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Throughout this manual rcferences have been made to the following

trademarks:

» Hewlett-Packard, Program Dcvelopment Link and HP arc trademarks

of Hewlett-Packard Company.

« IBM is a trademark of International Business Machines Corp.

« MS-DOS is a trademark of Microsoft Corp.

» Macintosh is a trademark of Applc Computer Inc.

NOTICE

This manual and softwarc arc supplied on an “as is” basis and are

subject to change without notice. No warranty of any kind 1s made by

Cartesian Systems Limited with regard to the keystroke procedures and

software or their merchantability or their fitness for any particular

purposc. All risk as to the quality and performance of the keystroke

procedures and software is with the user. In the event that the key-

stroke procedurcs or softwarc prove defective, the user (and not

Cartesian Systems Limited nor any other party) shall be responsible for

all correction costs and all incidental or consequential damages.

© Copyright Cartesian Systems Limited 1993, 1994. All rights

reserved. Reproduction, adaption, or translation of this manual by any

mcans 1s prohibited without written permission of Cartesian Systems

Limited, except as allowed under copyright laws.

The HP 48 displays in this manual were capturcd using the

Hewlett-Packard HP 48 Display Grabber.

Version 2.0: First printing July 1994

Cartesian Systems Limited, P.O. Box 40057

New Westminster, B.C. V3M 6J7 Canada



SOFTWARE LICENCE AGREEMENT

CAREFULLY READ ALL THE TERMS AND CONDITIONS OF

THIS LICENCE AGREEMENT BEFORE OPENING THE DISK

ENVELOPE. OPENING THE DISK ENVELOPE INDICATES

YOUR ACCEPTANCE OF THESE TERMS AND CONDITIONS.

If you do not agree to the following terms and conditions ofthis

licence agreement, phone the place of purchase to get a return number

and directions for returning the product. The disk envelope must be

unopened and all other product items (user’s manual, etc.) must be

enclosed and in new condition to receive a refund.

1) You may use the software on one calculator. (Please call Cartesian
Systems Limited forsite licence information.)

2) You may make one copy of the software for archival purposes.

3) You agree that you have no ownership of the software other than the

media on which it is stored and that the software is copyrighted and
protected by copyright law.

4) You may transfer your rights in the software to a third party as long

as you transfer all of your rights and as long as you have the prior

agreement of the third party to be bound by all the terms ofthis licence

agreement. After the transfer you agree that you no longer have any

right to use the software and must destroy all copies that were made

prior to the transfer or give such copies to the third party.

5) You may terminate this agreement by destroying all copies of the

software and documentation.
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LIMITED WARRANTY

6) THE SOFTWARE AND ALL WRITTEN MATERIALS ARE

PROVIDED ““AS IS’ WITHOUT WARRANTY OF ANY KIND.

YOU ASSUME THE ENTIRE RISK AS TO THE RESULT AND

PERFORMANCE OF THE PROGRAM. SHOULD THE PROGRAM

PROVE DEFECTIVE, YOU (AND NOT CARTESIAN SYSTEMS

LIMITED NOR ANY OF ITS DEALERS) ASSUME THE ENTIRE

COST OF ALL NECESSARY SERVICING, REPAIR OR

CORRECTION. CARTESIAN SYSTEMS LIMITED DOES NOT

WARRANT, GUARANTEE OR MAKE ANY REPRESENTATIONS

REGARDING THE USE OF, OR THE RESULTS OF THE USE OF

THE SOFTWARE OR WRITTEN MATERIALS IN TERMS OF

CORRECTNESS, ACCURACY, RELIABILITY, CURRENTNESS

OR OTHERWISE.

7) NEITHER CARTESIAN SYSTEMS LIMITED NOR ANYONE

ELSE WHO HAS BEEN INVOLVED IN THE CREATION,

PRODUCTION OR DELIVERY OF THIS PRODUCT SHALL BE

LIABLE FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL OR

INCIDENTAL DAMAGES (INCLUDING DAMAGES FOR LOSS

OF BUSINESS PROFITS, BUSINESS INTERRUPTION, LOSS OF

BUSINESS INFORMATION AND THE LIKE) ARISING OUT OF

THE USE OR INABILITY TO USE SUCH PRODUCT EVEN IF

CARTESIAN SYSTEMS LIMITED HAS BEEN ADVISED OF THE

POSSIBILITY OF SUCH DAMAGES.

8) THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS

AND YOU MAY HAVE OTHER RIGHTS WHICH VARY FROM

PROVINCE TO PROVINCE OR STATE TO STATE.



il

9) You may call Cartesian Systems Limited within 90 days of the

purchase ofthis software to have a defective disk replaced.

10) You acknowledge that you have read, understand and agree to be

bound by this agreement’s terms and conditions. You also acknowl-

edge that this agreementis the complete and exclusive statement of

agreement between the parties. This agreement supercedes all prior

written or verbal agreements and any other communications between

the parties relating to the agreement’s subject matter.

If you have any questions about this agreement contact Cartesian

Systems Limited in writing at:

P.O. Box 40057

New Westminster, B.C., V3M 6J7

Canada
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Introduction
 

Thank you for purchasing SURVcalc 2.0.

We would appreciate any comments or suggestions you have regard-

ing the design and operation of the software. Also, please fill out and

return the enclosed product registration card.

SURVcalc has been designed to help you make the most of your

calculation and stakeout time. We have tried to design useful,

reasonably priced software that gets the most out of the amazing

HP 48SX/GX calculators.

If you are new to the HP 48, please take some time to work through

the introductory parts of the HP manual. Most sections of the

SURVcalc manual show keyboarding examples but they assume the

reader has some familiarity with the HP 48.

About This Manual

This manual has been designed so that you can start with any of the

routines after going through the Menu Exploration & Initial Setup
chapter. The SURVcalc Changes paragraphsin that chapter describe
the major changes and additions to SURVcalc. Detailed descriptions of

the changes and additions are also given at the beginning ofthe routine

and whenever the change or addition is encountered in an example.

When preliminary data for an example is needed, it will be shown at the

beginning of the chapter or you will be told in which chapterit can be

found so you can load it into the calculator before you begin.

Introduction
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In long routines arbitrary breaks will be suggested. You can of course

keep working through the example but if you decide to take a break

remember that you can just let the HP 48 turn itself off. Then when

you turn the HP 48 back on you will be ready to go with the last

SURVcalc display visible.

Technical Support

Technical support is free to registered users from 8 am to 5 pm P.S.T.,

Monday to Friday. The customeris responsible for any long distance

charges. Call (604)540-7973.

A lot of effort was put into providing software that is bug free. If you

think you have found a bug in SURVcalc, before calling technical
support, please double check the data used then go through the

following check list:

1)  Make sure you know the exact point at which the bug occurs;

re-run the routine if there is any doubt.

2)  Did you change any system or user flags from within a routine?

If you did, re-start SURVcalc and see if the bug disappears.

3) Did you EDIT/VISIT a data file used by the routine in which the

problem was noticed? If you did, check the data file to make

sure you didn’t inadvertently add or delete an element.

If the bug still appears after going through the checklist, please call us

at the numberlisted above.

Introduction
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Installation
 

Hardware Requirements

To run SURVcalc you need an HP 48SX/GX. The SX needs a

128 Kbyte ram card. (Remember that you have to merge ram card and

calculator memory: sec the HP manual for directions.)

You also nced an IBM PC compatible computer or an Apple System

7.x computer and an HP serial interface cable. (If you have the HP

Program Development Link or Serial Interface Kit then you already

have this cable.)

Key Conventions

In this manual, when directions for key presses are given, the following

key symbols are used:

« Softkeys are represented by the display’s softkey name in a

rectangle. For example at the program main menu andtitle

display shown below, the softkey used to get to the first

calculation menu will be shown as :
 

SURVcalcitm? v. 2.8

(c> Copyright 1993-94
Cartesian Systems_Ltd.
New Westminster, B.C.

CZJUTILZ JCONFI] FILE [FEOPY]CUIT  

 

 

 
CdaCIDeCDo C_e C_¢

Installation
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When told to press the softkey you would press the white-faced

A key directly below it.

« All other keyboard keys are represented by the character or

symbol on the key face. (Alphanumeric characters are shown

in small upper case bold characters.) For example when told

to press the ENTER key it will appear as ENTER.

» PC/Mac keys and characters are shown in bold lettering.

Note: The HP 48GX has some keyboard changes. Where the
GX keys differ from the SX keys, both procedures are

shown. For example if you saw the following:

...press the left («) shift key, either the PRG or the a1 key...

The above key press sequence would indicate that on both the

SX and GX you start by pressing the left («) shift key. As the

I/0O function is located on different keyson the SX/GX the

first bold key name (PRG) shows where to find 1/0 on the

SX. The second bold key name (c1) with the ¢ attached

indicates that on the GX the 1/0 function is found on the 1

key.

All the SURVcalc routines have been thoroughly tested on the GX.

From now on the calculator will be referred to as an HP 48.

Read the following sections appropriate to your computer type. The

type followsthe title in brackets. e.g. Kermit Setup (IBM)

Installation
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Preparing the HP 48

SURVcalc is supplied as an HP library on both 3.5" and 5.25" disks.

(These disks are in MS-DOS format but you can download from a

system 7.x Apple computer using Apple File Exchange and the Mac

version of Kermit.) Kermit (KERMIT.EXE) communications software

(IBM) is also supplied.

Note: © Copyright Trustees of Columbia University in the City of

New York, 1989. Permission is granted to any individual or

institution to use, copy, or redistribute Kermit software so

long as it is not sold for profit, provided this copyright notice

1s retained.

Make sure the HP serial interface cable is plugged into your calculator

and into a serial port on your computer.

Check the HP 48 1/0 (input/output) setup by pressing the left («) shift

key, either the PRG or a1 key, then either the or c[ioPaR] softkey.

(Refer to the HP manualifyou are not sure how to set the parameters.)

Make sure the IR/wire field is wire, the baud field is 9600, and the

parity field is none 0. The HP 48 changes the ASCll/binary field to

binary automatically when receiving libraries.

Preparing the Computer (IBM)

On your PC, put the diskette in the appropriate drive and make that

drive current by typing its drive letter with a full colon, then press the

Enter key. For example, if you are using the A drive, type A: then

press Enter. (From now on when data entry is needed pressing the

Enter key will usually not be mentioned.)

Installation



16

If you want to copy the SURVcalc and Kermit files to your hard drive
type copy *.* c:\surv assuming your hard drive is ¢: and you have a

directory called surv.

If you want to do the installation from your hard drive, make that drive
current. The rest of the installation routine applies to both types of
drives.

Preparing the Computer (Mac)

As mentioned above the SURVcalc disks are in MS-DOS format but if
you have a system 7.x Mac you can use Apple File Exchange to get

the SURValc file into your computer.

Start by opening the Apple File Exchange Folder. (If it has been

installed it should be in the system folder:if it isn’t on your hard drive

it can be found on the Tidbits system disk; copy the folder to your
hard drive if necessary.)

Double click the Apple File Exchange icon. The Apple File Exchange

window will open. Thefile list on the left will show your hard drive

files and folders. The file list on the right will be empty.

Put the 3.5" SURVcalc disk in the floppy drive. Your computer will

read the disk and display the files. Notice at the top of the screen that

two new menu items appear. You can translate from Mac to MS-DOS

or MS-DOS to Mac. We will be using the latter method.

Press on MS-DOS to Mac and drag down to Default Translation.

Then highlight the SURVcalc file and just click the Translate button.

Choose Quit from the File menu. The SURVcalc disk will be ejected

Installation
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and you will be returned to the Apple File Exchange folder. Click the
Close button. Copy the SURVcalc file to the Kermit folder.

Kermit Setup (IBM)

Type kermit. Kermit starts and displays the version, copyright notice,

and how to get help.

At the Kermit-MS> prompt type ?. Kermit displays, in alphabetical

order, a list of commands.

Kemmitstarts with default parameters. Type status to see them.

For this file transfer we are concerned only with the first two

parameters. (Ifyou installed the MSKERMIT.INIfile you should see

9600 for the baud and COMI1for the port.)

We set the baud rate to 9600 on the HP 48, so let’s do the same with

Kermit. Type help now to see an introduction to Kermit.

As shown, you use the SET command to set most parameters in

Kermit. Type ? again. To set the baud rate type set baud 9600.

The only other parameter that might need changing is the commun-

ications (serial/com) port. Kermit defaults to COM1 so if your

computer has only one serial port the default is probably OK. On some

computers with more than one serial port, the ports are numbered.

If you have to change the COM port, type set port 2.

Type status to confirm the change(s).

Installation
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Kermit Setup (Mac)

Note: The Mac version of Kermit is not supplied on the SURVcalc

disks. If you have the Mac version of the HP serial interface

kit you will find Mac Kermit there; if not you can get a copy

from a Mac user group or bulletin board.

Start Kermit by double clicking the icon. Open the Settings menu item

and drag down to Communications...

Set the baud rate to 9600.

Set the parity to none.

Sending the SURVCcalc Library (IBM & Mac)

When you are ready to try sending the library, on the HP 48 press the

left («) shift key, either the PRG or the 1 key and the softkey.

The HP 48 display will contain a Connecting message.

* On an IBM enter s survcalc. (In Kermit most commands can be

abbreviated: in this case the s stands for send.)

» On a Mac choose File from the menu and drag down to Sendfile...

Highlight the SURVcalc file in the list. Click the Binary button. Then

click the Send button.

If all the parameters are OK you will see a lot of activity on both the

computer and calculator displays. Kermit keeps track of the transfer

status and will ring the computer bell when it is done.

Installation
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Note: If you have the wrong COM port number (IBM) Kermit will

keep trying to transfer SURVcalc until it times out or until

you press Ctrl + C or Ctrl + E. (Hold down the Ctrl key, then

press the C or E key.)

Try re-setting the COM port, then start again at Sending

the SURVCcalc Library above.

When the transfer is complete either type q (quit) at the Kermit-MS>

prompt on an IBM or choose File then Quit on the Mac.

Press the vaR key on the HP 48 and you should see in the left

end of the softkey menu. Press the softkey to place the

SURVcalc library on the stack. In stack level one you should see:

1: Library 932: SURV...

Purging the SURVcalc Object

When the SURVcalc library is on the stack as above you can purge the

SURVcalc object from the softkey menu. Start by pressing the

" (m) key, the softkey again and the ENTER key. The stack should
now look like this:

2: Library 932: SURV...

1: 'SURVCALC’

Press the left («) shift key then either the DEL (PURGE) or the GEEX

(PURG) key.

Installation
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Storing the SURVCcalc Library

In the next step we store SURVcalc in port 0 (zero). (Depending on

your calculator type and its memory configuration there are other port

numbers that can be used. Please refer to the SX/GX user manual and

substitute another number for zero in this and the following

paragraphs ifyou wish.)

With the library number and name back in stack level one, enter 0

(zero) onto the stack then press the sTo key.

Turn the HP 48 off then back on. The calculator will flash a bit but it’s

harmless.

Attaching the Library

Now we ATTACH the SURVcalc library to a directory. You can attach
the library to the { HOME} directory or you can create a directory.

Note: If you attach SURVcalc to the { HOME } directory, you

may find that when installing or removing a ROM card the

SURVcalc library becomes detached. You can avoid this

problem by attaching SURVcalc to a subdirectory.

If the library ever does become detached just re-attach it using

the information in the following paragraphs.

With an SX make sure to install the ROM card as per the

manufacturer’s instructions, install and merge the RAM card
and finally install, store and ATtTacH SURVcalc.

Installation
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If you want to create a subdirectory (SURV for example)...

Press the ' (M) key, then press the a (ALPHA) key twice to lock

in alpha mode and type SURYV. Press the ENTER key. Stack

level one should look likethis:

1: 'SURV’

Press the left («) shift key, the vaR key, the c[DR_]

softkey (GX only), then the softkey to create the
directory. Press the var key and you should see your

directory name in the left-most softkey. Press that softkey to
make your new directory current.

Press the right (») shift key, the + (::) key, then type 0 (zero) for the

port number.

Press the right cursor (»>) key and type 932. Press the ENTER key. Level

one of the stack should look like this:

1: 0: 932

Press the left («) shift key then either the vaR or the c2 key, the NxT key
and the (attach) softkey.

SURVcalc is now ready to use.

Note: SURVcalc uses the HP 48’s system and user flags exten-

sively. Each time SURVcalc starts it stores the list oftwo

binary integersthat represent the system and user flag status

that it needsat start-up.
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If you wantto preserve the pre-SURVcalc flag state, you may

wantto store it in a variable. (See the references to the RCLF

and STOF operations in the HP manual.) This should be done

before starting SURVcalc.

The Kermit Initialization File (IBM)

Thereis a file on the SURVcalc disks called MSKERMIT.INI.

Kermit looks for and will read this file each timeit starts. You can use

this file to have Kermit automatically set the communication

parameters that we set manually in the Kermit Setup section above.

You can load thisfile into a text editor and edit the file to suit your

system. A sample file might look like this:

set baud 9600

set port 1

Make sure you save the file in ASCII format.

If you want more information about Kermit, see Appendix E,

Suggested Reading.

Installation
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Menu Exploration & Initial Setup
 

If you are new to SURVcalc we suggest you work through the entire

manual. You can skip the SURVcalc Changes paragraphs.

If you have upgraded make sure to read the following changes.

SURVcalc Changes

* The file system has been changed. You are no longer limited to one

control file. Now you can define a current job file name for each

project that will contain most of the points created by the routines.

 There is now a configuration routine where you choose to work in

horizontal/slope distances, choose a default unit and apply optional

curvature/refraction and grid factor corrections.

* You can create an optional vertical alignment for each horizontal

alignment.(v. 1.0 horizontal alignments are compatible.)

* You can change/create alignments from within the alignment routine.

* You can find the station and hinge point of any point in an alignment.

* You can do vertical curve/straight grade calculations in an alignment.

* You can calculate an area automatically using any jobfile.

* You can use the edit routine on any sideshots/layout/transformation

file. Now also view and print points to an infrared printer.

Menu Exploration & Initial Setup
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* You can do simultaneous transformation/rotation/scaling of

coordinates from a file or manually. You can also save the setup data

for each transformation.

* You can calculate intersections, predetermined areas, minimum

clearances, radius points/circular curve data and triangle solutions.

Other minor changes will be described as they are encountered.

Starting SURVcalc

Note: Make sure you understand the HP 48 directory structure. It
can be confusing for people who are familiar with the
MS-DOSstructure where all directories are visible from the
root directory. The opposite is true in the HP 48.

For the most part the HP 48 directory structure is convenient.
For example if SURVcalc was attached to the HOME
directory you could start the program from any subdirectory.

The only problem is any files and variables created by

SURVcalc would be stored in the current subdirectory.

If you next started the program from the Home directory the

files you created in the subdirectory would not be visible.

Also there will be some memory wasting as SURVcalc will

have to re-create its default global variables.

To start the program make sure you are in the directory to which

SURVcalc was attached. Put the calculator in ALPHA lock mode

(press the a (ALPHA) key twice), type S.P and press the ENTER key.

(The HP 48 is case sensitive so you have to use UPPER case

characters: if you type s.p the program will notstart.)

Menu Exploration & Initial Setup
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Asthis is the first time the program has been run it takes a few seconds
to initialize. The display in Figure 1.1 will appear.

Notice the .P MS-DOS style ~Figure 1.1
file extension in the program
name. All the objects created SURVcalc(im> v. 2.8
by the program use thisfile (c) Copuright 1993-94
naming format with different Cartesian Systems Ltd.
extensions. New Westminster, B.C.

SUTILEJZONFI] FILE [FCOPY]2UIT

 

 

 

  
Thefile extensions are used to minimize the possibility of:

« overwriting a data file or global variable created by the program.

« overwriting one ofyour variables created outside the program.

Following is a list offile extensions used:

* Global variable objects have a.V extension.

» Layout/Sideshots (current job) files have a .SLO extension.

» Horizontal Alignmentfiles have a .ALN extension.

» Program objects have a .P extension.
» Transformation Setupfiles have a .TRS extension.

» Adjusted Traverse files have a .TRA extension.

» Unadjusted Traverse files have a .TRU extension.

* Vertical Alignment files have a .ALG extension.

You need to type an extension only when you start the program as you

did above or when you use HP editing commands. As you will see, in

the SURVcalc environment only the file nameis entered; the program
adds the extension.
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Menus and Softkeys

SURVcalc uses the HP softkeys to execute the program routines.

The softkeys are the six white-faced keys (A-F) along the top of the
keyboard. As mentioned earlier, these six keys correspond vertically to

the six rectangles at the bottom of the display. Try pressing the
softkey (the F key) now.

When you leave the program environment always from the

program main menu as above. This gives the program a chance to do

some housekeeping, clear USER status, do a memory check and leave a

clean stack.

If the memory check finds less Figure 1.2
 than 5000 bytes free you will

see the Figure 1.2 display. MORY |
(This display will also appear LOW HE ’
with low memory when the Less than 5880 bytes
program is started.)

ENTER to continue...
As the program has been IIDDI   
initialized, the next time you

enter S.P to start the program you don 't have to press the a key twice.

The program sets the system flag which locks in ALPHA mode with

one key press. Press the a key and enter S.P to start the program now.

SURVcalc Configuration

At the program title display in Figure 1.1 press the softkey.

Figure 1.3 appears below with the configuration display and menu.
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All the fields contain default values which are stored in a variable

named CFG.V. Each time the program starts it checks to see if this

variable exists. If it is found Figure 1.3

SURVcalc configuresitself 

using the current CFG.V CONF IGURATION

values. If it is not found the Curyv./Ref,ssssssssssf(]

program will create it using Units sennnspMETERS

the default values shown in Elséaggf : : : I- égggé%a
Figure 1.3. SOFTKEY to change...

BC+F[SUNIT[BDIET]SRID|   
Notice that the first three

softkeys, starting from the left, contain a small square symbol. This

symbol means that pressing the softkey will display (toggle) one of

two values. Try pressing any or all three of these softkeys now,

watching the changes in the corresponding values to the right.

Try pressing the softkey. You can change the grid factor or just

press the ENTER key to accept the default. Press the ENTER key this time.

The Configuration Fields

» The Curv./Ref. (curvature/refraction) field can be either NO which

is the default or YES ifyou want a correction applied.

« The Units field can be either METERS, which is the default, or

FEET: The curvature and refraction constant is unit-dependent. Units

also affect how stationing is displayed; stationing will be shown rela-

tive to kilometers or hundreds offeet.

» The Distances field can be either HORIZontal or SLOPE.
 As mentioned above, you can enter an appropriate grid factor. The

grid factor is composed ofthe scale and elevation factors and can be
found in tables for your grid system. (You can use just a scale factor if

you wish.)
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Note: Make sure to check your EDM/Total Station manual before

applying corrections for curvature/refraction and the grid

factor. Some instruments apply these corrections.

SURVcalc will apply these corrections even when you are

using horizontal distances.

Before leaving the configuration menu, make any changes necessary to

make your display match Figure 1.3.

Notice the softkey. It moves you toward the beginning ofthe

program. The softkey is always on the far right. Try pressing the

softkey now. The title display and program main menu re-
appear.

Press the (calculations) softkey. The Figure 1.4 display will

appear with the first calculations menu.

This menu contains the Figure 1.4
Sideshots, 2 Point
Resection, Layout, and

Alignment routines.

 

Whenever a softkey IS |snFTKEY to continue...
visible there is at least one zzPT]0|ALIGN]+t+

more menu available.
   

You will see the SOFTKEY to continue... message whenever the
mnemonics are straightforward. In cases where the softkey names may

not be easily understood more detailed messages will appear. Press the

softkey now to get to the second calculations menu.
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The second calculations Figure 1.5
menu in Figure 1.5, contains

the Traverse and Inverse

Traverse routines.

