. Asan example,
if awidth is sdlected thet is not as wide as the section, part of the plot will
be truncated from the plot.

Preferred scale for profiles - Thisfunction works much the same as described
above except that it applies to profile displays rather that cross-section plots.

Default Template Formula - this affords an opportunity to select or enter a
template formula that will be used as a defaullt.

When exiting from this screen,(if changes were made) there will be an option to save
the information for future use. A "yes' response will save the data and the datawill be
loaded the next time XSEC isused. A "no" will cause the changesto be used until XSEC
isexited.

Program Limits.

This sdlection from the options menu will display some of the controlling or limiting
vauesin this program.
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Switch Printers:

If you have the ability to use two different printers with your system, this option will
alow you to change the identity of the printer that the program uses. Basicdly, thisaction
changes the vaue of the codes that control the manner in which the printer behaves. For
example, the codes that cause the printer to print in compressed code, etc.

Temporary Exit to DOS:

Many times it would be nice or even necessary to execute a DOS command whilein
the program. As an example, you can't remember the subdirectory where your datais so
you need to check severd subdirectories or even diskettes. This option will quickly
return to the system prompt and still keep your program and datain memory. When you
are ready to return to the program, smply enter "exit”. There is oneimportant point to
remember! Be certain that you have returned to the subdirectory that contains the
engineering program before entering "exit".

Input  Files  View Reports Options  Quit
O

Return to Engineering Menu
Exit to DOS System
Other Applications

Quit:

Severd options are available to you when you have completed your work in XSEC.
Thefirgt will exit the XSEC program and return you to the main engineering program (if it is
loaded with XSEC) and dlow you to run any of the gpplications that are on it. The second
option will completely leave the world of engineering and return you to the system prompt. I
there are other Ohio Engineering gpplications on your system, they will be included in the list and
selecting one will lead the computer directly to that program.
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*** Technical |nformation ***

Format of Data Files:

The following information is provided for those of youwho like to dig into the program
files and figure out how they work or possibly make some sneaky editsto the data. The list
below isatypica saved datafile. Each lineisfollowed by aling(s) contained in brackets ([] )
that explain the line above. These "bracketed” lineswill not be found in an actud datafile.
Some spaces have been added below to make it easier to read. Keep in mind that the quote
and comma symbols are very important to the program.

- Version of the dataformat.

"Ver-2,01"

"Landowner ........coovereeericenieennnienns ","Sample Job "
"COUNLY .o seneneees eeeeeens " "Medina"
"DESIGNES ..ot "tewl”
"Job/Project Identity ........ccceenrene. " "Test"
"Station Direction (0=Up;1=Dn) ..",0
"Basdline........... (0=No; 1=Yes)...",1

"Skew Allowed . (0=No; 1=Yes) ...",0

"Centerline Station................ 65810
"Baseline Station .................. -1

"Baseline Offset Distance ", -40

"Angle of SKew ........c.cceenee. " 0
"Rule............. (0=On; 1=0ff) " 0
"E_xtrapolatlon Met hod ... i 0 - the number indicates which method was used.

SideSlope Revision.............. 0 - .

— ) . - anumber indicates the type of sloperevision.

Original HI Elevation.......... 0 . .

" " - HI used for original cross-section
Elev or Rod Code.................. 0 _ A
-0=waselev-now elev ; 1 =wasrod- now rod
0.00, 76850 _ Lo
-2=waselev-now rod ; 3=wasrod- nhow elev
-100.00, 769.00 . . .
- distance and elevation/ rod reading data for
-69.00,  768.70 each coordinate in the original cross-section
4350, 75860 9 :
-3450 ,757.90
~2600, 75850 - indicates the end of the original cross-section.
99999 - HI used for the as-built cross-section
"As-Built HI Elevation..", 0 '

Elev or Rod Code......... 0 - distance and elevation / rod reading data for
-8000,  769.00 each coordinate in the as-built cross-section
-70.00, 76350 ’
-56.00, 757.00 . .
4500, 75660 - this dataformat repeats for all cross-sections.
-2500, 75600 -indicates the end of the as-built cross-section.
1500, 76200 -there are no more sections

999999 ’
"NoM oreSections'
"Template Starting Elev . ", 757 .
“Template Starting Sta.. *,65810 station / templateformula / grade
65710, "C\2L15CL15/2", 6.000001E-04 .
65680, "C\2L15CL 152" 6,000001E-04 - repeatsfor ALL possible template reaches
-1, "y 0
Appendix C
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Supporting Files:
XSEC.STD
The data contained in this file are managed by the Modify Parametersfegture. Itis

unlikely that modifications to the file using any other means would be necessary. An
example of thisfile is shown below.