 

Press the softkey twice

to get back to the program SOFTKEY to continue...
main menu andtitle display in |NN[TINNN HEN
Figure 1.1.

   
Press the [uTis] softkey to get to the first utilities menu.

This first utilities menu in Figure 1.6 contains the Area, Volume,
Vertical Curve and File Editing routines.

Before leaving the first Figure 1.6

utilities menu, press the [eoiT

softkey to get to the file

editing menu in Figure 1.7.

 

Now press the Soflkey SUFTKEY t o cont il"lLIE'. ..   again. As no points are in the

file the calculator will beep

and you will see the display in

Figure 1.8 below. Figure 1.7
 

(You will also see the

Figure 1.8 display if you try

pressing the or

softkeys with an empty file.) SOFTKEY to continue
EIEEOETH N TN   
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Ifyou haven’t already done so, Figure 1.8
 press the ENTER key to get back

to the Figure 1.7 display. No points in file!

Then press the and

softkeys to get back to

the program main menu. ENTER to continue...
_A00EOITJPURSWIEK[PRINT]+   

Note: This is not a complete tour of the menus. The other menus

will be described as they are encountered.

Defining the Current Job File

As noted earlier, one of the major changes made in this version is the

file system. In SURVcalc version 1.0 there was only one control point

file (M.CTL) allowed. In this version you define a currentjob file that

will contain controlfile points as well as sideshots, layout and other

points created by the program.

Note: Job files have the same format as the M.CTL file. If you
have upgraded and wish to use the M.CTL file just store the

M.CTL data in a variable with a .SLO extension.

From now on when softkeys are to be pressed the word press will be

followed only by the softkey symbol.

If you are not at the program main menu in Figure 1.1, either work
your way back to it by pressing and or start the program

by pressing the a (ALPHA) key, typing S.P and pressing ENTER.

From the program main menu as in Figure 1.1 press :
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Figure 1.9 displays the Job Figure 1.9
file name prompt along with PRG

the default FIRST name. You |I HOME SURY }
will see this name whenever Job file name
the program is installed or if

the variable that contains the FIRST+

current job file is deleted. I

 

   
You can use this default file name for the current job file if you wish.

This time press the oN key to clear the command line and enter JOB1.

The JOBIfile is created and the Figure 1.1 display will reappear. (If

the JOBI1file had existed it would have been loaded.)

Note: Files created in SURVcalc must follow the HP variable

naming convention. For example the first character can’t be a

number. See the HP manual for more information.

Remember that Job file names have a .SLO extension which the
program adds. (In this case the complete file name is JOB1.SLO.)
In SURVcalc, whenever you are prompted for a file name, you should

never type the extension.

It 1s a good idea to get in the habit of checking the current config-
uration and current job file name before beginning a new project.

The File Copy Feature

Notice the softkey. You can use this softkey to make a copy of

the current job file. If you want to make the copied file the current job

file you have to press the softkey and enter its name.
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Try pressing the softkey now. The calculator will beep and the

program will let you know that the current file is empty. You will be

returned to the program main menu.

You should use the feature when you want to use only some of

the points in the current file. For example you may want to use only

the control points in the current file for a new project. Or, you may

want to use only the points picked up in a sideshots session (and not

the control points) to calulate an area.

For an example of using the file copy feature, see File Editing.

Entering the First Control Points

From the program main

 

menu in Figure 1.1, press Figure 1.10
to get to the first Setup @ ?

calculations menu as in Backsight ?
HI 8.808 SH B.68008

Figure 1.4. Ref. Az. ==0°00'00.0"
Set BS £ ==B"00'B8.H8"

Press [aucn] (Alignments). Hz. Efi:gt sennnns, GO0
The Figure 1.10 setup displayT  
 will appear with an OK?

prompt on the last line and a

YES/NO menu.

All the fields contain default values. You will see the question marks

in the Setup @ and Backsight fields whenever you change the current

job file, edit/purge one of the current points in the File Editing routine

or when one ofthe variables containing the Setup/Backsight points is

purged using the HP 48 purge routine.
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Press to enter the Figure 1.11

current sctup data from the

setup change mcnu in

Figure 1.11.

 

From the left in Figure 1.11,

the first five softkeys change SOFTKEY to continue...
the corresponding setup ZETURIESITELHI_|SH[ZETHI|VIEM

display fields.

re-displays the setup data so you can see the changes and give your

confirmation before continuing with the routine.

   

The only time the order of changesis critical is when (to set the

backsight azimuth) is pressed. If more than one change is to be made,

always make the azimuth change last.

Figure 1.12
 Press to enter the first

control point. { HOME SURV }

SETUP point

1 USER PRG

 

The Figure 1.12 data input

display, with different

prompts, is used in all data 74
input situations. IDDNA   
The last-used control point name appears on the command line as a

default. (Whenever you want to use the default just press the ENTER

key.) In this case we want to enter a new name. There are two ways to

do this.

You can enter a name by editing the existing name. Try this now by

pressing the 4= (backspace) key once. Then press the a key, type S1

(one) and press the ENTER key.
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(From now on, whenever datais to be entered, pressing the ENTER key

will usually not be mentioned.) The calculator will beep and the

Figure 1.13 CREATE? display appears.

Figure 1.13
 When the name you type is

correct press [ves |: whenyou |Can't find S1...

make a typo press no |. Try

pressing now. The CREATE?

original default name is shown
again in case you want to use
it STIIBNBT   
This time use the second command line clearing method. Press the on

key to clear the ? name, then press the a key and re-enter S1. The

calculator will again beep and the CREATE? display will re-appear.

Press [¥&s]. The Figure .14 gjgyre 1.14
 data input display appears

prompting you for the { HOME SURV }

Northing of S1. (Similar Northing
displays will appear for the

Easting, Elevation and

Description.) 4
IDDDA

1 USER PRG

 

   
Enter:

18185.248 for the northing.

26850.000 for the easting.

125.390 for the elevation.

Press the a key and enter HUB for the description.

Note: To conserve memory you should keep the descriptions brief.
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After entering the description, the setup change menu re-appears.
Press (Backsight).

Press the oN key to clear the command line, then press the a key and

enter B1. (From now on pressing the a key will usually not be

mentioned when alpha data is to be entered.)

Once again as point B1 is not in the control file, the calculator will

beep and the CREATE? display will appear. Press ¥es and enter:

18142.317 for the northing.
27234.107 for the easting.
135.480 for the elevation.

The description prompt appears with the previous description as a

default. Press the ENTER key to accept it. (If you don’t generally use

descriptions you can just press the ENTER key to store a null string.)

Press [H1 (Height of Instrument) and enter 5.65: press [sH_] (Signal

Height) and again enter 5.65.

 

Figure 1.15

Press to see the changes. gg}__figi Ehi g%
We changed all the fields g SH 5.6508

except the backsight angle. As EEE .Bgz; .98°%g' 38 8 .
shown in Figure 1.15, the e . ::__.
Set BS « field defaults to zero Hz. Bflggt - 986499
degrees. EEHN   
Note: In SURVcalc the azimuth is always calculated from the

setup to the backsight/foresight.
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If you prefer you can backsight with the instrumentset to the actual
(inversed) azimuth.

To illustrate press then

press [seTaz]. The Figure 1.16

display appears.

Notice that the inversed

azimuth (Ref.Az. =

96°22'38.6") is shown as a

reminder should you wish to

Figure 1.16
 

USER PRG
{ HOME SURY }

Set B.S. Azimuth to..
(Ref .Az.=96"22"'38.6")

B.6666+
-1[[|

 

   
use it (as we do now) instead of the 0.0000 default.

Although the reference azimuth is shown to the nearest tenth of a
second, you need only keyit in to the nearest second. Clear the default

command line and enter 96.2238.

Press to see that the

Set BS « field in Figure 1.17

now contains a Ref. Az.

identical twin.

 

 

Figure 1.17

Setup @ Sl1
Backsight Bl
HI 5.608 SH 5.658
Ref. Az. =96%22'38.6"
Set BS £ =96"22'38.6"
Hz. Bégt. snnmn336,499

:   
One more option with allows you to enter an arbitrary azimuth.

This feature could be used when the coordinates for only one point

(sometimes called the work point) along with a bearing/azimuth

to/from the point are given on a drawing. (Remember that the azimuth

used must be away from the setup and that a bearing must be

converted to an azimuth.)
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To illustrate this option, press then [sevaz]. Enter 135 for the

backsight azimuth then press [view].

 

  

The slimmed-down setup Figure 1.18
display in Figure 1.18 appears. Setup @ S1

Some ofthe lines are blanked |HI 35.658 SH 5.658
when you use an arbitrary Set BS « 135°08'66.0"
azimuth to show just the

relevant information, and to 0K?

remind you that neither a zero IIIST
 

nor an inversed azimuth was

used. This feature can be thought of as an instant polar/rectangular

function.

Press then and enter zero for the backsight azimuth.

Press and make sure your display matches Figure 1.15: press

[¥es when everything is OK.

The Figure 1.19 Alighment file name prompt will appear.

Before we end this look at the Figure 119

initial setup, let’s take a look { HOME SURY 3
at breaking out of the program |RTignment file name

when you are in an input

situation as in Figure 1.19.

 

USER PRG

 

4
For example, if you think that |RS
you may have used the wrong

setup point, just press the oN key. Try pressing the oN key now.
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The file name prompt is Figure 1.20
returned to stack level 2 and a TSER
null string is returned to stack |{ HOME SURY }

level 1 as in Figure 1.20. ‘3}:

Notice the usermessageinthe |2% "Alignment file na.,
upperright of the display. 1t "
This version has three key INNNSN
 

assignments. They will be
described in the Alignment and File Editing chapters.

When you break out of the SURVcalc environmentlike this, it is a
good idea to get out of user mode. To do so just clear system flag -62.

Try it now by entering 62 onto the stack, press the +/- (change sign)

key and enter CF (CLEAR FLAG). (If you now wanted to re-start the

program to check the setup you would just enter S.P.)

Data Entry Errors

In most of the SURVcalc routines, when you make a data entry error

that stops calculations, you generally don’t have to re-start the routine

to continue.

To illustrate, start the program by entering S.P. Press gaics], ss and

[¥es ]. (The current setup doesn’t matter.)

Press proot and just press the ENTER key at the Horizontal £ prompt.

The calculator will beep and you will see the Figure 1.21 display

below.
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The Figure 1.21 display Figure 1.21

contains an HP error message .

and a SURVcalc global %lg Eg;og}gument s
variable. :

In this case the softkey menu

3:
2

is blank but you can get the 1: 'HZ. V'
menu back by using the HP NNSNSNN

last menu function.

   
Just press the oN key and clear the display. Press the right (») shift key

then either the 3 key or the oNXT key.

 

 

  

You can see in Figure 1.22 Figure 1.22
i - 3that the s1de:shots menu has re { HOME SURY 3

appeared with a clean stack. 3

You could now just press %_

sHooT to continue. {:

ZHOOT]HVEJUEZCR]SH0%END
 

Sometimesafter an error the routine softkey menu will still be visible.

In that case you can usually just clear the display and continue.

Note: There may be times in some ofthe routines when the softkey

menu will not re-appear; in that case the program will have to

be re-started by entering S.P.
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Printing the Display

On the SX, if you want to print any of the displays to the infrared

printer, you can do so easily (without affecting the display) by pressing

the oN and MTH keys simultaneously and then releasing them.

On the GX, press and hold down the oN key, press and release the 1

(one) key, then release the oN key.

There is also a current job file print routine in the edit menu. It will be
described in the File Editing chapter.

Now that you have explored the SURVcalc menu system and entered

the first control points you can move to the routine you are most inter-

ested 1n.

Press then to leave the SURVcalc environment.
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Sideshots
 

Data needed...

Currentjob file: JOB1
Control points: S1 (setup @) & B1 (backsight):

(see Figure 1.15, Menu Exploration & Initial Setup)

Changes...

« When points are saved they are now stored in the currentjob file.
 You can now calculate coordinates at an offset perpendicular to the

line ofsight.

» The description, signal height and offset values can be changed after

a shot is taken. When the signal height and/or offset are changed the

shotis re-calculated.

Configuration...

Use the default values as shown in Figure 1.3

Start the program by entering S.P then press to get to the first

calculations menu. From this menu press [ss_] to start the Sideshots

routine. Make sure your setup display matches Figure 1.15. Make any

required changes then press
 [ves to see the Figure 2.1 Figure 2.1

sideshots menu.

We will be picking up four

comners of a fence line starting

with a check shotto the SOFTKEY to continue...
backsight point, ELLILR[T2RT   

Sideshots
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When the Figure 2.1 display appears you can start by pressing or

you can make changes using any or all ofthe pescr], [sv_] and [ois ]

softkeys before taking any shots.

 

 

To illustrate press now and enter FENCE.

 The sideshots calculation F;gur-e 21;'2 B 7

display appears in Figure 2.2, Ngrl-?hing eI%%

As a shot was not taken the Easting sannnnnfd, BEH

calculation fields have zeros Elevation =ssssssy, B89
for placeholders. D?SCI"I " ammms . :EEE%E

U‘F?SE’t ssnnnnnfd, 06

2HOOT]ZAYE[DEZCR]ZH |0/2 |END |  
 

If you change either the Sig. Ht. or Offsetfields in this situation, the

calculation fields will be filled with the current setup point values

modified by the new signal height or offset. To illustrate press [sH_]

then press the ENTER key to accept the 5.65 default.

 

In this case the coordinate Figure 2.3

fields in Figure 2.3 contain the [pgint # 1

data for setup point S1. Northing ===18185.248
Easting e 25800, 808

: Elevation =ssss]?25,390
To see how the re-calculation Descri f . ssnnnnsfFENCE

i Ht .

  
 

works press [ors to see the 51?. sennnnny, 558
Offset prompt display in Of

f

set messessfd, 000
- ELL

N

ETEART
Figure 2.4 below.

Sideshots



Clear the zero default.

(Notice the reminder that the

offset should be negative to

the instrumentman’s left.)

Type 4 and press the +/-
(change sign) key then enter

the value.

You can see in Figure 2.5 that

the Northing and Easting have
been re-calculated.

(Remember that the offset

calculation is done per-

pendicular to the line of

sight.)

Note:
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Figure 2.4

3 PRG
{ HOME SURY }
Of f set
(Neg. to INST. LEFT>

B. 606+
ZHODOT]SHYEJUEZCR]SH|D5[END

Figure 2.5

Point #
Northing ===18189.223
Easting =sn26850. 444
Eleuatlon snmnn )25, 398
Descr1 mssnnnsfFENCE
1? ssnsnnn§ 554

set ssnsnn—4, 380
ELThEE(RNTRTRT   

The offset stays in effect until you changeit.

Press now and re-enter zero. (Notice that the coordinates once
again match Figure 2.3.)

Sideshots Point Numbering

In SURVcalc version 1.0, control points were stored in a separate file.

In this version most ofthe points created by the program are stored in
the currentjobfile.

When you take the first shot the point number, regardless ofhow many

points are already in the file, is 1 (one).

Sideshots
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When you press the program will check the current job file for

the largest point number and increment the saved point number by one.

For example, if the largest point number in the current job file was 33,
the first point saved would be 34.

If, as in this case, the only points in the currentfile are alpha (S1 &

B1) then the first shot saved will be point 1 (one).

Forthe first shot we will do a check to the B1 backsight.

Press gnoot and enter:

0 for the horizontal angle.

10.086 for the A elevation.

386.496 for the horizontal distance.

Notice that as we have not yet saved a point the Point # is still 1. As

this is just a check shot we won’t save it either.

 

Ifyou compare these Figure 2.6

coordinates for B1 to the Point # 1

actual coordinates used to Northing ===18]142
create the point in the Menu E?gtég?on -" :??%gg‘4

Exploration & Initial Setup Descrip. wssssssFENCE
chapter you will see that the Si ? « Ht. w=ssssss$Z550
differences are very small. S€ ==nmen=i, 000

TRTRTRT   
(This type of check is not meant to be a substitute for a tie to a third

point.)
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Now we can shoot in the four fence corners. Press snooy and enter:

288.1859 for the horizontal angle.

-15.13 for the A elevation.

126.577 for the horizontal distance.

 

When your display matches

Figure 2.7, press [Save]. Figure 2.7

(Whenever you make a data Point # 1
entry error,just re-enter the Northing ===]183008.2506

: Eastin =n 025902, 880data.) The first fence corner is Eleuat ?on sunssniiB, 268

  
saved to the current file Descrip. ssnnnnsFENCE

(JOB1.SLO) and the Sio. Hii =rerere5630
. Sse sssssnn}l],

SOFTKEY to continue...

|

vseeRT
 message appears.

For the second fence comer press proot and enter:

239.4100 for the horizontal angle.

-11.30 for the A elevation.

245.632 for the horizontal distance.

Having saved the last shot, the  pjgyre 2.8
Point # in Figure 2.8 has been 
) Point # 2
incremented. When your Northing ===18409.750

display matches Figure 2.8 Easting mnn 26700, 330
press [SAvE]. Elevation =ssss]ig4.099

Descrip. w=ssssssfFENCE
81?. Ht. ssssssa(658

Press guoon and enter the data  |Of fset =ssssssfd, B8H
for the third fence corner as ZHOOT]ZAVEJUESCR]SH02END

given below.
   

Sideshots
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314.2450 for the horizontal angle.

-8.61 for the A elevation.

379.377 for the horizontal distance.

 

  

 

When your display matches F;gm.'e 21::9 B 3

Figure 2.9 press [Save]. Northing ===18425.870
Easting wnn27143.960
Elevation =s=s=sss]]6,. 780
gescrl}l . ...---.EEEEE

SEaEEEESN

For the fourth and last corner D% ?éet " asmssssf. (00
press and enter: ELNTELTENRRT

327.4334 for the horizontal angle.
-17.15 for the A elevation.
337.478 for the horizontal distance.

When your display matches Figure 2.10
Figure 2.10 press [save]. Point # 4

Northing =s=s=18332.6408
Before leaving the sideshots E?gté??on -%? % gg . 228
routine let’s have another look |Descrip. wssss=ssFENCE
at the effects of changing the Si ? « Ht. wemssss$650
signalheight and offsct affer %mfififi'&?fi  getting a shot.

Changes After a Shot

Press gnoot and enter:

317.0524 for the horizontal angle.

-16.39 for the A elevation

220.095 for the horizontal distanc

Sideshots

€.

 

 



The Figure 2.11 point was
calculated as an example only;

it shouldn’t be saved.

Let’s change both the signal
height and offset.

Press [sn_] and enter 4.65.

Press and enter 5.0.

Notice that the northing,
easting and elevation have

changed to reflect the new
signal height and offset.

You can change these values

as often as you want before

saving the shot. Change the
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Figure 2.11

Point #
Northing =s=]18316.266
Easting =ne27@26.850
Eleuatlon snnns @9, 866
Descr1 snsnnnnfFENCE
1? sumsnnn§554

set ssnnnnnfd, AAHA

lflfll!flfl!flflfifllfiflll]fillflfll

Figure 2.12

Point #
Northing ===]18312.249
Easting men27@329.827
Eleuat1on sunnn] ], 861
Descr1 snsnnssfFENCE
1? ssnnnnnd(54

set ssnnnnnS 60

IHHIIENEEE&BIEMIIEEIIEEI   
values back to 5.65 for the signal height and zero for the offset. You

should see the values in the Figure 2.11 display again.

Remember that the changes stay in effect until you reset the values.

Using a Job File With Another Routine

When using the sideshots routine, keep in mind that some of the other

routines will accept a file as input so it is a good idea to plan a pickup

in sequence. For example, we shot in the 4 fence comers in order

because we will be using this file to calculate the fence-line area in the
Areas routine.

Press then to leave the SURVcalc environment.

Sideshots
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Layouts
 

Data needed...

Current job file: JOB1 with fence corners 1-4 from Sideshots. (If
you haven’t gone through the Sideshots chapter, you
can add the points as they appear.)

Control points: S1 (setup @) & B1 (backsight):
(see Figure 1.15, Menu Exploration & Initial Setup)

Changes...

* Points can now be layed outserially using the feature.

Configuration...

Use the default values as shown in Figure 1.3.

If necessary start the program by entering S.P. Press , and

make changes to your display until it matches Figure 1.15. Press [ves

to get to the Layout point prompt in Figure 3.1.

 

 

When the routine startsit gets Figure 3.1

the first point in the file as the  |{ yoME sury 3 2 FRG
default. If S1 was the point Layout point

you wanted to start with you

could just press the ENTER key

to accept the default. Gl+4

IIDA   
In this case we want to start

the layout with point 1 so press the oN key to clear the command line

Layouts



and enter 1.

The routine searches the file

and displays the point as in

Figure 3.2. (If you don’t have

the point in the file, the

routine will display the

CREATE? prompt. Just press
[ves and use the Figure 3.2

display data to add the point.)
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Figure 3.2

L-0 Point
Northing
Easting

 

1
=ns {33008, 258
e e 25902, 880

Elevation ===sss]]@, 260
Descrip. wsssssssfFENCE

ENTER to continue...
IDRNe   

The routine displays the data for each point so you can verify the

coordinates. As per the message at the bottom ofthe display press the

ENTER key to continue.

If point 1 wasn’t the point you

wanted, you could now just
press to use a different

point or if you wanted

to layout the next point in the

file.

Figure 3.3

Laying out 1

Turn Hz.£ ==288°"18'59"
Hz. Dist. ssmsniz2g,577

Press TRY softkey
to start...

BTTRETLTT

 

   
The Figure 3.3 display shows you the layout data for the current point.

You turn the indicated horizontal angle and tell the rodman the

approximate distance to pace.

Note: You can use a non-zero backsight in layouts if you wish. If

you do, the Turn Hz. < title will be replaced by a Set Az.
(set azimuth) title.

As per the message in the Figure 3.3 display, press and enter:

Layouts
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-15.65 for the A elevation.

126.52 for the horizontal distance.

The Figure 3.4 display shows
you that the rodman has paced

very well. He only has to

move about 0.06 farther away

from the instrument.

For these fence corners we are

not too concerned about the

Figure 3.4
 

Laying out 1

Turn Hz. £ ==288"18'59"
Hz. Dist. sssssi2§.577

Awa ssnnsnng, B57
Fil ssnnnnsfy, 526
INTLT   

elevation but you can see that this shot is only 0.52 below the point 1

elevation.

Note: We started off this layout session using the default

horizontal distance setting in the configuration routine. You

can use slope distances in layoutsifyou wish. If you do, you

will be prompted for zenith angles and slope distances

when you press [Trv ]. The required layout distance will of

course still be shown as a horizontal.

Using the NEXT Feature

As we are working this layout sequentially, press now for the

next point in the file.

The NEXT feature can be a

real time saver. It pays to take

a little time to think how you

will be doing a layout when

a layout file is created

or downloaded from your

Layouts

Figure 3.5
 

L0 Point 2
Northing ===18409,750
Easting "n 25708, 330
Elevation ==sss]li4,B90
Descrip. wssssssFENCE

ENTER to continue...
IIRRN   
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PC or Mac. (See the File Conversion chapter.)

Press the ENTER key to sec the point 2 layout data in Figure 3.6.

Press and enter:

-10.7 for the A elevation.

248 for the horizontal

distance.

This time the Figure 3.7

display shows that the rodman

didn’t pace quite as well. He

has to move about 2.4 toward

the instrument.

The grade shows a cut of 0.6

to get to the point 2 elevation.

After the rodman moves the

approximate distance, press

[7rv and enter:

-11.04 for the A elevation.

245.80 for the horizontal

distance.

Figure 3.8 shows that the

rodman can now measure

about 0.17 toward the

instrument and bang in the

stake.

Figure 3.6

Laying out 2

Turn Hz.£ ==239°41'3Q8"
Hz. Dist. =ssss?245,632

Press TRY softkey
to start...

|PT[TRY|=H|GEAD[MERTEND|

 

   
Figure 3.7

Laying out 2

Turn Hz.«£ ==239°%41 '86"
Hz. Dist. w=sses245,632

To semmses?368
Cut sanssssfy. 500
INTTCTEET

 

   

Figure 3.8

Laying out 2

Turn Hz.£ ==239%41'88"
Hz. Dist. =ssss245,632

To sanssnsg, 1635
Cut sennsnsfd. 360
|PT[TRY|“H|SEAD[MERT|END|

 

   
Layouts
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You can use the NEXT feature to cycle through the entire file. When
you are at the last point pressing will display the first point to

begin a new cycle.

Using the PT (point) Feature

To get to a non-serial point or to add a point on the fly, use the PT

feature. Press now and enter C1. (In SURVcalc you can use

alphanumeric point names.)

The Figure 3.9 display and Figure 3.9
 

CREATE? prompt appearto ' _

verify that you really do want Can't find Cl...

to create point C1. CREATE?

Press ves now and enter:    
18316.266 for the northing.
27026.850 for the easting.
0.000 for the elevation. (We are using a zero clevation for the GRAD

[grade] feature example to follow.)

CONTOUR for the description.

 

The Figure 3.10 display Figure 3.10
appears so you can confirm L-0 Point Cl

Northing ===]18316.266
that the data you entered for EaSt- ing -2?826 i 859

 
the pointis correct. Elevation sssssss@d, 800

Descrip. ==s=s=ssCONTOUR

As usual press the ENTER key ENTER to continue...

to see the layout data. IDROO   

Layouts
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Using the GRAD (grade) Feature

When you wantto set points at Figure 3.11
a particular elevation

(a contour for example) you

can use the GRAD feature.

When you enter a zero

clevation as we did above, you

will see the point elevation

instead ofa cut/fill value.

Note:

 

Laying out C1

Turn Hz.£ ==317°@3'24"
Hz. Dist. =ws=s2?2@, 095

Press TRY softkey
to start...

|PT|TR|=H[GEAD[NEXT|END|   
In SURVcalc v. 1.0 when using the GRAD feature you had to
press [Try at least once before pressing [Grap]. In this

Version you can press at any time.

We will try staking the 120 contour. Press and enter:

-7.2 for the A elevation. (The GRAD feature is concerned only with
the grade so you won’t be prompted for the horizontal distance.)

Figure 3.12 shows that the

rodman has to move about 1.8

higher to get to the 120

contour.

For the second shot press

and enter:

-5.3 for the A elevation.

Figure 3.12

Laying out C1

Turn Hz.£ ==317°03'24"
Hz. Dist. mssses22i,095

 

Elevation ===s=s]]18,.196
IBTNLTT   

Layouts
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Figure 3.13 shows you thatthe pjgyre 3.13
 rodman is now very close so -

the stake can be moved down Laying out Cl

slightly and banged in. Turn Hz.£ ==317°605'24"
Hz. Dist. =ssssez22@, 095

Elevation =ssssi?@, 898
BTETRETE   

Note: Ifyou forget to change the signal height before entering

the data, you don’t have to re-enter it. Just press sn and

enter the new value. The routine will recalculate and display

the updated elevation.

As mentioned above you can use the File Conversion utility to con-
vert a comma or space delimited file output from your PC survey

software to SURVcalc format. (See the File Conversion chapter.)

You can then use Kermit to send the converted file to your HP 48 to

use in the Layout routine.

Press then to leave the SURVcalc environment.

Layouts
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Traverse
 

Data needed...

Currentjob file: JOB1 (The only points needed are the control points
listed below.)

Control points: S1 (setup @) & B1 (backsight):

(See Menu Exploration & Initial Setup)

Enter 5.34 for the HI and 5.59 for the SH.

Changes...

» The only traverse change is in the file continuation feature. The

OVERWRITE option has been replaced by an EXIT option.

Configuration...

Enter S.P to start the program. Figure 4.1
 

Press then to CONMF IGURATION
toggle SLOPE distances. CUry. #Ref . ssssssssssN)
Press to get back tothe |Units sesnnnnnfFEET
program main menu when Distances =ss=sssss§|OPE

ilmices (IGER2510200200
Figure 4.1. ITKTTRI   
You can run an open or closed traverse with as many legs as calculator

memory will allow.

Closed traverses feature an automatic closure and compass rule

adjustment. Open traverses can be stopped and re-started.

Traverse
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For the example we will tie in the two new stations shown in the

following sketch:

Figure 4.2 (NTS)

T1

 
Press [cALcs], and

[TRAV].

Make sure your setup display

matches Figure 4.3.

Before starting the traverse

press No .

Traverse

Figure 4.3
 

Setup @ S
Backsight B
HI 5.348 S
Ref. Az. =
Set BS £ ==8"868'B0.0"
Hz. Dist. =s=s=ss=386,499

oK?  
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Notice in the Figure 4.4 Figure 4.4

traverse setup change menu

that a softkey does not

appear. The Traverse and

Two Point Resection
routines don’t allow a non-

zero backsight. SOFTKEY to continue...
ZETUPJEZITE]HI=H[WIEK

Press [view]. If your display matches Figure 4.3, press [¥es ].

 

   
At the Traverse file name  Figure 4.5
prompt in Figure 4.5, enter PRG

{ HOME SURYV }
RAV1. As usual you :

T V, susualyou Traverse file name
shouldn’t enter an extension;

the routine will add it.

 

 

4
1111[   

The Traverse File System

The traverse routine uses the current job file for the initial setup and

backsight data. The preliminary points are stored in a file with a .TRU

extension. (In our example the file would be TRAV1.TRU.)

When you run an open traverse this file is the only one created by the

routine. When you run a closed traverse the routine will also create a

file containing the adjusted coordinates. It uses the same name but

adds a .TRA extension. In our example it would be TRAV1.TRA.

When ending either type of traverse the routine will prompt you to

save each new point to the current job file.

Traverse
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SURVcalc doesn’t purge the traverse files so you should make a point

of purging them when you are sure you no longer need them.

As open traverse files can be stopped and re-started, if an existing
TRAYV1 file was found you would see the Figure 4.13 display.

For more information about traverse files see Appendix A, File

Formats.

Entering Traverse Data

At the Traverse point Figure 4.6
 

name prompt in Figure 4.6, PRG

enter T1. (Notice the Setup { HOME SURY ¥

IS reminder.) Trau?ggfugo i gt ST?me

 

Enter the following data as the 4

promptsappear: INSIN   
278.2250 for the horizontal angle.

88.5730 for the zenith angle. ( Zenith angles can be entered relative to

90° or 270°.)

351.251 for the slope distance.

IP for the description.

The preliminary data for each Figure 4.7
 

traverse pointis displayed as ERHVERSE ¢ rl'el iminaryg?

in Figure 4.7. Asperthe Northing ===18524.855
message at the bottom ofthe Easting 026939,461

display, press the ENTER key. Elevation =====]13]1.326
Descrip., wswssssssss]Pp
ENTER to continue...   

Traverse
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The Figure 4.8 traverse Figure 4.8

option display will appear TRAYERSING: press

after each preliminary e
calculation is displayed. PRUIT to end OPEN TRAY

PCLOSE to do ANGULAR
closure

PHEXT to continue...
You could press: IETTEEIES.LT   
. to END an open traverse or temporarily stop a closed

traverse.

. to do the ANGULAR closure. (Press this softkey after you get

the DISTANCE tie.)

. to enter the data for the NEXT point.

This time press [NexT]. The routine assumes you are using the forced

centering method and offers the previous SH as the new HI. Accept the

displayed HI (5.59) and enter:

5.44 for the SH. (Notice that the default SH shows only the integer
from the previous HI.)

T2 for the point name. (Notice that the Setup is reminder shows T1.)
271.0840 for the horizontal angle.

92.4935 for the zenith angle.

389.737 for the slope distance.

 

IP for the description. Figure 4.9

TRAYERSE (?reliminarg)
The traverse calculation Point 2
display in Figure 4.9 appears Eg;% Trl'lgg : : :égg % g: égg
showing the preliminary data Elevation =s=sssi]?, 458: Descrip. sssssssnnn]Pfor point T2, ENTERto continue. ..   

Traverse
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“To illustrate a handy feature of the traverse routine, after pressing the

ENTER key, press [Quir]. Although is used to end an open

traverse you can also use it to temporarily end a closed traverse.

The traverse calculation dis-

play re-appears. (Make sure

your displays match

Figure 4.10 & Figure 4.11.)

This time, after the traverse

title, (open) is shown to
remind you that the data is not
adjusted.

The last line in the display

gives you the option of saving

each point to the current job
file. As we are going to

continue this traverse later,

press now and once

more after the T2 data is

displayed. You will end up at

the program main menu.

Continuing a Traverse

Let’s go back to the traverse.

Press , and [TRav].
The traverse setup display

appears in Figure 4.12.

Notice the ?’s in the setup and

backsightfields.

Traverse

 

  
 

 

  
 

 

Figure 4.10

TRAYERSE <open?
Point T1
Northing ===18524.835
Easting men26939.461
Elevation ===sss]131,526
DE‘SCI"IP. sssssnnnnn]P

Save to job file?
N

Figure 4.11

TRAYERSE <open?
Point T
Northing ===18418.198
Easting wnenn2?7313,.827
Elevation ====s]12,458
DESCI"IP- . sssssnsnnn]P

Save to job file?
T

Figure 4.12

Setup @ ?
Backsight ?
HI 5.598 SH 5.448
Ref. Az. 285"54'B3.6"
Set BS £ ==B°B0'B60.0"
Hz. Dégt. semnn339,263

(vex|]||]NO   
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In this version you will see question marks in the setup display after

you leave the traverse routine. This is to remind you that the last

traverse points may not be in the currentjobfile.

When you continue a traverse you don’t have to worry about having

the correct setup and backsight points in their respective fields. The

routine will get the points from the traverse file. However, you do have

to make sure you enter the correct HI and SH.

To illustrate this feature we will enter different points. Press [no ],

then and enter B1. Press and enter S1. Press w1 and

enter 5.44, then press [sn_] and enter 5.61.

Press and check that the HI and SH are correct. Press [ves ].

At the Traverse file name prompt enter TRAV1.

The calculator beeps and the  Figure 4.13

Figure 4.13 display appears. TRAY1 exists!

(If you use the name of an Press...

existing adjusted traverse file PADDTO to continue

the calculator willbeepanda |pNEW for another name

File not valid! message will
appear.) BT to EXIT

' CTSTRT]I=TTII

Referring to Figure 4.13 you could now press:

 

   
. to continue traverse calculations with thisfile.

» [NEW] to enter another name.

. to return to the program main menu.

This time press aporg.

Traverse
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Under the Traverse point Figure 4.14
 name prompt, the Setup is

 

  
 

reminder should now contain { HOME SURV } PRG

T2 (which is the last point we |Traverse point_name
tied in) even though we (Setup is T2
entered B1 as the starting

setup. 4
IDDR

Now enter:

B1 for the point name.

270.1244 for the horizontal angle.

85.2245 for the zenith angle.

288.088 for the slope distance.

HUB for the description.

The traverse calculation Figure 4.15
 

display in Figure 4.15 appears |TRAYERSE (Er'el iminary)
showing the preliminary data Foint 1

: ) : Northing ===18142.329
for the distancetie to point Easting 27234, 126
B1. Elevation ====s]135,497

Descrip., wssssssssH|B
ENTER to continue...  
 

Press the ENTER key and we’ll take a few minutes to describe how the

routine handles a closure.

Traverse Closure Methods

When entering data for a closed traverse keep pressing until the

data for the distance tic has been entered as we did above.

Traverse
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To complete the closure, you have to enter the closure angle.

The routine will recognize, and react accordingly, to three closure

scenarlios:

1) Starting at A backsighting B, then distance closing back to A and

sighting B for the closure angle. (Distance closing to the origin line

setup.)

In this case the routine searches the traverse file for A (the

distance tie) and when found will assume that you are sighting B
for the closure angle and will prompt you for that angle.

2) Starting at A backsighting B, then distance closing to B and sighting

A for the closure angle. (Distance closing to the origin line backsight

as we did above.)

In this case the routine searches the traverse file for B (the

distance tie) and when found will assume that you are sighting A

for the closure angle and will prompt you for that angle.

3) Starting at A backsighting B, then distance closing to C and sighting

D for the closure angle. (Closing to a different line.)

In this case the routine searches the file for C (the distance tie)

but as you closed to a different line C will not be found.

The routine would then search for C in the current jobfile.

If C is not found there you will be prompted for the data and the

point will be added to the current job file. (Ditto for point D.)

Press now and the Figure 4.16 display will appear.

Traverse
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As mentioned above, we used

the second scenario for this

traverse, so the routine

assumes you are going to turn

the closure angle to S1.

Enter 260.1538 for the closure

angle. The display in

Figure 4.17 will appear.

 The Inv. Az. ficld contains
the azimuth from B1 to S1

calculated using the true

coordinates of both points.

 The Field Az. field contains

the azimuth from B1 to S1

calculated using the field

coordinates of B1 and the true

coordinates of S1.

Figure 4.16
 

{ HOME SURY }
PRG

 

Observed closure £
to S1

4   
Figure 4.17
 

ANGULAR CLOSURE

a AZIM.

ENTER to 
2re?22'38.6"
2re22'38.6"
“-0"8b'88.8"

continue...
IDDDO   

» The A AZIM.field shows that we closed eight seconds less than the

inversed azimuth. (An angular closure that is greater than the inversed

azimuth will be positive.)

Asthe last line in the display prompts, press the ENTER key to distribute

the angular difference.

After a few seconds the Figure 4.18 message display appears.

Traverse



The angular difference is

distributed by dividing the
difference by the number of

angles turned. The remainder,

if any, is applied to the last

angle.

Note:

65

Figure 4.18
 

Angular Difference
distributed

ENTER to continue...
IDRS   

If you wantto distribute the angular difference arbitrarily,

you can calculate the angular closure before starting the

traverse routine, apply your arbitrary angular difference

distribution, then use the adjusted angles when you start the

traverse calculations.

Press the ENTER key to view

the distance closure display

in Figure 4.19.

The routine uses the compass

rule adjustment. When you

press the ENTER key, the differ-

ences will be distributed

 

   
proportionally to the length of each traverse leg.

Ifyou haven’t yet done so,

press the ENTER key now.

Each adjusted point in the

traverse will be displayed as in

Figure 4.20.

 

Figure 4.19

DISTANCE CLOSURE

a N ssnnsfd, BASYS
a E snnnnfj _A1176
a EL sensnfj, B1666
Accuracy 1:78421
ENT to continue...
IDDN

Figure 4.20

TRAYERSE (adjusted)
Point T1
NMorthing ===18524,852
Easting "nn26939.461
Elevation =ssss]31,520
Descrip. wssssssssss]P
Save to job file?
vz]||||NO|   

Traverse
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The message at the bottom ofthe display gives you the option to save

each point to the current job file. (Even if you don’t save the points at

this time, you can add the points to your current job file manually from

the adjusted traverse file using the File Editing routine.) If your dis-

play matches Figure 4.20 press Yes ; press otherwise.

 

  

 

 

Once again if your display Figure 4.21

matches Figure 4.21 press TRAYERSE {(adjusted>
[¥Es |; press otherwise. Egrl"fjlt:ling I%_ 18418, 185

Easting mnn27313.820
After the last point is dis- Elevation =ssss]i?, 446
played you will be returned to ggfigr% E" OI.D - ; ; ; ;; sas]P

the program main menu. (vez]|[|[No

Using Existing Point Names

If a traverse point being saved  Figure 4.22

has the same name as a point PRG
alreadyin the current job file, {1 HOME 5":"' ¥
the calculator will beep and EX15tSu s
you will see the Figure 4.22 try new name

display. 4

IINN 

 

 
 

Just enter a new name or add a modifier to the existing name. For

example you could add an A to 1 in Figure 4.22.

Press to leave the SURVcalc environment.

Traverse
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Inverse Traverse
 

Data needed...

Current job file: JOB1 (Adjusted points T1 & T2, from the traverse
routine, can be loaded when you start the inverse

traverse if they are not already in the file.)

Control points: S1 (setup @) & B1 (foresight):
(see Menu Exploration & Initial Setup)

Changes...

 The units can now be set in the configuration routine. Areas will be

shown relative to the current unit. (F* for feet and M’ for meters.)

* The softkey can now be toggled to show either F'/acres or

M'/hectares.

Configuration...

Enter S.P to start the program. Figure 5.1
 

Press then to CONMFIGURATION

:qugle FEET. When your Curv. Ref.ssssssssssfN(]
isplay matches Figure 5.1, Units sunnnnnsfFEET

press to getbacktothe |Distances =ssssssS|OPE

program main men. SOETKES1ochangasce
AATRAT.   Press . and [ITrRav]

to get to the Figure 5.2 display below. (Your display may contain ?’s if

you have come from the Traverse routine; just enter S1 & B1 as in

Figure 5.2)

Inverse Traverse
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The inverse traverse routine Figure 5.2
calculates azimuths, distances,
di . : Setup @ S1
ifferences in elevation, areas Foresight Bl

and total distance traversed Az1 mutfi = 95°22'38.6"

using the coordinates of points flzé1eu : : : : :??g . 338

found in the current jobfile. - -

 

  When a point is not found the

|

EEHTH NII

EA

TNN

program will beep and give you the opportunity to create it. After the

data for the new pointis entered the point will be added to the current

job file and the inverse data will be displayed.

 

We will inverse traverse around the figure used in the Traverse

chapter.

Notice that the display in Figure 5.2 above is similar to the standard

calculation setup change display. Where previously the Backsight

field was on the second line we now see a Foresightficld. In an

inverse traverse the term Backsight is irrelevant; using the term

Foresight also helps to clarify the direction in which the calculations

are done.

As usual, the azimuth shown is calculatedfrom the Setup to the

Foresight.

The A Elev. field contains the difference in elevation. Like the

azimuth, the A Elev.is calculatedfrom the Setup to the Foresight, so in

this case, as B1 is higher than S1, it is shown as positive.

Press to continue.

In Figure 5.3 below, notice that a new softkey menu appears.

Inverse Traverse
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Figure 5.3 contains the first
 

   
 

_ Figure 5.3
leg of the inverse traverse. Setup @ 51

F0r951fiht Bl
When you press the Az 1mut =95°22'38.6"

current Foresight will become Hz. =emme386, 499
: & Eleu. sennnn]fd, @99

the new Setup and the routine

then prompts you for the new

Foresight. (MEXT][[9RRER]|+

|

If you haven’t yet done so, press [NexT].

o Figure 5.4
At the prompt in Figure 5.4, v

enter T2. (If T2 and/or T1 are  |{ HOME SURY }

not in your calculator, enter FORESIGHT point

the data given below when

you see the CREATE?
prompt.) 4

IIDDI

 

   
T1 N 18524.852 E 26939.461 EL 131.520 Description IP

T2 N 18418.185 E 27313.820 EL 112.446 Description IP

Notice in Figure 5.5, that B1 Figure 5.5
is now in the Setup @ field. get up Eht ?}3
The display shows the inverse oresi e am "
data for the line B1 to T2. Azimgth, [l0s.ge.6)

a Eleu. ssnms—23,6834

 

We now have the triangular

figure S1 B1 T2 so we can [N

display the current area and

the accumulated distance. (You don’t have to re-enter the point of

origin to calculate the area; the routine will close the figure from the

   

Inverse Traverse
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last point entered to the point of origin.) Press [Farea).

The last two lines of the

display in Figure 5.6 now
contain the area in square feet

(F*) and the Acc. HD.
(Accumulated horizontal

distance.)

 

Figure 5.6

Setup @ Bl
For951fiht T2
Azimut 1687 '80.6"
Hz. Dist. =sses?287, 154
a Elev. semmn—-23 (H34
Fe s 54592, 494
Acc. HD ssmnn/3,653
(MEXT][[9RRER[[+  
 

As mentioned at the beginning ofthis chapter,the softkey is now

a toggle. In this case, if you press again (press it now) you will

see the equivalent area in acres as in Figure 5.7.

You can press as often

as you want but you need to

have at least two legs

traversed or you will get a

ZEro area.

Figure 5.7
 

setup @ Bl
Foresight T2
Az 1mut =16°07'860,.6"
Hz. Dist. ==sss287,154
a Elewv. semnn—-223H34
Acres ssamnnn] 256
Rcc. HD ssensf’3, 633
MERT]1JonkER]|t  
 

Press and enter T1. (Create using the data above if necessary.)

Figure 5.8 shows the inverse

data from T2 to T1. The A

elevation indicates that T1 is a

little more than 19' higher than

T2.

Press FARea].

Inverse Traverse

 

 

Figure 5.8

Setup @ T2
Foresight Tli
Azimut 285°54'14,. 3"
Hz. Dist. ==s=sss3839, 259
a Elewv. sunnsn]9B74

(MEWT|[[oRER[|t+|  
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Figure 5.9 now displays the Figure 5.9
area of the complete figure

(S1 B1 T2 T1). Press to otyoht 11
see the acreage if you like. HZlmutfi 285°04'14.3"
(Thisdisplay is not shown.) g:éle'},’? - hEeE :??3: ggg

 

wn123038.679
Rcc. HD wenn]f52.911
TINCTT:TF:)N   

When you wantto see the accumulated horizontal distance of the

perimeter, you have to re-enter the point of origin. Press [NexT], enter

S1 then press [FAREA].

Notice in Figure 5.10 that the  Figure 5.10

area hasn’t changed, but now Setup @ Ti

the accumulated HD has been FOI"ES1 fiht S1

 

increased by the length of the H% 1 ““-'Eoy l ?f : ?gé%S : gé

T1-S1 leg. aaéleu. - lIl-l-—E,. 138

= ]123830.670
Acc. HD mnnn]dlg. 161
NenT]1lonkenl[+  
 

Reversing Direction

You can press as often as you wish. You can get intermediate

areas and accumulated HD’s as you traverse and you can even re-trace

your steps if you go past a point where you wanted to calculate an area.

For example let’s work anticlockwise back to S1. (Remember that

when you press the current Foresight is moved into the Setup @

field.)

Press now, enter T1 then press Farea].

Inverse Traverse
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Notice in Figure 5.11 that the
 

 

' Y 1but th Figure 5.11
area is unchanged but the
accumulated horizontal gg}-ggi Eht ? %

distance is now back to FIZlmutfi =14°45'28.8"

1062.911 as in Figure 5.9. Hz, Dist. =-==e5ol.122
Also, compare the Azimuth  |Fa " as1P23030.670
and A Elev.fields to Acc. HD senn]@62.911
Figure 5.10. (MEXT]][9RRER[|+
 

Note: The area is calculated from the Setup origin along the

inverse traverse path to the current Foresight. In this case the

figure formed by S1 B1 T2 T1. So even though we changed

direction we are still using the same figure to do the

calculations.

The accumulated horizontal distance has been reduced by the

length of the S1-T1 leg. The routine checks for a turn-a-round

situation and when it detects one it changes the sign of the

HD to be added algebraically to the accumulated horizontal

distance.

Press again, enter T2 then press Farea).

As Figure 5.12 shows, this Figure 5.12
 

time both the area and the Setup @ T1
accumulated HD have been Foresight T2 e |
reduced because T2 is now the |AZ1mut 185°94 14,3
Foresight. (The figure is now Ezfglg.ft " maas :g?g %gg
S1 B1 T2.) Fa == s54632. 494

Acc. HD ====s873.653
CTIITI  Press again, enter Bl

then press FAREA).