"* Initial X-section Width ... ... . e eaana *" 50
"* Initial X-section Height ... .. .. .. .. ... .. .. .. ..... *".5
"* Initial Profile Width ... ... ... ... .. .. . .o aooa... > 500
TN *

-

Initial Profile Height .. ... _ . _ ... .. .. ... .... ', 10
Default Template Formula ... .. .. .. .. .. ... ... .....
> vd/314cl4\2"

"* Default Skewed Section Alignment (0 = No; 1 = Yes) *,0
"* Default Baseline ................. (0 = No; 1 = Yes) *",0
"* Default Elevation or Rod Reading (0 = Elev; 1 = Rod) *",0
"* Default Direction of Increasing Sta (0O = Up; 1 = Dn) *",0
"* Extrapolation Method .. .. ... .. .. .. .. ... ... .. ...-. >0
M Rule L. (0 =0n; 1 =0FF) *,1

XSEC.ST2

Thisfileisastandard ASCII file and contains information that controls some festures
in the program. The values can be changed using a standard text editor or most word
processors. It isimportant, however, that the structure of the file be maintained in order
for the program to run properly. An example of the file and file structure follows:

"* Program Version or ldentifier ... .. ** "OH-Vers-2.01"

"* Minimum Template Grade........... -1

"* Maximum Template Grade.......... 1

"* Date of last minor change............ *n "3/15/01"
TEMPLATE.XSC

This ASCII file containsthe ligt of templates that are available using F4 on the
template design screen. Thefileis created (and gppended to) by the Alt A key
combination on that screen. While thefile is crested using that feature, any maintenance
would need to be done using a separate editor.

"d/3l4cl4\2", "Simple dam / dike section"
"c\dl2cl2/4", "Simple channel section”
"p30,1.5", "Parabolic section"
"d/214clN\3,315\3", "Damwith berm”

"c/215\2,812c12/2,815\2", "channel with spoil piles"
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*** ERROR MESSAGES ***

The following messages may appear on the screen from time to time. Further

explanation is listed next to each one.

"1 can't take any more points!!"

"1 have NO DATA to display.”

- amaximum of 52 points are alowed to define a
Cross-section

- thereis no data available for the section that has
been requested. Either enter the data or retrieve a
file usng the "file' features.

"1 have TWO SECTIONSwith the -cross-sections are identified by the value of their

SAME STATION .. please
correct"

"1 need assistance !!"

"Need an Elev. Difference for the
slope "

" Sect #nn hasNO INTERCEPTS,
please check data!"

" Sect #nn hasTOO MANY
intercepts!!”

" Section #nn does NOT fall within
the range described by the
template"

" Sidesope CANNOT be 0" !I"

dation. If two have the same station, one of them
will belog.

- thisiskind of acatch al error statement so that the
program will stop execution without losing dl of
the data. If it should appear review the data and
attempt to find abnorma conditions.

- dl the dope symbols except the first and last ones,
require an devation difference for therangein
which they apply. Thisis separated from the dope
ratio by acomma. For example, /2,4 indicates a
positive 2:1 sidedope that applies over a4 ft.
verticd intervd.

- thismight occur if the design channe cross-section
issmadler than the exidting cross-section. If this
happens the program cannot ded withit. A
solution is to modify the exiding data (with alittle
white lie) so that the sections intersect or change
the extragpolation method. Be careful that you don't
cregte alarge error in the total volumes.

- the program dlows for amaximum of 10 intercepts
per cross-section. If thisis exceeded, the datawill
have to be changed to correct the Situation.

- the section that you are atempting to view, is
outside the range that is defined by the DEFINE
TEMPLATE SECTION festure. Either give up on
this section or edit the template range.

- the number following the dope indicator (/' or °\')
was either zero or omitted. Re- enter the template
formula
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"Template NOT defined !!"

" Template must begin with "C', "D
or P"

"The second character in a
template MUST be '\' or /"

"The ORIGINAL DATA for Sect
#nn doesNOT extend far enough
tothe RIGHT/LEFT"

"Thisisaduplicate of a previous
coordinate’

"Thistemplateis TOO
COMPLEX "

"You DIDN'T givemea CENTER
n

"You didn't give me a sidedlope for
the RIGHT END of thetemplate

"You have MORE than ONE
center "

"You have TWO POINTS at the

SAME DISTANCE, please adjust
e

XSEC.EXE
Version 2.0

- an atempt has been made to either view or
compute a section with the template section, but the
template section that matches the section selected
does not exist. Usethe DEFINE TEMPLATE
SECTION fesature.

- the template formulamust begin witha"C" if the
section resembles a channel section, "D if the
section resembles adam, or "P' when a parabolic
sectionisdesred. Re-enter the template formula

- the second entry in the template formula (other than
parabolic sections) must be either apostive /" or
negetive'\" dope. Re-enter the template formula.

- thereisno origind datafor the left or right Sdedope
to intersect. Either add to the origind data, dter
the extrapolation method or move the template the
appropriate direction.

- an attempt has been made to enter two pointswith
the same "X" and "y" values. Proceed to the next

point.

- you have entered a template that is too complex to
evduate. Try again with amore Smple template
formula

- unless a parabolic template is being used, the center
of the template cross-section must be identified by
placing a"C" a the gppropriate place in the
template formula

- each non parabalic template formulamust end with
asdedope symbal (/" or '\") and adoperatio.
Re- enter the template formula.

- more than one center ("C") was placed in the
templateformula. Re-enter the template formula.

- two points with the same "X" distance were entered.
A proper adjustment needs to be made so the
program knows which one comesfirg in the
section. This can be done by adding atenth of a
foot to the proper distance and the resulting error
will be minor.
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