 

Inverse Traverse

 



73

Now in Figure 5.13, the area  Figyre 5.13
1s 0.0 and the accumulated Setup @ T2

horizontal distance is just the Foresi fiht Bi

 

S1 B1 distance. Flzmut 196°87'88.6"
Hz. wnnnn237,154

o . & Eleu. snnnnn23H34
The area in this case is zero as  |Fa sssnnnnfd, GO0
the figure from which the area |Acc. HD =snmu3865, 499
is calculatedis the line S1 (the |TINNGT.T717]NNMK
origin Setup) to B1 (the

current Foresight).

  
 

Try experimenting with the routine if you like. See what happens when
you enter S1 for the next point. Also, try turning around again and see

how the area and accumulated horizontal distances fields respond.

Note: When inverse traversing, you have to be careful that you

don’t go past the point of origin. The routine will not notice

that you have passed the starting point and it will just keep

incrementing the area and the accumulated horizontal

distance even though you are entering the same points.

You can inverse traverse as many legs as your calculator has memory.

The routine creates a temporary file for area calculation which is

purged when the routine is ended. As thisfile size increases, arca

calculation time will increase.

Press three times to get to the program main menu. Press

to leave the SURVcalc environment.

Inverse Traverse
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Two Point Resection
 

Data needed...

Current job file: JOB1

Control points: B1 will be used for the check point.

(see Menu Exploration & Initial Setup)
Points T1 & T2, are shown near Figure 6.4 below.

They can be loaded when you start two point resection

if they are not already in thefile.

Changes...

* The confirmation prompt when answering NO to the Save

resected point? prompt has been removed. Now when you answer
NO the routine will return to the program main menu.

Configuration...

Start the program if necessary  Figure 6.1
 

by entering S.P. From the CONF IGURAT ION

program main menu, press

then to show GUEy./Ref . o eeel
SLOPE. When your display Distances sssssss§0OPE

matches Figure 6.1, press Grid Fac. =s=»=], 0086000
to get back to the SmUFT-B'Tcmhan-ge. '-'   program main menu.

Two Point Resection
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The two point resection routine gives a survey crew the ability to

quickly set and verify a three dimensional control point in the best
place for a particular project.

It 1s especially effective for earthwork and many mining applications.

For example, in open pit mining very temporary points are often set for
blast pickups. There isn’t much point in setting a permanent point on a

bench that will soon be blasted. In a situation like this the resection

routine 1s ideal.

Figure 6.2 (NTS)

R1 (S1) 
Two Point Resection



76

As you see in the sketch in Figure 6.2 above, we arc using traverse

points T2 and T1 as the azimuth and distance points respectively. The

point to be resected (R1) is coincident with point S1, so that we can

make an immediate comparison ofthe resected coordinates and

elevation with the actual data.

Press and to get to the resection setup display in

Figure 6.3.

Your display may not match Figure 6.3
 

Figure 6.3, it is shown as a Dist. Pt. Si
preliminary setup only. Azim. Pt. Bl

Notice the differences from {Dist. Pt.* Az. Pt.
the standard setup display. Hz. [0)'1&%1: . wssse3Bg5, 499

   
 The Setup @ and Backsight ficlds have been replaced by
Dist. Pt. and Azim. Pt. fields respectively.

« The Ref. Az. field has been replaced by an Azimuth field which

contains the azimuthfrom the distance point fo the azimuth point.

« The Set BS « field has been replaced by a (Dist. Pt. > Az. Pt.)
reminder. This is shown to indicate the direction in which the azimuth

between the sight points is calculated.

Press to view the resection setup change menu.

Two Point Resection
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The menu in Figure 6.4 Figure 6.4

corresponds to the Figure 6.3

setup display. Notice that Two

Point Resection is one ofthe
routines in which the

softkey (to set a non-zero

backsight azimuth) does not SOFTKEY to continue...
appear.

[

DT

[

A2HE

[

H

|

[WIEK

 

   
Press to enter T1 for the distance point; press and enter
T2 for the azimuth point. (If these points aren’t in your file, enter them

when the CREATE? prompt appears using the data below.)

T1 N 18524.852 E 26939.461 EL 131.520 Description IP

T2 N 18418.185 E 27313.820 EL 112.446 Description IP

When doing a two point resection, besides trying to use azimuth and

distance points which, with the point to be resected, yield a strong

figure, the most important thing to rememberis that the distance from

the resected point to the azimuth point must be greater than the

distance from the resected point to the distance point. (The routine

checks forthis situation as will be illustrated.)

Press (w1 Jtoenter 5.55and  Figyre 6.5
[Csw_] to enter 5.80. Then 

Dist. Pt. T1
press and make sure Azim. Pt. T2

your display matches Figure HI 5.598 SH _5.808
6.5. Press [¥&s] to start. Azimut b 185°54'14, 3"

Enter the following data. (The :
promptdisplays are not (vex{11[]ND_

shown.)
   

Two Point Resection
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311.2529 for the horizontal angle.

271.0229 for the zenith angle. (Zenith angles can be entered relative to

90° or 270°.)

351.250 for the slope distance.

The resection calculation display in Figure 6.6 appears.

If the internal check routine Figure 6.6
 

mentioned previously does not  [RESECTION

find a problem, the result of _
the resection calculation is Eg;% '{'}1”9 - :égégg
displayed. As you will see, the |Elevat ?On sennnl?5
routine will abort the

calculations ifit finds a

problem.   
 

The data for the resection in Figure 6.6 is very close to the actual data
for point S1. (We will see just how close when we do the distance

check.)

If you felt the data entered was OK, you could save this point to the

current job file. We do want to save this point so press ¥es ].

At the Resection Pt. name Figure 6.7
 

prompt try entering T1 which Y PRG
{ HOME SURY }

is already in the current job .
file. Resection Pt. name
 

The calculator will beep and 4

the OVERWRITE? display in |yuuSOe  
 

Figure 6.8 below will appear.

Two Point Resection



If you did want to overwrite

T1 you could press ves and

the old point T1 values would

be overwritten by the new.

This time press to return

to the display in Figure 6.7.

Enter R1.

79

Figure 6.8

Tl exists...
Northing ===]18524
Easting ---2693?

 

Elevation sssss]3
Descrip. w=ssssss

OVERWRITE?
IETEHIRBNT   

As R1 is not in the current job file a Descrip. (point description)
prompt appears. Enter HUB and point R1 is saved to the job file.

The display in Fig. 6.9

appears prompting for the type

of check you wantto do.

Just as you should always

close a traverse, so you should

always get a check to a third

point after a resection. We

will use both methods.

Figure 6.9
 

Azimuth or
Dist/Elev. check?

  paijesr]11|END
 

Press [azm]. At the Check point name prompt enter B1. (If the
check pointis not found the calculator will beep and you will see the

usual CREATE? prompt.)

At the Horizontal £ prompt enter 33.0239. The Figure 6.10
AZIMUTH CHECK display will appear below.

Two Point Resection
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* The Inv. Az. (inversed Figure 6.10
azimuth) shown in Figure 6.10

is calculated from the resected AZIMUTH CHECK

coordinates of R1 and the Inv., Az. =36°22'37.4"
actual coordinates of B1. Fieég I fiz-?g o %‘% : g? . g "

» The Field Az.is calculated ENTER to continue...
by adding the observed N(NSNDNNA

horizontal angle to the

inversed azimuth from the resection point to the azimuth point (T2 in
this case).

 

  
 

« The A AZIM. (difference in azimuth) will be shown as negative when
the field azimuth is less than the inversed azimuth.

Although the azimuth check is better than none at all, the distance

check is preferred as it yields a three dimensional tie.

Press the ENTER key then press [ois7]. At the Check Point nhame
prompt enter B1 again. As this is a distance check the next prompt is

for the signal height with a default shown. Press the ENTER key to

accept the default. Then enter:

33.0239 for the horizontal angle.

271.3202 for the zenith angle.

386.639 for the slope distance. Figure 6.11

DIST.~ELEY. CHECK
 

The DIST./ELEV. CHECK
display appears in Figure 6.11. £ E nemet ::8' 883

6a EL ssnnsnnlj, HH

ENTER to continue...
IIRSR  
 

Two Point Resection
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« The AN, E & EL values are the differences between the actual and

calculated coordinates of the check point. (B1 in this case.) The tie was

very good in all three dimensions so you could feel confident of the

location of point R1.

You can use the check routine as many times as you wish.

Press the ENTER key, then to return to the program main menu.

Using the Short Side for the Azimuth Sight

Let’s run through an example to illustrate how the routine reacts when

it detects the problem mentioned at the beginning ofthis chapter.

(Using the short side of the figure for the azimuth sight.)

Press and [zp7].

Notice that the Dist. Pt. field Figure 6.12
in Figure 6.12 now contains Dist. Pt. RIi
th ti int R1. Azim. Pt. T2€ resection poin HI 5.598 SH 5.8680

, Azimut b 53°20'88, 3"
Whenever you do a resection (Dist. Pt.® Az. Pt.>

the program assumes that you |HZ. Digt . "sm=ss3]19,0629

will be using the new point in m%-—-m

one of the other routines so the

resected pointis put in the Dist. Pt./Setup @ field.

 

   
Remember that you should always use the longest side ofthe resection

figure for the azimuth point to which you will zero the instrument. In

this example we will break this rule. Press [wo ].

Two Point Resection
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Press to enter T2 for the distance point; press and enter

T1 for the azimuth point. Press [view]. When your display matches

Figure 6.13 press [¥es ].

Enter the following:

48.3431 for the horizontal

angle. (As we are now using

T1 for the azimuth point we

enter the interior angle.)

268.5727 for the zenith angle.

519.177 for the slope distance.

The calculator beeps and the

Figure 6.14 display appears.

The message in Figure 6.14

tells you that the routine

discovered a problem with the

distance point and azimuth

point distances (which we

Figure 6.13
 

Dist. Pt. T2
Azim. Pt. T1
HI 5.9598 SH 5.800
Azimuth 285°54'14.3"
(Dist. Pt.+ Az. Pt.)
Hz. Dist. ==sse339,259

0K?  
Figure 6.14

 
 

ATTENTION!
Calculations ended...
OBSERVED HD greater
than CALC'D. HD
to ARZ point...

Press CONT softkey...
11|[JIONT]  
 

expected) having used the shorter side of the resection figure for the

azimuth point.

Note: If you don’t complete a resection session, when you start a

new routine, check the HI and SH fields as they may be

negative.

Press to return to the main menu. Press to leave the

program environment.

Two Point Resection
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Alignments
 

Data needed...

Currentjob file: JOB1

Control points: S1 (setup @) & B1 (backsight):
(see Menu Exploration & Initial Setup)

Changes...

* You now have the option of creating a vertical alignment for each

horizontal alignment.

 Horizontal alignment creation has been streamlined.

* You can now change or create alignments from within the routine.

* You can now find the station and hinge point of any point.

« Stationing will be shown in either imperial or metric notation

depending on the units chosen in configuration.

Configuration...

Start the program if necessary by entering S.P. At the program main
menu, press then .
to show HORIZ. Also make  Figure 7.1
 

sure the units are FEET. CONFIGURATION

When your display matches B:r;t'sfflef : : : : : : : : :EEE?
Fi 7.1, [+ to get Dlstances snnnnsHORIZ,
ST PSS o5 Fac, ===1.B000069

  back to the program main SUFTKE"I’ to change
menu. oceR[oUNITIOMT]GRIOG[+

]

 

Alignments
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Press and [aucn]. Make Figure 7.2

any changes necessary so that 
) Setup @ Sl

your display matches Backsiaght Bi

Figure 7.2. HI 5.608 SH 5. 659
ef. Az. =96"22'38.6"

Set BS £ =s@"B@e'da.a"
Press [ves when you are Hz. Dist., =ssss326,499

ready. OK?   
Why Use Alignments?

The alignment routine simplifies the staking of projects that can be

defined in terms of any logical combination of tangents, circular curves

and spiral curves.

You enter the station, hinge point and elevation (or, if you are carrying

a vertical alignment, the percent crossfall), and the routine takes care

ofthe rest. You can use either the traditional direct layout method or

the indirect tnal and error method.

The Alignment routine can improve your productivity on any project.

You no longer have to pre-calculate individual point coordinates.

Simply create the alignment and let the routine do the layout

calculations for any station at any hinge point.

Layouts are done remotely so you can locate control points well away

from the construction area. (If you prefer you can set up directly on the

alignment.)

Note: If you have upgraded notice that alignment creation has been

streamlined. Data is now entered as partial segments rather

than as single elements as in version 1.0.

Alignments
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Alignment Terminology

The routine uses the standard highway definition of the right side of an

alignment being to the right of an observer looking along the align-

ment in the direction of increasing stationing (chainage).

In the trial and error stakeout method the following terms are used.

Figure 7.3 (NTS)

|s |
%’ —'— 2+00

Ali t left - [ 1450 Ali i
Ne::EVinHl::ge Point i Pos'lawrlzel'-‘l:nrgghl:olnt

X 1+00

i‘;l ¢

Referring to Figure 7.3:

» Ahead and back are used to tell the rodman to move toward a

greater or lesser station respectively.

» Offsets from the centerline are referred to as hinge points. A hinge

point to the right of centerline is positive; a hinge point to the left of

centerline is negative.

* Right and left are used to tell the rodman to move to alignment right

or left, not necessarily just to the right or left of centerline.

Note: Avoid using a station that equals one of the coordinates. For

example, if a northing is 3500 don’t use 3500 for the station.

The program may generate an error.

Alignments
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Horizontal Alignment Segments

Tangents, circular curves and spiral curves are the three segment types

used to create alignments.

* A tangent segment is the smallest possible stand-alone alignment.

(Two points: P.O.T. P.O.T. [P.O.T.= point on tangent].)

* A circular curve segment makes a slightly larger stand-alone

alignment. (Three points: BC R_PT EC [R_PT = radius point].)

Note: Delta can’t be greater than or equal to 180°! If it is SURVcalc

will beep and display a message. See Appendix B,

Alignment Design Tips. (See this Appendix for information
on tangents between circular curves also.)

» A spiral curve segment (TS SC or CS ST) must have a P.O.T.,

radius point, and SC or CS attached. It is the largest combined

segment. (5 points: P.O.T. TS SC R_PT CS for an entry spiral or SC

R_PT CS ST P.O.T. for an exit spiral)

Note: If a drawing does not show radius points you can use the

SURVcalc Radius Point routine to calculate them.

Horizontal Alignment Creation

Note: The Figure 7.4 example alignment does not have much

connection to the real world. It is designed to demonstrate

how flexible SURVcalc is in alignment creation and to show

at least one example of all the segment types and variations,

including compound/reverse curves and entry/exit spirals.

Alignments
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At the Alignment file name ;o75
prompt enter NEWROAD. USER PRG

{ HOME SURY }

Note: SURVcalc file names |Alignment file name
have to meet the HP

variable naming

convention. For 4

instance, the first IINAN.

character can't be a

number. (See the HP 48 manual for more information.)

 

 

   
Also, remember that only the file nameis entered. The routine

will add a .ALN extension for horizontal alignments: vertical
alignments have a .ALG extension added.

As file NEWROAD does not exist the calculator beeps and a

CREATE? prompt appears.

If you have entered the wrong  Figure 7.6
name you can press to

re-enterit. Can't find NEWROAD...

CREATE?

 

Press [¥Es to create the file

when the name is correct.

  
 

Alignments
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The display in Figure 7.7 Figure 7.7
 

  

Zfi;:;g?&'%fi:gfglgim Creating Hz. alignment

the alignment main menu. NEWRORD

SOFTKEY to choose
To enter an element or to segment salement...

change segments you press the

appropriate softkey. (P07JCCURMECURV[VALINZTHRT]END
 

. allows you to enter that element.

. takes you to the circular curve menu.

. takes you to the spiral curve menu.

. takes you to the vertical alignment creation routine.

. will begin the alignment layout.

. takes you back to the SURVcalc main menu.

 

 

  

Press now. Figure 7.8

USER PRG

At the P.O.T. station prompt |L HOME SURV ¥
in Figure 7.8 enter: P.0.T. station

1200 for the station. ¢
18300.000 for the northing. rE e

26450.000 for thecasting. I8A0TTSTT 

After the data for each element/segment is entered the Figure 7.7

display rc-appears.

Alignments
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The next element in the NEWROAD alignment is the TS (tangent to

spiral) found on the spiral curve menu. Press [scury].

The display in Figure 7.9 is Figure 7.9
 

   

the same as the onein Creating Hz. alignment
Figure 7.8 but now we see the

spiral curve menu. NEWROARD

SOFTKEY to choose
Press now and enter: segment “element...

B AT1300 for thestation. ILEGETINNS0

18308.0552 for the northing.

26549.6750 for the easting.

After entering the TS easting you will be prompted for the SC (spiral

to curve) station. Enter:

1450 for the station.
18314.9099 for the northing.

26699.4451 for the easting.

After entering the SC easting you will be prompted for the R PT

(radius point) northing. Enter:

17598.9203 for the northing.

26682.2006 for the easting.

(Notice that a Station prompt does not appear for a radius point.)

After entering the R PT easting the Figure 7.9 display and spiral curve

menu re-appear. Data entry stops after the radius point to allow the

option of entering one of the compound elements (PCC, PRC) as we

are about to do or an EC.

Alignments
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Normally, after entering an entry spiral segment, you would enter the

exit spiral elements (CS, ST, P.O.T.). This time press to get to

the circular curve menu in Figure 7.10.

 

  

Press (point of Figure 7.10

compound curvature) and Creating Hz. alignment

enter:
NEWROARD

1550 for the station. SOFTKEY to choose

18305.5419 for the northing. segment “element ...
26798.9238 for the casting. ELECPPreMR
 

can be used repeatedly so you can even run a continuous

compound circular curve system back-to-back. See Appendix B for an

underground spiral ramp example.

Once again you will be prompted for the R PT northing. Enter:

17516.2379 for the northing.

26668.5428 for the easting.

Now, as we have a reverse curve coming up, press (point of

reverse curvature) and enter:

1647.738 for the station.

18283.7691 for the northing.

26894.1439 for the easting.

For the next R PT enter:

18894.5510 for the northing.

27073.6716 for the easting.

Alignments



92

Now for the exit spiral, press to get back to the spiral curve

menu, then press €s and enter:

1747.738 for the station.

18263.2045 for the northing.
26991.9016 for the casting.

You will then be prompted for the ST data. Enter:

1897.738 for the station.

18255.6741 for the northing.

27141.6193 for the easting.

The last promptis for the P.O.T.. Enter:

2000.000 for the station.
18254.5502 for the northing.
27243.8751 for the easting.

Note: If you choose the wrong segment softkey (you press

instead of [scurv] for example) just press to get back

to the origin menu to select the correct segment.

If you choose the wrong element softkey (you press

instead of for example) as long as the easting has not

been entered, press the oN key, clear the stack, then just press

the correct softkey to resume.

Press to get back to the Figure 7.7 main horizontal alignment

creation menu. If you did not want to create a vertical alignment you

could now press to begin the stakeout or to go to the

program main menu.

Alignments
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We do want to create a vertical alignment but first let’s look at the

rules.

Vertical Alignment Segments

The elements used to create vertical alignments are:

» P.O.G. (point on grade) used in straight grade segments.

* BVC (begin vertical curve)

 PVI (point ofvertical intersection)

* PRVC (point of reverse vertical curve): replaces EVC when

joining crest and sag vertical curve segments.

* EVC (end vertical curve)

Thefirst element of a vertical alignment can be a P.O.G., BVC,

PRVC, or even an EVC.

A vertical alignment must end with either a P.O.G. or an EVC

depending on whether the last segment is a straight grade or vertical

curve respectively.

As in a horizontal alignment, the simplest vertical alignmentis

composed of two elements, P.O.G. P.O.G., which would form a

straight grade.

Vertical curve segments can be symmetric or asymmetric. As

mentioned above a PRVC is used to join crest and sag vertical curve

segments. You can use PRVC to string together as many vertical curve

segments as you want.

Alignments
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You can also put a straight grade segment or segments between

vertical curve segments. The last element of the vertical curve meeting

the intervening straight grade must be an EVC. The next element (for

a single straight grade segment) would then be a BVC. (A P.O.G.

element isn’t needed as the routine knows that a straight grade can

begin with an EVC.)

The last element of the last vertical curve segment must be an EVC.

Vertical Alignment Creation

 

Press to view the

Figure 7.11 display and Figure 7.11
vertical alignment menu. Enter all grade change

stations & elevations

Notice that the vertical for Yert. alignment
alignment is given the same NEWROARD
name as the horizontal

. . Press RTH when done
alignment. The only difference oSRRSNIG   
1s the invisible extension.

Notice also that the menu contains all the elements except PVI.

PVI prompts will appear when either or 1s pressed.

Note: Each vertical alignment station does not have to have (and

usually won’t have) a corresponding horizontal alignment

station. But it is important that the vertical alignment start

and end with the same stationing as the horizontal alignment.

The routine will generate an error otherwise.

The NEWROAD vertical alignment is shown in Figure 7.12 below.
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Figure 7.12 (NTS)
P.
0.
G.

12
+0

0.
00

0
EL

.
11
4.
82
0

B
V
C

12
+9

0.
00

0
EL

.
11
9.
32
0

P
V
I
14

+2
0.

00
0
EL

.
12
5.
82
0

P
R
V
C

15
+6

0.
00

0
EL

.
11

9.
94

0

P
V
I
16

+7
3.

00
0
EL

.
11
5.
19
4

E
V
C

18
+3

0.
00

0
EL
.

12
0.

37
5

P.
0.
G.

20
+0

0.
00

0
EL

.
12
5.
98
5

The first segment in the NEWROAD vertical alignmentis a straight

grade so press and enter:

1200 for the station.

114.82 for the elevation.

The next segment is a vertical curve so press and enter:

1290 for the station.

119.32 for the elevation.

Having pressed [ 8vc ] a PVI station prompt appears. Enter:

1420 for the station.

125.82 for the elevation.
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After the PVI data is entered the routine returns to the title display. If
you were in the last vertical curve segment, you would enter the EVC

data.

In this alignment the next segment is a reverse vertical curve so press

and enter:

1560 for the station.

119.94 for the elevation.

Once again you are prompted for the PVI data. Enter:

1673 for the station.

115.194 for the elevation.

As we are in the last vertical curve we have to end it with an EVC.

Press and enter:

1830 for the station.

120.375 for the elevation.

For the last element press and enter:

2000 for the station.

125.985 for the elevation.

To get to the main horizontal alignment creation menu, press [RTN .

Note: The routine will not let you create a vertical alignment if an

existing file with that name is found.

To illustrate press now.
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The calculator will beep and Figure 7.13
 

  

you will see the Figure 7.13 File

display.

NEWRORD
Press the ENTER key to get :

back to the main horizontal ex1sts!

alignment creation menu. ENTER to continue...
INNDN
 

In a situation like this, if you were sure that the NEWROAD vertical

alignment was created for this horizontal alignment, you could now

press to begin the stakeout.

This time press [enp ], then press and take a break if you like.

Alignment Checks

After creating a new alignment and before any stakeout is done,all the

elements should be checked. Other than a maximum/minimum station

check the routine does not do any internal checks.

Enter S.P to start the program then press and [AucN]. Make sure

your setup display matches Figure 7.2.; press ¥es when it does.

Enter NEWROAD at the Alignment file name prompt. As

NEWROAD cxists you will see a Please wait... message while the
routine loads both the horizontal and vertical alignments.

The following alignment start display and main menu will appear.
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You could now press: Figure 7.14
 

. to calculate the READY

coordinates of a station/hinge  |Press COORD, L~0
point. or NEW to begin...

. to use the direct layout
method. RNIERTRT   
 [NEw] to use the indirect layout method. Press [New] this time.

When the routine starts it gets the lowest station from the current

alignment for the default. Press the ENTER key to use 1200. Then enter:

0 for the hinge point. (Notice that a hinge point to alignment left
should be negative.)

Asa vertical alignmentis being carried, the next prompt is for the
% Xfall (crossfall): ifyou were not carrying a vertical alignment you

would be prompted for an elevation instead. Notice that when the

hinge point elevation is lower than centerline, the crossfall should be
negative. Press the ENTER key to accept the 0.000 default.

Then enter:

189.3740 for the horizontal angle.

-10.8 for the A elevation.

416 for the horizontal distance.

* Thefirst line in Figure 7.15 below shows the station using imperial

highway notation. (When you configure for METERS the station will

appear in terms of kilometers: e.g. 1200 will appear as 1+200.000)
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» The second line showsthat Figure 7.15
 

  

we are staking centerline. Station - e 124100.008

(Hinge Pt. =0.) Hinge Pt. sssswss@. @b
HP Elev. w=msmss]id, 820

« The third linc showsthe Back remnipded
calculated HP (hinge point) Fill sennnnsfd. 238
elevation. In this case the

elevation should be what we IRICTI20LTMT
 

used to create this vertical

alignment. (When a vertical alignmentis not being carried, this line

will contain the elevation that you enter.)

» The fourth line tells us that to get to station 12+00 we have to

move Back 0.121. Being in a tangent segment we know that the shot

was taken at 1200 + 0.121 = 12+00.121.

* The fifth line tells us that to get to centerline we have to move

0.061 to alignment Left.

* The last line tells us that the shot was 0.23 below grade.

Now,to start the element checks, press (coordinate calculation)

then press the ENTER key twice to accept the defaults.

Notice thatthe first line in the  Figure 7.16

coordinate calculation display [TRNGENT

in Figure 7.16 shows the ]

segment (tangentin this case) |o¢ation

—

===12+00.0006

 

  
H1n?e_Pt. ssnnnnnly, BHY

type. Northing ===18300,.000
Easting =n 26450, 800

RCEIERRT
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Compare the calculated coordinates for 12+00 to the coordinates used

in the alignment creation. You should see an exact match although

now and then you may get a 0.001 difference.

If you notice differences when checking, you can edit most ofthe

elements in the alignment file from within the routine as long as the

softkey menu in Figure 7.16 is visible. Make sure to calculate a station

in another segment after editing, then re-calculate the problem station.

Note: If you find and edit errors in the stations of either the first or
last alignment elements, you must re-load the file before
the changes will take effect. (The file can be re-loaded by

using the Alignment Change Routine. It is described in the
Alignment Routine Key Assignments section.)

You have to re-load the file after changing the first or last
stations because at routine start-up, these stations are saved in

variables. They are used by the routine as a maximum/

minimum station check.

To illustrate this feature, press  Figyre 7.17
 and enter 900 for the .

station. The calculator beeps figft’ i Rnali 322;2??
and the display in Figure 7.17

will appear for a few seconds.

You will see the Figure 7.17 WARIT...   display when the station that

|

TR

[

NELJCHANJE0ORD]L0

|

END

you enteris less than the first

station or greater than the last station.
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You should always check all the elements in a new alignment, but in

this example we will do just two more checks. (You should run

through all the elements on your own to make sure your results match

the manual and for keyboard practice.)

Clear the command line, then enter 1647.738 for the PRC station.

Enter 800 (the radius) for the hinge point.

At the PRC we can check the  Figure 7.18
 

  

radius point on both sides. CIRCULAR CURVE

L Station men]g+47. 738Press [coorg and this time Hinge Pt. =s==s300.000
press the ENTER key to accept Norfhing ==s17516.238

the default station. Easting me e 25668, 543

BNTRTRLTT
 

Clear the default hinge point, type 636.62 and press the +/- key to

change the hinge point sign before entering it.

The displays in Figures 7.18 Figure 7.19

and 7.19 should show good CIRCULAR CURVYE

correlations between the St at i 16+47, 738. atlon men .calcul.ated coordinates and the Hinae Pt. ssss—g36.620
coordinates used to create the Northing ===18894, k6551

 

alignment. Easting s e 27B73.672

TR [MNELI[CHAN[200RD]L0 |END |   
Make sure all the elements in your alignment are OK then take a break

if you like. When you are ready we can have a look at the indirect

layout method.
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Indirect Alignment Layout

The indirect layout method was designed primarily for slope staking as

you can stake any station without having to set reference stakes. But if

the rodman is a good pacerit also works well for setting regular grade

stakes. Its advantage lies in the fact that you don’t have to sef the

horizontal angle.

The rodman just paces off the required stationing and you take the

shot. The routine shows how far the rodman has to move Ahead/Back

and Right/Left from the shot to get to the desired station and hinge

point.

Note: The move values shown will only be exact in a tangent

segment.

Let’s try staking station 1400 in the entry spiral with a hinge point of

-26 using the trial and error method. Press [New and enter:

1400 for the station.

(We want a -26 hinge point but let’s make a rare mistake and use

a positive this time.)

26 for the hinge point.

2 for the Xfall. (Crossfall)

211.13 for the horizontal angle.

-3.02 for the A elevation.

254.1 for the horizontal distance.

We entered a positive hinge point to reinforce the idea that hinge point

movement is shown as fo the right or fo the left regardless of which

side of centerline the shot is taken on.
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The shot displayed in Figure Figure 7.20
7.20 was taken to the left of 

. Station == ]14+00, 080
centerline but as we used a Hinge Pt. ssssss?2d, BA0
positive hinge point the Eleu . wmmmn]P3120
routine is correct in telling us E?C‘I'(\t : : : : : :%? - g?g

that we have to move about Fill EEEmuEsn -B: 750

51.7 to the Right.
TRVMELJJCHAN[COORDL0END   

Stationing is very good. The rodman has to move Back (to a lesser

chainage) only 0.086.

In a situation where you enter the data for a shot and forget to change

one of the variables, you don’t have to re-enter the data. As an

example, press (change).

 

Notice that the display in Figure 7.21
Figure 7.21 changes to show : .
the Slg Ht., Slope and fitra-.téogt_ , mam 2?:'%2: 888

because we are carrying a HP Elev. w=ssss]23,120
vertical alignment the 219. Hi. ===m=s=e3.650
% Xfall also. You can change %1%’?31 1 : : : : :?;gagaé
all of the items shown (except |SOFTKEY to change...
the station) by pressing the FECAL[HINGE[ELEY

|

=H[ZLOPE]KTN

appropriate softkey.
   

We want to change the hinge point so press [HINGE]. Press the +/- key to
change the sign and enterit.

When is pressed while carrying a vertical alignment, you will

also be prompted for the Xfall. (You have to press to change the

crossfall.) Press the ENTER key to accept the default Xfall.
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Press (re-calculate). Figure 7.22

can be pressed as often fit{fit éOBt : : : E?igg: 888
as you like but it is fastest to HPF Elev. w=swss]?23,.120

 

make all changes before Eg?{ : : : : : : :g' ggg

pressing it. Fill sunnnnnld, 7506

FECALIHINGE]ELEY=H|ZLOPE|KTN   
Vertical Alignment Elevations

It is important to understand that when you are carrying a vertical

alignment (as we are now) the HP Elev. shown is the calculated
centerline elevation at the current station, plus or minus the current

hinge point multiplied by the current crossfall.

If either the hinge point or the Xfall is zero, then the HP Elev.is equal
to the calculated centerline elevation.

To see the calculated centerline elevation press now.

You should see 122.600 in the display. (The HP Elev. in Figure 7.22 is

123.12 which is: 122.6 + (26[HP] x 0.02[%Xfall]). You could now

enter a new elevation if you wanted to override the calculated

elevation.

Press the ENTER key to accept the default elevation. Press to get

back to the Figure 7.22 display.

Figure 7.22 shows that the location is very close when the correct

hinge pointis used. Notice that you still have to move Back 0.086, but
now to get to the required hinge point, you have to move to alignment

Left only 0.286.
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The rodman measures back about .1 and left about .3.

To take another shot press (return) to get back to the alignment

main menu. (Only the station, hinge point and elevation are shown

when you return from a change session.) Press and enter:

211.15 for the horizontal angle.

-2.88 for the A elevation.

254.3 for the horizontal distance.

The display in Figure 7.23 shows that the location is now close enough

that the rodman could move the stake back and to alignment left a bit

and bang it in. You could then shoot the top of the stake to mark grade.

Speaking of grades, note thatigure 7.23
 

  

the Cut/Fill shown is the grade Elt-at iorp1t mmm 14+gg. ggg
- - inge Pt. sssss-2§,

at the hinge point. HP Elev. =sess123.128
To clrif hen  |LSFL femaeso0. 044o clarity press [cHAN] then e mEEEREEl],
NG. Fill sesssnnfd, 610

MEH [CHAN[COORD]L0END
 

Press the ENTER key to accept the default hinge point, press +/- to

change the Xfall sign and press the ENTER key again. Then press REcAL].

You can see in Figure 7.24 Figure 7.24

that as the Xfall isnow -2.0 % [St at ion =nni4+800, B06
 

the grade at the -26' hinge Hi nEe Pt. =sessse-25,08080
point has changed froma Fill |HF Elev. =s==slzz, (80

Back sssnsnnly, B26
0.61 to a Cut of 0.43. Left ssnssnnfd, B44

Cut wssmnnsngd, 430

A(RSNENEAL   
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Changing Segments

Generally you will move from one segment to a bordering segment

during stakeout. This is the quickest and most logical way to move.

Search time increases proportionally to the number of segments moved

and to the type of segment moved to. Spiral segments require the

longest preparation time; tangents the least.

Carrying a vertical alignment will also slow down calculation time as

the routine needs to locate, and prepare the data registers for, the

vertical segment also.

Press then [NEw] to try indirect staking in the next circular curve

segment. Enter:

1500 for the station.

30 for the hinge point.

-3 for the Xfall.

216.46 for the horizontal angle.

-4.75 for the A elevation.

142 for the horizontal distance.
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The rodman has paced well Figure 7.25

again. This time he measures Station = s 15+008, 060
 

about .17 in the direction of i nEe . ssmsss3@, 6000
increasing chainage and about |HF Elew. w==s=s==]2f, 9909

.24 to alignment Right. E";'efif : : : : : : :8' égg

Fi?l ssnsnnsnfj, 358
Press Trv to take another
shot and enter: |TR |MEK |CHAM|CODRD]LD |END |   
216.44 for the horizontal angle.

-4,77 for the A elevation.

141.68 for the horizontal distance.

Figure 7.26 shows that once Figure 7.26

again the location is very good [St 3t ion e ]5+60, 800
so the stake can be pounded Hlnee Pt. =s=s=ssss3(, 8009
) HP Eley. w=ssss]1?f, 9909

 

- Back ssssnssg, @35
Left sssnnnnfd@18

Take a break if you like and Fill semnsnsfy, 3709
we will look at slope staking

when you come back.
AEHEN RENT   

Slope Staking

Slope staking in SURVcalc is as easy as entering a non-zero slope in

the indirect stakeout method. You switch back to regular grade staking

by making the slope zero.

Let’s slope stake station 16+20 illustrated in the cross section in

Figure 7.27.
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Figure 7.27 (NTS) 16+20.000

 

 

 

., HP300 ,  HP375
119.015 ]

T

— Tord

|~Aas
Lo |
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€

Press then press [stope|. Figure 7.28
 

Asthe first line in the display USER PRG

in Figure 7.28 shows, you L ATME TRV 2
g ' Y Slope ratio (x.x & 12

enter the slope as a ratio.

 

Enter 1.5 for a slope ratio of 0.6+

1.5 1. Press [RTN ]when you |FrEsTW(ISIHWEHTBNAT  
 

are ready.

Slope Staking in Fill

Press [New] and enter:

1620 for the station.

-30 for the hinge point.

3 for the Xfall. (In a superelevated segment.)

274.10 for the horizontal angle.

-15.74 for the A elevation.

153 for the horizontal distance.
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Before we examine the last Figure 7.29

two lines in Figure 7.29, Station ce=16+20. DB

notice that to get on stationing |Hipge Pt. sssss-33, 0080

the rodman has to move HP Elev. w=sssa]i9H15
Ahead about 0.80', and to ghegg reenanad-5897
catch the slope he would have |Fill 9.365 @ 44,848
to move about 1.7' to Slope sanun]_500:1
alignment Right at the shot _TFVMELS[HAN[COORC]L0END

elevation.

The last two display lines in Figure 7.29 appear whenever the slope

ratio is not zero. The second last line contains the standard slope stake

notation for the cut/fill at the calculated distance from centerline.

The last line reminds you of the slope you are using.

The rodman moves ahead and to the right for the second shot. Press

and enter:

274.30 for the horizontal angle.

-15.5 for the A elevation.

150.6 for the horizontal distance.

Figure 7.30 showsthat the Figure 7.30
 

rodman now has to move Station ssni5+20. 006
Back about .23, and to Hinge Pt. =ss=sss-33,000
alignment Left about0.25'at  |HE_Elev.  =====113.913
the shot elevation. Left ssmannnsf. 254

Fill 9.125 @ 43,688

As a check before setting the flm;&i;fl.alg&fll   stake you take another shot.
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Press [Trv and enter:

274.2520 for the horizontal angle.

-15.71 for the A elevation.

151.18 for the horizontal distance.

Thelast shot in Figure 7.31is  Figure 7.31
 

excellent so the rodman marks |Stat ion wnn]6+20. B0
up and drives in the slope nénETest . : : : : :I?g' g?g

stake. Ahead semnnnnfy@12
ssnnnnnfd, BHZ

Fill 9.330 @ 44,0883
ope sunnn] 560:1

RNLIETRT   
Overriding the Vertical Alignment Elevation

When carrying a vertical alignment you can override the calculated

centerline elevation by simply pressing from the change menu

and entering the elevation that you want to use. You will have to do

this when slope staking in cut as will be illustrated in the following

example.

Two important points to keep in mind when you do this are:

1) The change stays in effect until you press [New] or [Lio |. If

you are working on a section similar to our example, always

slope stake the Fill side first. If ever in doubt about the

design centerline elevation it pays to press [New and recal-

culate the current station.

2) Make sure to change the Xfall to zero.
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Slope Staking in Cut

Before starting the right side slope stake in cut, press and make

the following changes:

37.5 for the hinge point. (Bottom of ditch.)

0 for the Xfall. (As mentioned it is important to make the Xfall zero.)

112.215 for the elevation. (Override the design centerline elevation.)

3 for the sloperatio.

Note: In transition areas, when going from cutto fill or fill to cut,

the routine will change the Fill/Cut part of the message in

the second last line of the display; keep an eye on this line

so you can enter the correct slope ratio.

Press then and enter:

256.00 for the horizontal angle.

1.75 for the A elevation.

33 for the horizontal distance.

Figure 7.32 tells us that the Figure 7.32

rodman has to move about 2.9' [St 3t ion sem]5+2

toward a greater station and inEe .
about 6' to alignment Right at Hfieaée""' oot 2 1
the shot elevation. As the Right
ground rises to the right the  |Cut. 14.925 @ 82,275

 

  rodman compensates by S-pl- mammsBB:
 moving a little more than 6'

right.
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Press [Trv and enter:

258.25 for the horizontal angle.

.65 for the A elevation.

26.55 for the horizontal distance.

The shot in Figure 7.33 is

close for stationing but now

the rodman has to move just

under 3' to alignment Left at
the shot elevation.

Press [7rv and enter:

258.24 for the horizontal angle.

1.1 for the A elevation.

28.18 for the horizontal distance.

The shot in Figure 7.34 is very
good so the stake can be

marked up and driven in.

Figure 7.33
 

Station mun]b+20
Hinge Pt. ssssas3?
HP Elevw. w=ssss]]l?
Back ssssnnnfy

Left
Cut 13.825 @ 78.975

 Slope semne3, @00
IRTRLTOAT   

 

 

Figure 7.34

Station snm]6+268,. 608
1nee . ssmmss3?580

ley, wssan]iz2. 215
Back snnnnnnld, 0834
Left sensnnnfd, @13
Cut 14.275 @ 88.325
Slope sensn3, _B0B:1
ACEYRATNT   

Note: In a situation where you want to slope stake directly to the

alignment (zero hinge point) you have to cheat a little.

Instead of zero enter a very small hinge point, say -.001(left)

or .001(right), so the routine will know to which side of the

alignment you want to s

Alignments
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Take a break now if you like. Let the calculator turn itself off; when
you turn the calculator on you will sce the Figure 7.34 display.

Direct Alignment Layout

For most non-slope stake work you will probably want to use the

direct layout method. The routine is accessed by pressing from

the alignment main menu; you can switch back and forth whenever

you want.

Before running through the examples, press then from the

change menu to enter zero for the slope ratio. (You can 't do slope

staking in direct layout mode.)

We will look at staking subgrade shoulder at 18+00 in the exit spiral.

Press then press and enter:

1800 for the station.

 

30 for the hinge point.

2 for the Xfall.

In Figure 7.35 we see the Figure 7.35
direct layout display. Station «sn]8+00,. 008

Hinge Pt. w=sssss3Q,BB@

« Thethird and fourth lines ;g'_’”b';'gt£ 3403718
contain the data to layout the ¥ %fall ssnnnns?@HH

displayed station and hinge Press TRY softkey
int to start...

POt 1WELToHAN[c00R0]L0END  
 

« The fifth line appears only when a vertical alignmentis being carried.

(Notice that the softkey menu docs not change.)
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To begin the layout you turn the indicated horizontal angle and tell the

rodman the approximate distance that you need. After putting the

rodman on line at the paced distance, press and enter:

-5.955 for the A elevation.

195.43 for the horizontal distance.

The last two lines in

Figure 7.36, tell you that the

rodman has to move Away

from the instrument 1.465' and

that the shot 1s 0.64' below

subgrade shoulder.

Figure 7.36
 

Station
Hinge Pt.
Turn Hz.<£

 

=s =] 3+HHE, BBG
snnnsn3d, B8

=340°57'10"
mannn]95, 895
ssnsnnn?HAA

sunnnnn] 455

ssnmnnnfd, 6406

|TR[ NELJ [CHANJCOORD]L0 [EMD
 

The rodman measures about 1.47' farther from the instrument. For the

check shot press and enter:

-5.655 for the A elevation.

196.91 for the horizontal distance.

The display in Figure 7.37

shows you that the shot is very

close for location; the rodman

would only have to move

Toward the instrument about

0.02.

Figure 7.37
 

Station

Turn_ Hz. £

 
ssnmnnnfd,(15
ssssnnnfd, 2404i

RS LR ETITIETNT
 

Next, to see how the routine reacts,let’s enter the exact layout values.

Press and enter:
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-5.315 for the A elevation.

196.895 for the horizontal distance.

For practice and to see how

the change menu works in

direct mode, let’s stake

subgrade shoulder at 18+00

left.
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Figure 7.38

Station === ]3+H80, 880
Hinge Pt. =sssss=s33, 000
Turn Hz. £ ==348°57'18"
Hz. Dist. =ssss]96,3895
% Xfall ssnmsnn?HHH
Good for location
GRADE (128.875)
RLREECRALT   

Press [Lio |, then press the ENTER key to accept the default station.

Change the hinge point sign to -30 for the left shoulder and press the

ENTER key again to accept the +2% default Xfall. (We need a -2% Xfall

here but we will enter a + to show how the change works.)

Your display should match

Figure 7.39. Press and

enter:

-6.235 for the A elevation.

220.72 for the horizontal

distance.

When the Figure 7.40 display

appears, you notice that the

Xfall 1s wrong. Press [chaN].

Figure 7.39
 

Station
Hinge Pt.
Turn Hz. <
Hz. Dist.
» Xfall

 
Press TRY softkeg

to start...
IRTN U(TGBT   
Figure 7.40
 

Stat ion
Hinge Pt.
Turn Hz.<£
Hz. D1st.
» ®Xfall
Hwa
Fil _TFY[ MEL4 [CHAN[COORD]L0[END]

sunsnssnfq, 920   
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The Figure 7.41 layout

change display is the samc as

the indirect display.

To change the Xfall you have

to press [HINGE]. Press it now,

accept the default -30 hinge

point and press the +/- key to
make the the Xfall negative.

Then press Recad]. Figure 7.42

now shows a cut of 0.28.

 

 
 

 

Figure 7.41

Station =s=]3+680, 8806
Hinge Pt. =ssss-30,080806

? Eley. w=emss]?f,B875
Sig. Ht. s=ssssess$ 558
Slope snnnnfj, BHA: 1
# Xfall ssnnnnsn? 80
SOFTKEY to change...
FECAHLIHINGE|[ELEY|=H|3LOPE|FTN|

Figure 7.42

Station s ] 8+00,. 860
Hinge Pt. =ssss-33, 38806
Turn Hz.£ ==325°51'15"
Hz. Dist. ==sss22i.236
» ®fall ssnnsn—-2_ BE00

Cut ssnnsnnfj, 280
FECAHLIHINGE[ELEY|“H|ZLOPE|FTN| 
 

Overriding Vertical Alignment Elevations

Asin the indirect layout method you can override the calculated

centerline elevation. (Simply press from the change menu and

enter the new elevation.)

Again, as in the indirect method, the override elevation stays in effect

until you press or [NEw]. You can press as often as you

want using the override elevation.

Take a break. When you get back we will look at the Alignment

routine key assignments.

Alignments
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The Alignment Routine Key Assignments

This version of SURVcalc has two key assignments accessed from the

alignment main menu. As a memory aid think ofthe softkey row split

between the ¢ and b keys with keys A-c on the left side of the keyboard

and o-F on the right side of the keyboard.

 The Alignment Change routine has been assigned to the
left-shifted 'c' (icnan)) softkey. You access this routine by first pressing

the left shift («) key then the softkey. (The left shift key is used

because the 'c' key is on the left side of the softkey row.)

« The Station & Hinge Point Find routine has been assigned to the

right-shifted 'p' (coorn) softkey. You access this routine by first

pressing the right (») shift key then the softkey. (This time the

right shift key is used because the 'p' key is on the right side ofthe

softkey row.)

Note: If you press the wrong combination ofkeys or if you press an

unassigned key the calculator will beep. Just press the

correct combination to continue.

The Alignment Change Routine

You can easily change or create alignments from within the routine.

The change/creation can be done while using the indirect or direct

method.

You can access the subroutine from the main or the change menu. To

make sure there is no confusion for the example, make sure you are at

the alignment main menu. (Press if you are at the change

menu.)
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Press the left («) shift key (the stack will be visible) then [cHan]. You

will see the Alignment file name prompt. In this case we will be

creating a new file.

Enter CULVERT. The calculator will beep and you will see the

CREATE? prompt. Press ¥es ]. We will create an alignment for the

culvert (48" CSP) shown in Figure 7.4.

Press and enter:

0 for the station.

18254.007 for the northing.

26535.124 for the casting.

Press again and enter:

200 for the station.

18447.192 for the northing.

26483.360 for the casting.

This time we won 't create a vertical alignment so we can go through

an example of entering an elevation.

Press [sTarT]. When the READYdisplay appears press [Tio .

Press the ENTER key to accept the default zero station, then enter:

0.0 for the hinge point.

(Notice that as we aren’t carrying a vertical alignment you are now

prompted for the elevation.)

92.35 for the invert elevation at 0+00.

Alignments
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Figure 7.43 shows the zero Figure 7.43
 station layout data. (Notice - e e

that the Xfall field does not fi%fi;éogt . mam .?t?g: Bfig

appear.) Turn Hz.£L ==185°56'27"
Hz. Dist. =wssse322296

As CULVERT is a new Press TRY softkey
alignment all the elements to start...
should be checked. _TFNEL[CHAN[COO0RD]L0END   
On your own, press and check stations 0 and 200 with a 0 hinge

point.

Let’s try staking 0+00 with a hinge point of 0. Press and enter:

0 for the station.

Press the ENTER key twice to accept the 0 hinge point and the

92.35 clevation.

Your display should match Figure 7.43 above. Press and enter:

-31.8 for the A elevation.

322.05 for the horizontal

distance. Figure 7.44
 

  

Station == nn+@0E, BEH
The shotin Figure 7.44 is very ¥1ngeHPt; --;é%:ég1gg§

: urn Hz.£ ==close for dlgtance but the Hz. Dist. wsmms3>>, 55¢

rodman radios you to let you

know he had used a signal Away snnnnnnfd, 246
height of 6.4. Cut meennnnl. 240

MEH CHAN[COORD]LDEND
 

Once again you don’t have to re-enter the shot data. Just press

then press sH_| and enter 6.4. Press Recal].
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Figure 7.45 now shows a cut Figure 7.45
 o-fonly 0249 \yhen the correct Station - ==0+00. 000

signal height is used. Hinge Pt. sssssss@, 380
Turn Hz.£ ==185°56' 27"

Press

[

si_] and re-enter 5.65. Hz. Dist. wssss322,296

 Cut sssssnsfd, 490
FECALIHINGE|ELEY|:H|SLORE|KT|   

While we are at the change menu, let’s try changing the hinge point.

Press and enter 30. (Notice that as we are not carrying a vertical

alignment, a % Xfall prompt does not appear.) Press Recad].

Note: It’s a good idea to Figure 7.46

make the crossfall St at ion =n = @3+60, BB6

zero when changing  |[Hinge Pt. w=====s3@,@000

alignments.But, VARSle

 

when there isn’t a

vertical alignment for

 - Cut =aemsns], 240
the alignmentthat |GeITLRAT   you change to, the
HP Elev. won 't be affected by a non-zero Xfall.

Notice in Figure 7.46 that the Turn Hz. £ and Hz. Dist.ficlds have

been updated to show the layout values for the new hinge point. The

Cut ficld has also been updated as we changed back to a 5.65 signal

height and the To/Away field does not appear after a recalculation.

For practice, let’s change back to the NEWROAD alignment.

Press [RTN].
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As you sce in Figure 7.47 only Figure 7.47
h : : : _

t le stathn, hinge pomt and Stat ion s e0+00. 000

hinge point elevation are Pt. =sssss3{, 06081 HEE
shown when you return froma |HP Elev. =ss=s=s=ss92_ 358
change session.

 

Now press the left («) shift
key then [chan]. At the |_TFYNEKJCHAN[COOFD]LDEND

Alignment file name
prompt, enter NEWROAD.

   
At the READYdisplay press [Lio .

Press the ENTER key three times to accept the default station, hinge

point and Xfall. (Station 12+00 is loaded as the routine gets the lowest

station from the new file as the Fi 7 48

default; in this case the routinc sure 7~ 
Station =sn]2+608, 8600also.loads.the NEWROAD. Hinge Pt. ssssss3(. 000

vertical alignmentsoyou will  |Turn Hz. & ==185°4@'1@"
once again see the Xfall ficld.) |Hz. Dist. ==swssg4@6, 537

4 rfall snemnn—2HHY

Press to get back to the Prefg ;E:rf?f T key

program main menu then |_TF"NEHCHAM[COOFD]LDEND
to leave the program.

   
The change subroutine can be used as often as you wish and you don’t

have to return to the original alignment. For instance, after doing the

culvert stakeout, we could have created another new alignment or

changed to another existing alignment.

Take a break if you like. When you are ready we will look at the other

Alignment routine key assignment.
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The Station and Hinge Point Find Routine

With this routine you can find the station and hinge point of any point

in the current scgment. The station and hinge point found in a tangent

or in a circular curve are exact; in spirals the initial station and hinge

point are approximate.

You can enter the coordinates of the point or the angle/distance data.

We will use both methods. Start the program by entering S.P. Then

press and [aucN] . Make sure your display matches Figure 7.2.

Press [¥es when it does.

Enter NEWROAD forthe file name. At thc READY display press

[New] and enter:

1720 for the station.

0 for the hinge point.

0 for the Xfall.

317.58 for the horizontal angle.
-7.2 for the A elevation.

140.9 for the horizontal distance.

(The display for this calculation is not shown.)

We will be finding the station and hinge point of whatin reality is

station 18+00 at a 100" hinge point in the exit spiral, but we calculated

a point in the previous circular curve to stress that the find routine

works on points in the current segment.

To access the routine first press the right (») shift key. (When you

press cither shift key the stack will appear.) Now press the 'D' (coorp))

softkey.
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The display in Figure 7.49

appears. Notice in the second

line the reminder that the

routine will find the

station & hinge point in the

current segment.

Finding by CALCulation

Press [caiLc]. Enter:

1.4230 for the horizontal angle.

123

 

   

189.719 for the horizontal distance.

Although the display in
Figure 7.50 tells us that the

current segment is a circular

curve, the station shown is

actually in the exit spiral.

Always check the station and

the display title to make sure

Figure 7.49

Find STATION & HP in
current segment by

COORDinates
ot

CALCul at 1on

SOFTKEY to continue...
cooke][[][ioALc

Figure 7.50
 

CIRCULAR CURVE
Northing ===]18158.563
Easting t---2?837.833

a
Stat 1on wnn]7+98. 709
Hln?e Pt. =ssmsipg, 2409
ENTER to continue...   

that the point found is in the current segment.

The coordinates shown are the true coordinates of the point so you can

use this routine to do a sideshot even if you aren’t interested in the

station and hinge point.

The last line tells you to press the ENTER key to check. The station and

hinge point should always be checked.
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Press the ENTER key now.

You are returned to the Figure 7.51
 

indirect display in Figure 7.51. |Stat ion wen]7+98,7
Be awarcthatthe valuesin the EI%PETEE? - SRRt }'?g' %
last four lines (HP Elev. to Back ssnmnnnfd. g
Cut) are not valid for the Ei?ht sssnnnnfd, g

uinitial station and hinge point.

They are the valuesthat were TTNHIETGOMOTN   
in the data registers when we

entered the shot. (Your display may not match Figure 7.51.)

To check you have to press [New] when using the calculation method.

Press [New]. Press the ENTER key three times to accept the initial
approximate station, hinge point and Xfall values, then enter:

1.4230 for the horizontal angle.

-5.6 for the A clevation. (We aren’t really concerned with the elevation

difference so we will just enter a consistent value.)

189.719 for the horizontal distance.

Notice that the last four lines  Figure 7.52
 

   

in Figure 7.52 have been St at ion mun] 7498, 759

updated. The critical Hi nEe Pt. =ssss]l@@, 248
dimension is the stationing. Egck lev. Sonet 1 2?' ggg

Right ssnmsnnfd, 241}
The displaytells us that to get  |Cu ssnnnnnfd, 348
to station 1798.759 we have to , .

move Back about 1.37. In BNEERO)MW

other words, the shot location is close to 1798.76 + 1.37 = 1800.13.
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The hinge point movement is shown as Right about 0.24 so the initial
hinge point is close to 100.24 - 0.241 = 99.999 or 100.

Press [New] this time entering:

1800.1 for the station. (Rounded to the nearest .1)

100 for the hinge point.

Press the ENTER key to accept the 0 Xfall. As the data registers have

been initialized, the current angle/distance data now appear as defaults.

Just press the ENTER key three more times to accept them. (When you

complete a station/hinge point find, pressing will clear the

defaults.)

In Figure 7.53 you can see that F1gure 7.53
 

we now have to move Ahead |Stat ion =u=]8+00,. 1680
only 0.1 to get to station HénE?efif = hames %?3: Egg
1800.1. This means we must Ahead ssnnsenf, 1108

be very close to 1800.1 - 0.11 |Left ssessnsfy, BHH
= 1799.99 or 1800. Cut memmmee@. 312

ALEITIERT   
In most cases (depending on hinge point size and the end use for the

point) the last calculation would be close enough. But for this example

let’s try one more.

Press [New] and enter 1800.0 for the station. Press the ENTER key five

more times to accept the default values.

The Figure 7.54 display appears below.
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Figure 7.54 shows that you

could now be confident in

calling this station 1800.

Finding by COORDinates

Figurc 7.54
 

Station =nn]3+00, BARB
Hinge Pt. =sssssi@@, 880
HP Eley. wsssss]]19, 475
Back sammnnnfl, BE0
Left senmnnnfd, BHYH
Cut ssmmnnnfd, 315

IRETEEEKLTGT  
For this example we will find the station and hinge point of what in

rcality 1s station 1670 at a -50' hinge point in the previous circular

curve. Once again to access the routine press the right (») shift key,

then oorg. The display in Figure 7.49 will appear. Press and

enter:

18326.300 for the northing.

26928.022 for the easting.

Figure 7.55 shows that the

initial calculated station and

hinge point are not in the

current scgment. The title is

EXIT SPIRAL but the

calculated station is in the

previous circular curve.

Figure 7.55
 

EXIT SPIRAL
Northing ==s]18326.30808
EastlngTRv---26928.822

Station wnn]g+?l. 232
Hinge Pt. =ssss-54, 189
ENTER to continue... 
 

As we already know whatthe station and hinge pointare in this case,

wc can sce that this initial calculation was fairly close. It is within 1.2

in stationing and .1 in hinge point.

As usual press the ENTER key to check.

Alignments
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When using the COORDinate method press instead of [New] to

do the check.

Press now, then press Figure 7.56

the ENTER key twice to accept CIRCULAR CURVE

the station and hinge point. ]
Station sen]pt+i/l. 232
Hinge Pt. ==sss-5Q3, 109

 

  
Notice that the Figure 7.56 NHorfhing ===18326.125
title is now CIRCULAR Easting =ss26929.140
CURVE. TN(R)TT
 

As we are now in the correct segment, to access the Find routine press

the right (») shift key, then coorg. The display in Figure 7.49 will

appear. Press then press the ENTER key twice to accept the default

coordinates.

Figure 7.57 should now contain the exact station and hinge point as we

began the calculation from the current segment. In this case we know

what the station and hinge point of these coordinates should be. But as

usual you should always do a check.

To check, press the ENTER key Figure 7.57

then press coorg. Press the CIRCULAR CURVYE
ENTER key two more times to Northing =s==]18326.300
acceptthe defaults. Easting ¢ =ee26928.022

a

Station ===16+70.000
The Figure 7.58 display below |Hinge Pt. sssss-30, 000

confirms that this is the ENTER to continue...
: ) 1t‘i

correct station and hinge

point.
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Press then to

leave the program.

Finding the Current Setup

Figure 7.58
 

CIRCULAR CURVE

Station =nn]56+78. 0006
H1n?e_Pt. snnss-—-5H, 000

hing

 
Nortk sun]8326.3600
Easting e n 25928, 0822

IDTTRATNT
 

When you want to find the station and hinge point of the point you are

currently occupying, use the calculation method and just enter:

0 for the horizontal angle.

0 for the horizontal distance.

As usualthe initial calculation in a spiral will be approximate; in a

tangent or circular curve the initial calculation will be exact provided

that the find is done in the current segment.

Alignments

 



129

Vertical Curves
 

Data needed...

e Current job file: Not required.

« Control points: N/A

Changes...

 You can now do calculations in a single segment or in a vertical

alignment. The routine will also create vertical alignments.

« The XFALLfeature has been incorporated into the regular display so

it is always visible.

« NEXT and INTERval features are now available to do calculations

on regularly spaced stations.

Configuration...

« Start the program if necessary by cntering S.P. Press and

choose FEET from the configuration menu. The stationing will be
shown in terms of hundreds of feet. (Choosing METERS will show

stationing in terms of kilometers.)

Press to get back to the program main menu.

The routine allows you to do calculations in symmetric or asymmetric

vertical curves and straight grades.

Vertical Curves



130

Press [umis]. Press to get to the vertical curve options menu.

Asthe Figure 8.1 display illustrates, depending on the situation, you

can calculate in one segment

 

 

or in an existing alignment. Figurc 8.1

YERTICAL CURVYES
You can also creatc a ncw 'EEESf. . l.: ] ]

: Q dlC. 1hn

alignment. ONE SEGMENT
PVALIN to Calc. in

Even in most single segment create an HLIGNMENT
vertical curves it is often BT to EXIT

I35ICTTVTA   worth creating an alignment.

Use the single segment option when you are calculating on a one-time
basis.

We will first take a look at doing calculations on a single segment

using the asymmetric vertical curve in Figure 8.2.

Figure 8.2 (NTS)

 

B
V
C

4+
37

.1
6
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Single Segment Calculations

Press [seG now. Enter the following vertical curve data when the

station and elevation prompts appcar.

100.000 for the BVC station, 106.53 for the elevation.

228.720 for the PVI station, 101.381 for the elevation.

437.160 for the EVC station, 105.550 for the elevation.

When you finish entering the Figure 8.3
vertical curve data, the routine

takes a few seconds to

initialize, then the Figure 8.3

display appears.

 

SOFTKEY to continue...
People who have upgraded

will notice two new softkeys

in this menu. They are for the INTERval and NEXT features which

will be described later in this chapter.

   

Press and enter 200 at the Vert. curve station prompt.

The Figure 8.4 display Figure 8.4

indicates that at station 200 VYERTICAL CURVE

the elevation will be 103.971.  |g¢ 4tmn suns?2+@0, 300
Hln?ePt. sssssssgd, 8380

ssssunsfd, HHG

Eleuatlon sennni3, 971

HILD JHFHLL[INTEF:

 

   
Press and enter 50 this time.

Vertical Curves
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The calculator beeps and the  pigyre 8.5
 Figure 8.5 display will appear. Stat ion 5@, 06

This 1s the same dlsplay that not in al ignment |

appears when you enter a

station that 1s not in a horiz-

ontal alignment.

   

 

   

WAIT...
To carry on just enter an

existing station. Try entering

300 this time.

People who have upgraded Figure 8.6
will notice that the hinge point |YERTICAL CURVYE
apq % Xfall are now always St at ion = n=n3+00, GO0

visible. Hinge Pt. =sssssssd, A60H

Y RFall esesesed.000
The VERTICAL CURVE title |Elevation =====183.848
will be replaced by a
STRAIGHT GRADEtitle
when not 1n a curve.

The HILO Feature

Press :

The HILO (HIGH/LOW point) feature calculates the HIGH or (as in

this case) LOW point station and elevation of the curve.

Note: In a situation where g1 and g2 have the same sign, (both pos-

itive or both negative) you will see a message display. It

will be described in the vertical alignment section.

Vertical Curves
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Figure 8.7

LOW point

Station smmeP2+55, 167
Elevation =s=sss]@3, 730

 

  HILD JHFALL[INTEF
 

The Xfall (crossfall) Feature

Let’s try calculating the shoulder elevation of the LOW point using a

25' hinge point with a -1% Xfall. (In version 1.0 you couldn’t do an

immediate Xfall calculation on the HIGH/LOW point.)

Press and enter 25 for the hinge point and -1 for the Xfall.

Notice that the elevation is now .25 lower than the LOW point

elevation in Figure 8.7.

The hinge point and Xfall are  Figure 8.8
now always visible due to the VERTICAL CURVE

addition ofthe Intervalfeature
. : Station  ===s2+55,167which will be described next. Hin?e Pt. ssssssd5. 300

% Ktall ssnnnn—-], 6 HH8H6

Elevation ==ssss]@33, 430
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The INTERval Feature

The interval feature speeds up calculations of regularly spaced stations

in a single segment or in an alignment.

To start off with an even Figure 8.9
 

station, press and enter VERTICAL CURVYE
250.

Station ssus 2450, 800
H1n?e Pt. sssssse?25000
% wtall ssnnsn-]_ HHHPress enter 50, then

 
press [NexT] to see the next Elevation =ss=ss1@3.481

?}12;22 g“l‘i)Xfa" clevation in   
Press until station 400  Figure 8.10
 

appears. Then try pressing YERTICAL CURVYE

one more time. Station ====3+88.000
Hin?e Pt. =sessse?2’, 000
4 ntall 8Station 400 will be the last _ senenn—-], H0H

station displayed with a 50' Elevation =====183.3590
interval because station    437.16 is the largest station in

this segment.

Press now and press the +/- key to make the current interval

negative. Then press until you getto station 100. (These

displays are not shown.)

If you try pressing one more time the routine will react just as it

did for a too large station. In this case 100 is the smallest station in the

segment.
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Note: When doing crossfall calculations you should enter positive

hinge points; if you do enter a negative hinge point, the

routine will makeit positive.

Calculating Straight Grades

You can easily calculate a straight grade in the single segment routine

by entering a pseudo-PVI and average elevation at the mid-point. For

example if the end points of a grade are:

A (BVC) @ 1+00 with an elevation of 200 and

B (EVC) @ 2+00 with an elevation of 210.

The pseudo-PVI for this grade would be x (Mid-point) @ 1+50 with

an elevation of 205.

Press to get back to the vertical curve options menu. (If you

would like to take a break, press =], and to leave the

SURVcalc environment.)

Alignment Calculations

Using vertical alignment files gives you a great deal of flexibility in

vertical curve and/or straight grade calculations. The creation process

is the same as from within the Horizontal Alignment routine; the

creation rules described in the horizontal alignment chapter also apply.

You should use the vertical alignment method when:

 Doing calculations in more than one segment.

« Creating a vertical alignment for an existing horizontal alignment.

Vertical Curves
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If the program has to be started enter S.P. Press and vcury to get

to the vertical curve options menu in Figure 8.1. Then press [vaun].

At the Vert. Align. file name prompt enter NEWROAD. (The
NEWROAD vertical alignment was created in the Alignments

chapter. If you don’t have this alignment in your calculator you can

create it now by pressing [ves at the CREATE? prompt. Refer to the
Vertical Alignment Creation section in the Alignments chapter.)

If the NEWROAD file exists the program will take a few moments to
initialize and the Figure 8.3 display will appear.

You calculate in a vertical alignment just as you would in a single

segment, with the added advantage of being able to move easily from

one segment to another. As in the horizontal alignment routine, you

just enter the station and the routine will find the correct segment.

Press then press the Figure 8.11

ENTER key to accept the 1200 STRAIGHT GRADE

station default.
Stat ion =nn]?+A6,. B8H

(When the routine startsit Qlfi?glfit : : : : : : : :8: 888

loads the lowest station asthe |Elevation ==ssssiid4, 820

default.)
Figure 8.11 tells you that the current segmentis a straight grade and

that the elevation at 12+00 is 114.82. Try pressing [wito].

 

 
 

Figure 8.12 below contains the message display referred to in the

Alignment routine. This display will appear when gl and g2 have the

same sign or, as in this case, you are working in a straight grade seg-
ment.

Vertical Curves

 



Press and enter 1420.

Figure 8.13 shows that we
have moved into a vertical

curve segment.

Now press :

We have changed segments so

Figure 8.14 displays the HIGH

point in the next (crest) verti-

cal curve.

That covers using an existing

vertical alignment. We won’t

do any Xfall examples as the

137

Figure 8.12
 

No HIGH-LOW point in
his segment

SOFTKEY to continue...
BETYEATTEATR   
Figure 8.13

VERTICAL CURVE

Station wsn]4+20, B0
inge Pt. =ssssss, 8386

% Ktall sssnsnnfd, BAH
Elevation sssssi?22719

HILO [HFALL]INTEF

 

   
Figure 8.14

HIGH point

Station snn]d+27, 297
Elevation sssss]22728

 

HILD JHFHLL]INTEF  
 

Xfall subroutine is exactly the same as in a single segment. You can

practice using all the routine features on your own. Take a break if you

like. Then we can take a look at creating a vertical alignment.

After you finish doing practice calculations, press to get back to

the vertical curve options menu.

Vertical Curves
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Vertical Alignment Creation

As mentioned at the start ofthis chapter, creating a vertical alignment

in this routine is identical to its creation in the horizontal alignment

routine.

Use this routine when you want to create a vertical alignment for an

existing horizontal alignment. When the alignment routine loads an

existing horizontal alignment,it checks for a vertical alignment with

that name. If a vertical alignmentis found it loadsits data.

Note: Horizontal alignments created by version 1.0 of SURVcalc

are compatible with this version.

If you are not at the vertical curve options menu in Figure 8.1, enter

S.P to start the program. Press then vcurv.

Press to start the routine. At the Vert. Align. file name prompt
enter ROAD2. The vertical alignment creation display and menu will

appear in Figure 8.15.
Figure 8.15

Enter all grade change
stations & elevations
for VYert. alignment

ROARDZ

Press RTN when done
P.0.5 [EVC[PRYC]EVC [|RTN |

Before entering any elements, try pressing [RiN .

 

   

Vertical Curves
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The display in Figure 8.16 Figure 8.16
 

  

appears when you try exiting File

the creation process with an

empty file. ROARDZ

Just press the ENTER key to add 15 empty!

the elements. EMTER to continue...
P05EVCJPEMC]EWC ||RTN |
 

For the ROAD?2alignment we will use just one straight grade segment

and one vertical curve segment. (For more detailed information on

vertical alignment creation see the Vertical Alignment Segments

and Elements section of the Alignments chapter.)

The first segmentis a straight grade so press and enter:

1200 for the station.

114.82 for the elevation.

To both end the straight grade and start the vertical curve press

and enter:

1290 for the station.

119.32 for the elevation.

When either or 1s pressed you will automatically be

prompted for the PVI data. So enter:

1420 for the station.

125.82 for the elevation.

Vertical Curves
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If the next segment were a reverse vertical curve you would press

[Prvc]. In this case we are ending the vertical curve so press and

enter:

1560 for the station.

119.94 for the elevation.

Now press [rin |. The Figure 8.3 display will appear.

We won’t do any example calculations with this alignment. You can

practice on your own if you like.

Vertical Alignment for an Existing Horizontal Alignment

If you were now to start the alignment routine to use an existing hori-

zontal alignment named ROAD?2,the routine would also load the

vertical ROAD?2 alignment. (Remember to make sure that the start and

end stations of both alignments are the same.)

When you finish practicing press twice. Then press and

to leave the program.

Vertical Curves



141

File Editing
 

Data needed...

Currentjob file: JOB1 with fence corners 1-4. (These points are in the
Sideshots chapter.Ifthey are not in your calculator
you can add them when we look at the ADD

routine.)

Control points: N/A

Changes...

* You can now edit any sideshots/layout file.

* Points can now be viewed and printed.

« Before editing you can use the FCOPY (file copy) feature to make a
backup.

Configuration...

N/A

You can edit all the data files that SURVcalc creates, using the HP

EDIT/VISIT commands but, for editing the current jobfile, it is much

more convenient and faster to use this routine. (For information on

SURVcalc data files see Appendix A, File Formats.)

File Editing
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Copying the Current Job File

Before starting an editing session, you should always use the FCOPY

featurc to make a quick copy ofthe current job file.

If you are not at the program main menu enter S.P to start the

program. First press and make sure your current job file is

JOB1.

Press and try entering JOB1 at the New file name prompt.

The calculator will beep and  Figyre 9.1
 the Figure 9.1 display will File JOB1

appear for a few moments. '

The routine won’t let you exists...
overwrite an existing file so

you will be returned to the

program main menu.    
Press again this time entering JOB1BAK at the New file

name prompt. File JOBIBAK (with a .SLO extension) will be

crcated and you will be returned to the program main menu.

Having madec the JOB1BAK copy of JOB1, you can now use any of

the File Editing routines with confidence: if a mistake is made you

will have an original version of the JOBI1 file to go back to.

File Editing



Press [umiis] then to get

to the Figure 9.2 file edit

menu with the standard

SOFTKEYto continue...

message.

Viewing Points
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Figure 9.2
 

SOFTKEY to continue...
GSTGYAT   

You can use the VIEW feature when you want to see all the points in
the current job file. The points will appear serially from first to last

each time is pressed; you can then note which points you might

want to purge, edit or, as you will see below, print.

Press [view].

If there aren’t any points in

your file, the calculator will

beep and Figure 9.3 will

appear. Just press the ENTER

key, then go to the ADD

feature below.

If you have points in your

current file the routine will

display the first point as in

Figure 9.4. (Yourfirst point

may not be S1.)

Figurc 9.3
 

Mo points in file!

ENTER to continue...   
 

|_A0D EONT JPURGWIEH [PRINT

Figure 9.4

Point S1
Northing ===]18185.248
Easting == e 26850, 8006
Elevation =ssss]25, 3909
Descrip. ewssssssssHlB

  /00 EDNT [PURS VIEK [PRINT
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If you have an HP 82240B printer you can print the displayed point.

Printing Points

To print the currently displayed point, make sure the printer is on and

aligned to the HP 48 infrared port, then just press [prinT]. The point will

be printed and the next point in the current job file will appear. (If you

press with the printer off or without a printer, the HP 48 will try

to send the data, time-out, and the next point will be displayed.)

Press and/or until the Figure 9.2 display re-appears.

Printing All Points

Using the third key assignment you can print all the points in the

current job file. This feature is assigned to the right (») shifted

() key.

Once again,as in the alignment routine key assignments, you use the

right shift key because the E key is on the right side of the keyboard.

You can try printing all the points even if you don’t have a printer.

(This 1s a good way to view all the points with one key press.)

From the Figure 9.2 display press the the right (») shift key. (As usual

the stack will appear.) Then just press [PrinT]. All the points in the

currentfile will be printed and the Figure 9.2 display will appear.

If the points do not print properly refer to the HP manual as you may

have to experiment with the delay time. (The 1.8 second default

usually works well.)

File Editing
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Adding Points

Use the ADD feature to add points to the current job file when you are
in the field or when you are in the office and you only have a few

points to enter.

When you have to store a lot of points you will probably want to use

the PC File Conversion Utility. See the File Conversion chapter.

Note: You should make sure fence corners 1-4 from the Sideshots
routine are in your calculatorifyou are planning on going

through the Areas chapter.

Press [[abp ].

At the Point name to ADD  Figure 9.5

prompt in Figure 9.5, enter S1. y PRG
{ HOME SURY }

Point name to ARDD

 

 

As point S1 is already in the

file, the calculator will beep
and the display in Figure 9.6 4

will appear. ISINN

When you don’t want to overwrite press [No .

  
 

Pressing [ves

]

will display the Figure 9.6
 

current point data, so if you S1 exist Sexs

e
press the ENTER key to accept Elevation =sess]25, 390

the data. Press this Descrip. s=ssssssssH|B

fime. OVERWRITE?
K=NT  
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Note: In this version whenever a File Editing operation is

performed on either the current setup or the current

backsight, the Setup @ and Backsight names will be

replaced by ?’s to remind you to enter new points.

If you edit the current job file using the HP editor, when you

start a routine, ALWAYS press at the OK? prompt

(even if the setup and backsight names are OK), then press

and [BsiTe]. Doing this will recalculate the reference

azimuth using the values from the currentjob file or tell you

that one (or both) of the points does not exist.

When the Point name to ADD prompt appears, enter 7.

 

The display in Figure 9.7 Figure 9.7

appears to confirm that you

really do want to create this Can't find 7...

point. CREATE?

vexf11|NO   
Press ¥es now to create 7. Then enter 1000, 1000, 100 and HUB

respectively when the standard Northing, Easting, Elevation and

Description prompts appear. The point will be added and the display

and menu in Figure 9.2 will appear.

File Editing



Editing Points

Press [eor ]. A Point hame

to EDIT prompt appears. We
know that 7 is in the current

job file so try entering 77. The

calculator will beep and the

Figure 9.8 message will

appear briefly.
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Figure 9.8
 

re not found!

try another name...

  
 

This time at the Point name to EDIT prompt, enter 7.

The display and softkey menu

in Figure 9.9 will appear.

With the edit feature you can

change any or all ofthe fields.

(If you don’t want to make any

changes, just press to

return to the edit main menu.)

Let’s start with the Point

name field. Press [NaME].

At the Point name prompt

try entering S1. Once again the

calculator will beep and the

Figure 9.10 message will

appear briefly.

Figure 9.9
 

Point
Northing
Easting
Elevat ion
Descrip.

7
=s=m]BA. A0A
=sns@B, 806G
ssses]d, B0G
ssnnnnnnnlH|JB

SOFTKEY to EDIT...
NAHE|NORT|EASTELEYJUESCR]SHUE  
 

Figure 9.10
 

Point 51 .
is 1n Jjob file:

use another name...

CERE GR0N   
You will be returned to the edit main menu. Press and enter 7.

The display and softkey menu in Figure 9.9 will re-appear.

File Editing
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Press then type 7 to change the name to 77 and enterit. The

Point ficld should show 77. Pressing [NorT], [EAsT] , [ELEV | and DEscR]

enter 3000, 3000, 300 and CN (concrete nail) respectively.

 

 

When all the fields have been changed, press to store the edited

version of point 7 (now 77) and return to the edit main menu.

Purging Points

Press [purc]. A Point name
to PURGE prompt will
appear. Enter 7 this time.

The calculator beeps and the

Figure 9.11 display will

appear for a few seconds.

This time enter 77.

When a pointis found in the

current job file, the display in

Figure 9.12 appears showing

the point data to make sure

that you really do wantto

purge the point.

Press when you don’t

want to purge the point. Press

[YEs ]now to purge 77.

Figure 9.11
 

¢ not found!

try another name...

   
Figure 9.12
 

Point I'%
Northing ====s338008.0880
Easting === s 3000, BBY
Elevation ====s=300, 000
DE’SCI"IP. ssssssssnsCH

PURGE 777
|vex]111]N0   

Press , and to leave the SURVcalc environment.

File Editing
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Areas
 

Data needed...

e Currentjob file: JOB1 file with fence corners 1-4.
(See the Sideshots chapter.)

 Control points: N/A

Changes...

* You can now automatically calculate an area using either all/ the

points in a given sideshots/layout file or some of the points in

sequence.

» Areas are now identified with the unit chosen from the configuration

menu.

Configuration...

At the program main menu, press and make sure the units field

is FEET. Press to get back to the program main menu.

Press [uTis] then [area]. The Figure 10.1 display appears with the area

option display and menu.
 

Figure 10.1

As Figure 10.1 illustrates, you FIrI.:ESgI:'. T:IHNUHL entry

can now calculate an area 'SéLEFI"tr'BL#S? ?
. . e 7 1 e

directly from an existing file PHAND to TYPE in data
or you can enter the data for

each point manually. Bt to EXIT
FILE]  feawul1]   

Areas
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Area From a File

The quickest way to calculatc an area is to use all or some of the points

that are already in one of yourjob files. The process is automatic; all

you have to do is provide a valid file name.

Keep the following points in mind:

» Make sure the points used for the calculation are in orderin the file.

For example, if points 1,2,3 & 4 define the perimeter ofthe area in

question then that is the order in which they should be entered in the

calculator. Also valid would be 4,3,2 & 1 etc. An ordering of 1,3,2 & 4

will yield an incorrectarea.

» If you wantto use the entire file, use the File Editing routine to purge

any points that aren’t part of the perimeter.

* You can use point numbers or alpha names.

Area Using a Point Sequence

 

Press [Fiie ]. Figure 10.2 Figure 10.2
gives you the option to use a PresSS. « .

sequence of points or all the

points in the file to be chosen. PBLOC for a sequence

PFILE for all Pt's.

This time press [Bioc]. At the

SS-L/O file promptenter kloc]TTFILE
JOBI1.

   
(Whena file is not found the calculator will beep and display a

message. You will be returned to the utilities menu.)

Areas
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As we are using a sequence of points, the next promptis for the

First Pt.#/Name. Enter 1 for the first fence corner.

 

At the Last Pt.#/Name Figure 10.3

prompt enter 4. The result
appears in Figure 10.3. Fé sns34462.209

Acres sssmsmeg, /9]
As mentioned at the beginning

of this chapter, area calcu-

lations are now unit-specific. Press CONT softkey...
IRRAN515

Weset the units to FEET in the configuration routine so the first line

in the Figure 10.3 display shows the fence line area in square feet. (If

you added points 1-4 manually the first line calculation may differ.)

The second line shows the equivalent area in acres.

   

When you work in meters the first line will show the area in M* and the

second line will show the equivalent area in hectares. Press [conT].

When using the BLOC feature, the routine won’t complete the

calculations if the First Pt.#/Name is located after the Last Pt.#/

Name in the file. A message will appear and you will be returned to

the first utilities menu when you press ENTER.

Area Using All Points

When you choose to use all the points in the file (you press at

the Figure 10.2 menu) you will see only the SS-L/O file name prompt.
When you enter a valid file name the area will be calculated and the

Figure 10.3 display will appear.

Areas
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If you try to use a file that has less than 3 points the calculator will

beep and you will see a Not enough points message for a few

moments. Once again you will be returned to the first utilities menu.

Area by Manual Entry

We will use the Figure 10.4 triangle sketch in the manual entry

example.

Figure 10.4 (NTS)
5,5

-5,-5 -5,15

From the utilities menu press then to view the manual

entry menu and display in Figure 10.5.

The data entry softkey is titled Figure 10.5
 

N/E and the prompts are for AREAS: Press...

Northing and Easting, but you i

can use any y/x or x/y pair. :EfiECF gr{-‘-t g?cgn ro_,;nt‘

of all points

Pt to EXIT
IIITAT   

Areas
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Pressing for each coordinate pair enter:

Northing Easting

5 5
-5 -5
-5 15

Press [caic].

Figure 10.6 showsthat the Figure 10.6

triangle area is 100 square feet

or .002 acres. Fe sesnn ], 080

Acres sssnsnnfd, B@2

 

Press CONT softkey...
[IRRNT   

Note: Unlike the inverse traverse routine, you can 't calculate inter-

mediate areas. can only be pressed once for cach area.

The area you calculate can have as many points as your calculator

memory will allow. A temporary area file is created, then purged when

you press and a new area file is begun the next time N/E is

pressed.

Note: You never need to re-input the origin when calculating

areas. The figure will be closed from the last point entered to

the origin when you press [caLc).

 
Press [conT], [ = ], [EnD ] and [QuiT]. 

Areas
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Volumes
 

Data needed...

o Current job file: N/A

* Control points: N/A

Changes...

» Volumes are now identified with the unit chosen from the

configuration menu.

Configuration...

» Start the program if necessary by entering S.P. Press and make

sure the units field is FEET. Press to get back to the program
main menu.

Press then [vor ]. Figure 11.1 contains the volumes display and

menu.
Figure 11.1
 

The Volume routine works VOLUMES: press...

like manual Area calculation.

The softkey hasbeen  [BERI"SFarentro

 
replaced by a softkey. of each section

Press now. LTRvB   
The Figure 11.2 Station prompt below appears whenever you start a

new section.

Volumes
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The (LAST Sta. ) reminder Figure 11.2
usually shows the previous BRG

station, but as we have just { HOME SURY }

started the routine, there isno  |Stat ion
previous station. (LAST Sta. >

Enter -10 for the station. 4
(NNRIN   

Then enter 0 for the Elevation and 0 for the Offset. (When you have a

zero end area section, after entering the station, just enter one

coordinate pair as illustrated, then press [caic].)

Press now.

 

Figure 11.3

This being the first section, gg a. -—18, @?':: E ? . ?g 600

with no end area, all of the Avg., are3 ssssss 'B: A06

fields in Figure 11.3 contain Yolume ssnnsnsfd, BBH
ZE10S. Acc. Vol. sssssssfy, 360

Cu. Yds ssnsnnnld, 380
Press CONT softkeg...

The first line shows that you NNNNNT   
are in the first section, as the

from and to stations are identical. (-10 to -10)

We will enter the section at station zero in Figure 11.4 next.

Figure 11.4 (NTS)
Station 0

3,12

-5,-4 -6,5
 

Volumes



156

Press the softkey, then the softkey. Notice that this time

the (LAST Sta. ) reminder contains -10.0. Enter 0 at the Station
prompt.

Using the sketch in Figure 11.4 above, enter 0 for the first Elevation

and 0 for the first Offset. Then working clockwise or anticlockwise

press the softkey to enter the remaining coordinate pairs. (As in

the Area and Inverse Traverse routines, you don’t have to re-enter
the origin pair.) Press after the last coordinate pair is entered.

e In Figure 11.5, the first line  Figure 11.5

tells you that the volume was  [gt 5, -1@8,66+8, 606
calculated between stations Ei‘ ssmmssm g'f . ggg

yg, areg sssssns -

-10.0and 0. Volume  sssssdl?.580
Acc. VYol. ==s=sssdi?2 5060

 The second line contains the |Cu. Yds snmnnn]’278

area for station 0 (the current Press CDHT sof t ke-g...

station) and in this case it is

shown in square feet.

 

   
» The average area is of course half the sum of the current and previous

arcas. (The area at -10 was 0.)

* In this case, being the second station calculated, the volume and the

accumulated volume are the same.

» We are working in feet so the cubic yards conversion is applicable.

(412.5 + 27): the conversion is done on the accumulated volume.

Press [conT], then and enter 10 at the Station prompt. Then

enter 0 for the first elevation and 0 for the first offset.

Volumes
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Pressing each time, enter the remaining coordinate pairs from

Figure 11.6, then press [caic].

 

 

Figure 11.6 (NTS) Station 10

-1,-9 0,0 1,10

Figure 11.7 shows the arca Figure 11.7

and volume calculated Sta, B.08+168,.008

between stations 0 and 10. Fe snnnnng3, 500gR
Notice that the accumulated ch?mfiol ssnsn] 142' 58006
volume now consists of the Eu. YdCDNT. "s ; ;E42315

ress S0 ey. a

current volume and the ISAN11
previous volume.    
The cubic yards valueis increased proportionally to the increased

accumulated volume.

Note: As a permanent data file is not created, you can calculate as

many sections as you wish.

 
Press [conT], [ = ], [enp | and [quiT].

Volumes
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Coordinate Transformation
 

Data needed...

e Current job file: JOB1 with fence corners 1-4.

« Control points: N/A

Changes...

* N/A (New routine)

Configuration...

* N/A

Enter S.P to start the program.

Press then to get

to the second utilities menu in

Figure 12.1.

Press to sce the main

transformation options menu

in Figure 12.2.

You can do the transformation

using two sets of coordinates

from ecach grid system or use

the rotation angle and scalc

factor and one set of

coordinates from cach system.

Coordinate Transformation

Figure 12.1
 

?ress...
PTRAN to TRANSFORM
PINTS for INTERSECTION
PPDA for PreDetAreas
PCLERR for CLEHRHNCES
Pl for R PT & TRIZL's
Pt to EXIT
[TERM[INT=|POAJCLERR]4]   
Figure 12.2
 

TRANSFORMATION
ress. | ]

PCOORD to use 2 sets
of coordinates

PRDTJ to use Rotation

 
?Scale Factor

0
EEIEIIIIIEH!IIIIIIIIIHII   
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Transformation Setup: Rotation Angle

This time press toview  Figure 12.3

the transformation setup

menu.

 

Press.ae.

PFILE to use an
existing setup

Fromthis menuyou can PMAKE to create a new

  
choose to use an cxisting sctup setup

file or create a ncw sctup. BT to EXIT
IITIN
 

For this example we will

be creating a new sctup

for the Figure 12.4

sketch. Press [MakE].

Figure 12.4 (NTS)

We will be rotating and )

translating the fence line <~

figure about point 4. The

rotated figure is shown

in dashed lines.

 

A Rotation £ prompt

appears. Noticc the reminder ~Figure 12.5
in brackets that a CCW PRG

(counterclockwise) rotation 1 HOME SURV }

angle should be negative. Rotation & (CCH Neg.>

 

 

Type 3 and press the +/- key 4

to changethe sign before you

|

gysmrerer-smm—"———
enterit.    

Coordinate Transformation
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At the Scale factor prompt
in Figure 12.6 enter 1.

The next prompts will be for

the OLD northing and easting

of the systemfrom which you

arc transforming.

Enter:

18332.64 for the northing.

27153.59 for the casting.

When the NEW North 1

prompt appears as in

Figure 12.8 enter:

25000 for the northing.

43000 for the easting.

After the easting has been

entered you will be prompted

to save the setup as in

Figure 12.9 below.

Coordinate Transformation

Figure 12.6
 

PRG
{ HOME SURY }

Scale factor
 

+
FILE]  qetrkEl]]+ |   

Figure 12.7
 

PRG
{ HOME SURY }

OLD NHorth 1
 

4
FILE]  raakel[]+   

Figure 12.8
 

PRG
{ HOME SURY }

NEW North 1
 

4
FILEf _frdnkE]|]4   
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Press [ves

]

this time. Figure 12.9
 

Enter ROT1 for the file name; |§3ue this set up?

the setup will be saved. (If the

file exists you will be warned

and given a chance to over-

write it.)    
Note: A rotation angle/scalefactor setup file is identical to a

coordinate setup file. They only differ in their creation. The

setup file will have a .TRS extension.

When the Figure 12.10 display  Figure 12.10

appears you can press to IFILE or MANUAL entry
transform some or all of the ress. ..
L SR PFILE to usepoints in an existing sideshots/ SSALAYOUT fi le

layoutfile or to enter PMANU to TYPE in data

the coordinates manually.

 

  
 

 

Bt to EXIT
. NTDD

This time press [MANU]. L

Figure 12.11 showsthe Figure 12.11

manual data entry menu. TRANSFORM

Press...

Press to enter the first

coordinates to transform.
PH-E to enter data

ched - Bt to EXIT
This being the first time I3INNN
was pressed, the display in

Figure 12.12 below appears.

  
 

Coordinate Transformation
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Even if you don’t save your

setup data, you can still save

the transformed coordinates to

a file.

The file name you enter will

have a .SLO extension tacked

on to it SO you can use it as a

current job file.

Figure 12.12
 

Save the
TRANSFORMED COORDS

to a file?

   
Press [¥es to view the Figure 12.13 TRANSFORM file name

prompt.

If you try to use an existing

name the calculator will beep

and the Figure 12.13 display

will re-appear.

Enter NEWFENCE for the

filename. You will then be

Figure 12.13
 

PRG
1 HOME SURY I

TRANMSFORM file name
 

4
.111|   

prompted for the northing ofthe first point to be transformed. Enter:

18300.25 for the northing.

26902.88 for the casting.

Figure 12.14 shows both the

original and transformed

coordinates of fence corner 1.

Press now to save the

new coordinates to the

NEWFENCEfile.

Coordinate Transformation

Figure 12.14
 

TRANSFORMED COORD'S.
Pt. 1

OLD North ===18389.250
East w==s=263@2.880

NEW Horth ===24954, 6533
East ===d42?51,.329
11[[T:ONT   
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You will be returned to the Figure 12.11 display ready for the next

transformation. Press and enter:

18409.75 for the northing.

26750.33 for the easting. Figure 12.15
TRHHSFERI"‘IED COORD'S.

Notice in Figure 12.15 that the |gLp NDF%FI ?- =18409. 750

 

Pt. number has been East =ss26750.330

incremented. When you do NEW Morth ==s=25@55.899

manual transformations the East w=as 42593: 257

transformed points are num- 411rONT]
bered starting with 1 and, if

you are saving the pointsto a file, these numbers will appearin the

file’s name field.

   

There will also be a zero in the clevation ficld and a null string ("") in

the description field as placeholders. If you wish you can use the File

Editing routine to change the point names and add elevations and

descriptions.

Let’s transform points 3 and 4. Press and [~ie . Enter:

18425.07 for the northing. Figure 12.16
27143.96 for the casting. TRANSFORMED COORD'S.

Pt. 3
Once again press and OLD Morth ===18425.878

. East ==s27143.960
[~iE . For point 4 enter:

NEW North ===25891,799

 

18332.64 for the northing. _fi*i;‘*zfi  27153.59 for the easting. 

Coordinate Transformation
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Point 4 is really just a check as Figure 12.17

this is the pivot point used in TRANSFORMED COORD 'S

Pt. 4the transformation setup. ]

OLD North ===18332.6408
East ==s27153.590

 

 
 Press [conT], [ = |, [EnD | and

to leave the SURVcalc NEW Horth ===258008.0080
cnvironment. East ===43000.0080

IANNNB5T  
Transformation Setup: Coordinates

For the example of a transformation using the coordinates oftwo

points in each system, we will do the calculations from the new system

to the old. This will let us use the NEWFENCEfile created above in

the rotation angle example to illustrate transformations from a file. (If

you haven’t created a NEWFENCEfileit is probably quickest to go

through the first part of this chapter.)

If necessary start the program by entering S.P. Then press [oTiis],

and [Tran]. This time press then [MAkEe].

Now instead of a rotation angle prompt the first prompt that you see

will be for the OLD North 1. Enter:

25000 for the OLD North 1.

43000 for the OLD East 1.

(The current OLD system was the NEW system in the rotation angle

example.)

18332.64 for the NEW North 1.

27153.59 for the NEW East 1.

Coordinate Transformation
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25091.799 for the OLD North 2.

42985.546 for the OLD East 2.

18425.07 for the NEW North 2.

27143.96 for the NEW East 2.

As usual when you complete data entry you are asked if you wantto

save the setup. This time press and you will once again sce the

FILE or MANUALentry display in Figure 12.10. This time press

[FiLE].

At the Figure 12.18 prompt Figure 12.18
enter NEWFENCE. Thefile |\hoe cey 5 FRG
will be loaded aqd you will be SS—L/0 file

prompted to see if you want to

save the transformed coordi- to TRANSFORM
nates to a file. Press [ves and |4

enter OLDFENCEat this Ts
prompt.

 

 

  
 

Note: For information on how the transformed coordinates are

stored see The Transformed File paragraphs at the end of

this chapter.

From the Figure 12.19 menu  Figure 12.19
you can transform one point at |TRANSFORM
a time, a sequence of points or Press. ..

an entirefile. PONE for one Pt.
PBLOC for a sequence
PFILE for all Pt's.
Pt to EXIT
IECTETS TI

 

  
 

Coordinate Transformation
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Single Point Transformation

Press and enter 2.
Figure 12.20
 

Compare the NEW Pt. 2 TRAMSFORMED COORD'S.
coordinateg in Figure .12.20 to oLD NDI‘F',EI:I ?_ 25055, 899
those used in the rotation East »=ssd2593, 257
angle example. You will

notice a slight difference in NEW Egg% h =-- éggga: ggg

the casting. IIO.   
Differences will appear when using different setup methods.

» When you use the rotation angle method, you supply the rotation

angle and scale factor.

» When you use the coordinate method the routine calculates the

rotation angle and scale factor. Press [conT].

Block Transformation

When you have a block (sequence) of points in a file to transform all
you have to do is enter the first and last points in the sequence. For

example if you only want to transform points 7-11 in a 40 point file

you would just enter 7 for the first point and 11 for the last point.

Note: The routine will transform all/ points between the first and

last points. Using the example above your sequence might

be 7,9,11. (The routine doesn’t require that this sequence

be 7,8,9,10,11; it uses whatever points it finds.)

It will also use alpha names. For example the sequence above
could be 7,A1,88,B1,A2,11.

Coordinate Transformation



Press and enter 3 at the

First Pt.#/Name prompt.
(Ifyou use a non-existent

name the calculator will beep

and let you know.)

At the Last Pt.#/Name
prompt enter 4.

After you enter the last point

name the first point in the

sequence will be transformed

and displayed as in

Figure 12.23.

Press to see the next (in

this case also the last) point in

the sequence as in

Figure 12.24.

After viewing the last point

and pressing you will be

returned to the Figure 12.19

display.
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Figure 12.21
 

PRG
{ HOME SURY }

First Pt.#/Hame
 

+
OMEJELOC]FILE][[+|

Figure 12.22

  
 

 

PRG
i HOME SURY }

Last Pt.#-Name
 

4
IECTETTR

Figure 12.23

TRANSFORMED COORD'S.
Pt. 3

OLD North ===25891
East w==s=gd2985

5NEW Horth ==s=13425,
East w===227143,
INANN15

Figure 12.24

TRAMSFORMED COORD'S.
Pt. 4

OLD Horth ===25080.000
East =s=s43600, 8000

NEW MNorth =s=s=]18332.6460
East ==e27133.590

IINNBBN45l

  
 

 

7
-3

8
9

99
36
70
60
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File Transformation

Press now. (The displays will not be shown.) The first trans-

formation will appear. Press to view the rest of the transformed

points.

As usual after the last point is viewed you will be returned to the

Figure 12.19 display.

The Transformed File

When you transform from an existing file and you decide to save the

transformed coordinatesto a file, the routine makes a copy ofthe

original file and stores it with the name you give; the original file is

never changed.

And, because the transformation is done from a file, the original eleva-

tions and descriptions are also stored in the copied file. (Unlike manual

transformation where zero and """ placeholders are used.)

You should use either ONE or BLOC when you only want to trans-
form some of the points. (¢.g. You may have both lot corner and house

corner points in a file in which you only wantto transform the house

corners.)

When you use FILE all the points are transformed but, as mentioned

above, the originalfile remains unchanged.

Remember that when you want to do layouts with the transformed file

you have to make it the current job file.

Press [+, and [QuiT].

Coordinate Transformation
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Intersections
 

Data needed...

e Currentjob file: JOB1.

« Control points: (New points will be added.)

Changes...

* N/A (New routine)

Configuration...

* N/A

Enter S.P to start the program, Figure 13.1
Press then to get FreSS.as

it n |PTRAN 10 TRANSFORM;g the s:a;olnd utilities menu in BINTS for IMTERSECTION

1gure 1.1 PPDA for PreDetAreas
PCLEAR for CLEFIRFINI;ES

Press to see the setup :# {.grEEI?T & TRIL's
display in Figure 13.2. (Your (TEANINTZPOR[CLERE]4++

display may not match.)

 

   
We will s A and B Figure 13.2

e will use points and in Point 1 51

Figure 13.3 below for points | |pgint 2 Bi
and 2 respectively.

 

Azimuth =96°22'38.6"
Hz. Dist. ====ss386,.499

oK~
N7IABNT   

Intersections
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Figure 13.3 (NTS) D (0/S)
20

 

B (Pt.2)
1080 N

AL 1400 E

1000 N
1000 E

Press to view the inter- Figure 13.4
 

sections setup change menu

in Figure 13.4.

It doesn’t matter how a trian-

gle figure is oriented as long

as the point 1 & 2 inputsare t-oantfl   consistent.

Whenever you are prompted for an azimuth or a distance you should

enter the valuefrom point 1 or 2 foward the unknown point.

Press and enter A at the FIRST point prompt. The calculator

will beep and you will see the usual CREATE? prompt. Press [¥es

and enter:

1000 for the northing.

1000 for the easting.

100 for the elevation.

Press the ENTER key to store a null string for the description.

Intersections
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Press and enter B. Once again the calculator will beep and

display the CREATE? prompt. Press [ves and enter:

1080 for the northing.
1400 for the casting.

100 for the elevation.

Press the ENTER key to store a null string for the description.

Press [view]. If your display

matches Figure 13.5 press

[¥es to get to the intersec-

tion options menu in

Figure 13.6.

Otherwise try re-entering the

point 1 & 2 data using differ-

ent names. (e.g. Al)

Press to do an azimuth/

azimuth intersection.

The first promptis for the

Az.(imuth) away from Pt.

1. Enter 56.18358.

At the Az. away from Pt. 2

prompt enter 320.11399.

Figure 13.7 contains the

coordinates of the azimuth/

azimuth intersection.

 

   
 

Figure 13.5

Point 1 A
Point 2 B

Azimuth =78%41'24.2"
Hz. Dist. sssssd@gy, 922

OK?
KN

Figure 13.6

INTERSECTION
FressS. ..

PAA for AZ-/AZ
PAD for AZ-/DIST.
DD for DIST-DIST
PO-S for PT. to LINE
Bt to EXIT
TTNTA

Figure 13.7

Az-Az INTERSECTION

=sse] 200,000
=nne] 300,000

 

 

Northing
Easting  zavel11JCONT]
 

Intersections
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Notice the menu in the Figure 13.7 display. When you are confident

that the calculated coordinates are correct you can press [save |; if you

think you may have entered the wrong data just press [ConT).

This time press [save]. The

Figure 13.8 display will

appear with point 1 as a

default. You could just press

the ENTER key to use the

default if it is not in the file.

We know point A is in the file
so try entering A now.

The calculator will beep and

you will see the Figure 13.9

display for a few moments.

The routine won’t let you

overwrite a point in this

situation so you have to enter

a new point name when the

Figure 13.8 display re-appears.

Try typing 1 to make the point

name Al. After the name is

entered you will be prompted

for an elevation as in

Figure 13.10.

Just press the ENTER key to

accept the default.

Intersections

Figure 13.8
 

PRG
{ HOME SURY }

Point name
 

14
zavel11JCONT  
 

Figure 13.9
 

Point A .
15 1n Job file:

use another name...

 (zavel11JCONT  
 

Figure 13.10
 

 

 

PRG
{ HOME SURY 3

Elevation

188, BEE+
(zevEl]][JCONT|   



173

(You often won’t need an elevation for the intersected point but the
file needs a placeholder so you can just enter zero if you want.)

At the description prompt you can just press ENTER again. The point

will then be saved to the current job file.

Press to try an azimuth/distance intersection. At the Az. away

from Pt. 1 prompt, enter 56.18358. This time a Distance 2 prompt
appears. In this case you would enter the distance from Pt. 2 (B) to the

intersection point. Enter 156.205.

The azimuth/distance resultis  Figure 13.11
 

  
 

 

displayed in Figure 13.11. Az/Dist INTERSECTION
Solution 1

This type of intersection yields Eg;t I‘#.ng . %gég - gg%
two possible solutions and in Sol u?ion 2 -
this case the two sets of Northing =s==s]200,000
coordinates do not differ by Easting =mu=1239. 999EIDNT
very much.

Press to view the Figure 13.12
Figure 13.12 display.

Save solution 1 or
You can only save one of the solution 27
solutions. This time press

[2]

When the Point name -----fl  
 

prompt appears 2 is shown as

the default to remind you that you chose to save the second solution.

Enter A2 for the point name and press the ENTER key twice to accept

the default elevation and description. Point A2 is saved.

Intersections
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Press to try a distance/distance intersection. The first prompt 1s

for Distance 1. (The distance from Pt. 1 (A) to the intersection

point.) Enter 360.555. At the Distance 2 prompt(the distance from
Pt. 2 (B) to the intersection) enter 156.205.

As Figure 13.13 illustrates, Figure 13.13
 

there are two solutions with HD-HD INTERSECTION
this method also. The proper N SEI_I_.L,It ion 1 1200, 608. . . . or 1Nng EEEm -
distance/distance solutlon.ls Easting  ====1360.0600
generally much more obvious Sol u? ion 2
than the proper solution with |‘E~|OI"% hing w=sss ;ggg . ggg

. . aS lng EEEnN -

the azimuth/distance method. rrryeeeST   
We won’t save this time so just press to get to the intersections

options menu in Figure 13.6.

For the intersection of a point to a line example, press [ors ]. In this

case the first (and only) prompt is for an Az. away from Pt. 1.
Enter 56.18358.

The intersection calculation in Figure 13.14
 

Figure 13.14 shows the 0-S INTERSECTION
coordinates of a point on the Northi 1289. 231
projection of line AC at D in orthing =s=s= .
the Figure 13.3 sketch. Line |C25v1ng  ====1313.846
BD is perpendicular to line

AD.  zave]111JCONT   
We won’t save this time either so press to get to Figure 13.6.

 

Press [« ], [enp and [QuiT].

Intersections
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Predetermined Areas
 

Data needed...

» Currentjob file: JOB1.

« Control points: A and B from Intersections. (These points can be

added at the routine setup.)

Changes...

* N/A (New routine)

Configuration...

* N/A

Enter S.P to start the program. Press [uTiis] then to get to the

second utilities menu.

Press to see the setup Figure 14.1
display in Figure 14.1. If Point 1 A

necessary enter points Aand  |Point 2 B
B. (The data can be found in Azimuth s 78°41'242"

 

  
Figure 14.3.) Hz. Dist. =s=s=sssdfy 922

. 0K?
When you work with ezl||||NO
 predetermined areas, you will

be prompted for azimuths away from points 1 and 2 just as in the

Intersections chapter. (Once again it doesn’t matter how a triangle or

trapezoid figure is oriented as long as the point 1 & 2 inputs arc

consistent.)

Predetermined Areas
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Press to see the prede-

termined area options dis-

play in Figure 14.2.

Triangular Parcel

Let’s do a triangular calcula-

tion first using the sketch in

Figure 14.3. Press [Tri< ].

Figure 14.3 (NTS)

  

APt 1)

1000 N
1000 E

Required area = 28000

Figure 14.2
 

PREDETERMIMED area
?ress...

PIRIL for TRIangle
PTRAP for TRAPezoid
PDATA to see distances

   Pt to EXIT
(TR[TReP] JOATA]|

C (Pt.3)

  B (Pt. 2)

1080 N
1400 E

At the Required area prompt enter 28000.

The next promptis for the

Az. away from Pt. 2. (In
this case Pt. 2 is control point

B.) Enter 320.1140.

Figure 14.4 displays the

calculated coordinates of the

point needed for an area of

28000.

Predetermined Areas

Figure 14.4
 

PREDETERMINED area
Point 3
Northing ====]12060,0880
Easting =uns]308, 000

 zavel11JCONT]   



We won’t save this point so

press then press

to see the triangle sides in

Figure 14.5.

The distances shown in

Figure 14.5 are relative to how

you have set up the figure.
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Figure 14.5

PD ARER data

Dist. 1-2 =swmsdiyy?, 922
Dist. 1-3 wesss36H,.555
Dist. 2-3 =sessi’6.205

 

(TRJTReR] JOATAl+   
Referring to the Figure 14.3 sketch,in this example:

e the 1-2 distance is A-B

« the 1-3 distance 1s A-C

e the 2-3 distance 1s B-C

Trapezoidal Parcel

To save setup time we will use the same baseline points for the trap-

ezoid example in the Figure 14.6 sketch.

Figure 14.6

D (Pt. 4)

A (Pt. 1)
1000 N
1000 E

Required area = 45846.6'

C (Pt. 3)  

   

 

B (Pt. 2)
1080 N
1400 E

The trapezoid in Figure 14.6 is composed of the triangle from

Figure 14.3 and point D. Sides A-B and C-D are parallel.

Predetermined Areas
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Press to start.

At the Required area prompt enter 45846.6.
At the Az. away from Pt. 1 prompt enter 16.4916.

At the Az. away from Pt. 2 prompt enter 320.1140.

Figure 14.7 showsthe calcu-  Figure 14.7
 

lated coordinates of points 3 PREDETERMINED area

(C) and 4 (D) that will givean |Point 3
Northing ====]12@0,00800area of 45846.6. Eastin ssnn]300, 000

Horthi 1149.010. . ll h Dr- 1 ng EEEN -Th.lstlmewew1 save the East ing anunifd5D49

points. Press [save). GRe][ |1[ioNT]
   

The Point name prompt shows 3 as the default to remind you which
point is being saved. Enter PDA3 for the point name and press the

ENTER key twice to accept the default elevation and description.

The Point name prompt will re-appearthis time showing 4 as the
default point reminder. Enter PDA4 for the point name and again press

the ENTER key twice to accept the default elevation and description.

Both points will be saved to the current job file and you will be re-

turned to the Figure 14.2 display.

Press to sce the sides in Figure 14.8. As usual the distances

shown are relative to the way the figure is labelled.

Predetermined Areas



In this example:

» the 1-2 distance is A-B

» the 1-4 distance is A-D

» the 2-3 distance is B-C

« the 3-4 distance is C-D
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Figure 14.8

PD AREAR data

Dist. 1-2 ==ss=sqdf?, 922
Dist. 1-4 ==s=ei55,670
Dist. 2-3 ==s==s]56,2085
Dist. 3-4 =ssss260,000

(TR]JTReR] JOATA]4

 

   
Press twice then and to leave the SURVcalc

environment.

Predetermined Areas
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Clearances
 

Data needed...

* Current job file: N/A.

 Control points: N/A

Changes...

* N/A (New routine)

Configuration...

* Enter S.P to start the program. Press then to toggle

SLOPE distances. Press to get back to the program main
menu.

We will be checking the minimum clearance in the Figure 15.2 sketch

below ofa cross section through an ALRT guideway.

Press [umis] then to get to the second utilities menu.

Press [cLear]. The first prompt  Figure 15.1
 

is for the Elevation of the PRG

setup. If you are not interested |{ HOME SURY }
in the actual ground and U/S Elevation
ofstructure elevations you can

just enter an arbitrary

clevation here.    
In this examplc enter 105.29.

Clearances
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Figure 15.2 (NTS)
   

    
=" ——115.230 (U/S structure)

103.577 (Grd. Elev.)

Then enter:

5.72 for the Height of instrument.

5.87 for the Sig. Ht.

The next prompt in Figure Figure 15.3
15.3 is for the Zenith « to the PRG
prism. (The rodman should try |1 HOME SURV }

to find a point on a plumb line [£€N1th &
with the low point of the

 

  
 

structure.) ‘.

Enter- IDADOe

92.3125 for the zenith «.

35.5 for the slope distance.

Clearances
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Figure 15.4 now prompts you

for the zenith £ to the low

point of the structure.

Enter 83.1252 to see the

calculation display in

Figure 15.5.

Figure 15.5 showsthat the
U/S (underside) clevation is

115.23, the Grd. (ground)

elevation at the prism is

103.577 and the clearance at

this point is 11.653.

Press the ENTER key.

Figure 15.4
 

PRG
{ HOME SURY }

Enter Zen. £ to low
point of structure

 

4
11111    
Figure 15.5
 

Uss Elev. ==ems]i5, 230
Grd. Elev.,=s==s=ss]f33,577

Clearance ssssss]], 5653

ENTER to continue...
IDDRR   

Clearances With Horizontal Distances

When you calculate a clearance with the program configured for

horizontal distances, you will be prompted for a A elevation and hori-

zontal distance instead of a zenith £ and slope distance.

The last prompt will still be for a zenith £ as in Figure 15.4 above.

Power Line Caution

Be extremely careful when working on power line clearances. Remem-

ber that even fibreglass rods are not guaranteed to be non-conductive.

Press then and to leave the program.

Clearances
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Radius Points & Curve Data
 

Data needed...

« Currentjob file: JOB1.

« Control points: A and B from Intersections.

Changes...

« N/A (New routine)

Configuration...

 Enter S.P to start the program. Press then to toggle

FEET. Press to get back to the program main mcnu.

You can use this routine to calculate radius points for circular curves.

All the remaining circular curve data will also be shown including the

arcas of the segment, scctor and fillet.

You can also calculate just the curve data using various clement

combinations. We will look first at the radius point option.

Radius Point Calculation

Press then to get to the second utilities menu.

Radius Points & Curve Data
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Notice that the second last line Figure 16.1

in the Figure 16.1 display

indicates that the R PT (radius

point) routine is found on the

next menu.

Press to get to the third

utilities menu in Figure 16.2

below.

The third utilities menu in

Figure 16.2 also contains the

circular curve data and

triangle routines.

We will be calculating the

radius point and curve data

using the Figure 16.3 sketch.

Figure 16.3 (NTS)

A

Pt. 1 (BC)

Radius Points & Curve Data

 

 

b?RHNto TRANSFORM
BPINTS for INTERSECTION
PPDA for PreDetAreas
PCLERR for CLEHRHNCES
Ml for R PT & TRIL'Ss
Pt to ERIT

 

TEAM|INT=|POR[CLERE]4||

Figure 16.2
 

 

Eress...
PR PT_for RADIUS PT.
and CURVE DATAH

PCIRC for CURVE DATAH
only

PTRIL for TRIANGLES
Pt to EXIT
(RPTlckcTR]]14
 

   
 

B
Pt. 2 (EC)

Radius Pt.

 

 



Press [rRp7]. We will use

points A and B from the

Intersections chapter as the

BC and EC respectively. If

they are not in your calculator

press and add them

now.
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Figurc 16.4

Point 1 A
Point 2 B

Azimut b n783°%41'24.2"
Hz. Dist. =ssssd@?7,922

0K?
=NT 
 

When your display matches Figure 16.4 press [Yes ].

Notice in Figure 16.5 that a

curve left radius should be

negative.

Our example is a curve right

so just cnter 788.044.

Figure 16.5
 

PRG
{ HOME SURY }

Radius <LEFT neg.?
 

4
[INBB.  
 

The example has the standard BC-EC naming to show the data entry

order.Ifyou are calculating a radius point that is part ofa spiral

segmentjust substitute the SC-CS data at these prompts.

Figure 16.6 shows the first

page of the calculation. You

should always compare any of

this data to the corresponding

plan data as checks.

As perthe last line in Figure

16.6, press the ENTER key to

see the remaining circular

curve data.

 

Figure 16.6

RADIUS POINT
Northing =s=ssss293590
Easting wsnm]349, 282
Delta ==e30"08'00"
Arc lengthesssesd]2, 619
Lon? chordessssdfyy?, 922
ENTER to continue...
IDDDN  
 

Radius Points & Curve Data
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The sector, scgment and fillet

arcas (as indicated in Figure
16.8 below) are shown with an

F* tag as we configured for
FEET. When you have

configured for METERS the

tag will be M.

Note:

on the plan.

You will get the best results when

you usc as many decimals as appear

Figurc 16.7
 

Tangent
External

1 Ord.

Segment Fessas?327577
Fillet F2sses=33]19,111
ENTER to continue...   

Figure 16.8

Press the ENTER key to view the Figure 16.9

display below.

As in the Intersections and
Predetermined Areas rou-
tincs you have the option to

save the radius point to the

current job file.

Press [save]. At the Point

name prompt enter RPT1.

Figure 16.9
 

Save Radius Point?

 zave]11[[CONT   
Press the ENTER key twice to accept the default elevation and descrip-

tion. The radius point will be saved and you will be returned to the
third utilities menu in Figure 16.2.

Radius Points & Curve Data
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Circular Curve Data Calculation

When you don’t need the radius point coordinates, you can calculate

the circular curve data using various combinations of elements.

At the Figure 16.2 menu press [Circ .

The first promptin curve data  Figure 16.10

calculation is for the radius. PRG
OME SURV }

 

 

{1 H

. Radius
Enter 78.8.0‘.14 at the Radius (ENTER if unknown?

prompt in Figure 16.10.

(When the radius isn’t known 4

  
 

 

 

Just press the ENTER key.) FPTokThia]|t

You are next prompted for Figure 16.11

Delta. If delta is known the PRG
calculations will be done after |{ HOME SURV }

you enterit. Delta
CENTER if unknown?

For this example let’s say we

don’t know delta. Just press 4

the ENTER key. IRKRNIN  
 

Note: You have to enter at least one of the above. If you just press

the ENTER key for both prompts the calculator will beep and a

message display will appear. After pressing ENTER you will be

returned to the Radius prompt.

Radius Points & Curve Data
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To complcte the calculations

you choose one ofthe cle-

ments in Figure 16.12.

We will only do onc example
calculation. You can practice

with the other clements that

appcar in the calculation

displays below.

Press [arc |. At the Arc

length prompt enter 412.619.

The first calculation display

appears in Figure 16.14.

As per the last line in the

Figure 16.14 display, press the

ENTER key to see the second

calculation display below.

Radius Points & Curve Data

Figure 16.12
 

Eress...
PARC for arc length
PTANG for tangen
PCHORD for long chord
PMID for mid ordinate
PEXT for external
Pt to ERIT
ARJTANGJCHORD]HI0]EXT|+   
Figure 16.13
 

PRG
{ HOME SURV }

Arc length
 

4
ARJTANGJCHORD]M0]ERT|+   
Figure 16.14
 

CURVE DATAH

Radius wnans?82, 84
Delta 307006 '86"
Arc lengthessssd4]2, 619
Lon? chordessssd@y, 922
ENTER to continue...

.B

'8

   



This time when you press the

enter key you will be returned

to the Figure 16.2 display.
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Figure 16.15
 

 
Segment Feessse?327, 584
Fillet F2e=ss=3819.114
ENTER to continue...  
 

Note: Using different elements will often result in slight differcnces

in the calculated values. (For example comparc the Figure

16.15 areas to the Figure 16.7 areas.)

Press twice then and to leave the SURVcalc

environment.

Radius Points & Curve Data
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Triangle Solutions
 

Data needed...

e Current job file: N/A.

e Control points: N/A.

Changes...

* N/A (New routinc)

Configuration...

» Start the program by entering S.P. Press then to toggle

FEET. Press to rcturn to the program main menu.

Press then to get to the second utilities menu.

Notice that the second last linc in the Figure 17.1 display indicates that

the TRI£ routine is found on the next menu.

Press to get to the third  Figure 17.1
utilities menu in Figure 17.2

bclow.

Triangle Solutions

 

 

$ress...
PTRAN to TRANSFORM
PINTS for INTERSECTION
PPDA for PreDetAreas
PCLEAR for CLERRANCES
Pl for R PT & TRIZL's
Pt to ERIT
[TRANINTZ|POA[CLERR]4[+|
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The third utilities menu in Figure 17.2
Figure 17.2 also contains the Ceos

radius point/circular curve 'E PT for RADIUS PT.
data routines. and CURYE DARTAH

PCIRC for CURVE DATAH

We will be using the standard p?E %3 for TRIANGLES

to EXIT

 

   

 

triangle in the following bt

sketch. GTTN

Figure 17.3 (NTS)

B

C a

A - C

 Angles are shown with upper case letters.

« Sides are shown with lower case letters and are located opposite the

corresponding angles.

All the calculation methods will prompt you relative to the standard

triangle and in the order shown on the softkey. For example,ifyou arc

using the ASA (angle-side-angle) method you are first prompted for

£ A then Side ¢ then £ B. (You could substitute any two angles and

their included sidc.)

Press now to view the triangle main menu and display in

Figure 17.4 below.

Triangle Solutions
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The Figurc 17.4 menu allows

you to usc known area or

sides and angles mecthods.

Let’s look at the arca methods

first. Prcss to view the

area options display in

Figure 17.5.

Using Known Areas

The first method uses an arca,

sidc and angle.

The second method uses the

arca and two sides.

Figure 17.4
 

FeSSa s
PAREA to use a known
area .

PSIDEL to use sides
and angles

Pt to EXIT
TNI1TI.  
 

Figure 17.5
 

eSS, a s
PARSA to use ARea

1 Side & Adjacent <

  
 

 

 

 

 

PARSS to use ARea
: : and 2 Sides

The sides and angles uscd in

the examples arc shown in the |PT _to EXIT
following table. DEEE

Angle/Side

Ala 53°54'36" 313.31

B/b 78°44'17" 380.25

Clc 47°21'07" 285.176   
 

Triangle Solutions
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Area-Side-Angle Solution

Press . Enter:

43814.03 at the Area prompt.

380.25 at the Side b prompt.

 

53.5436 at the £ A prompt.
Figure 17.6

The results appear in the gige g ssmms gég gég
. . ide EsmEs .

Figure 17.6 display. 2ide c -umns285{76

£ A wsn(3°54'36"
Press [conT] to return to the & E -"zg"flM'l;"

. . & aEm a 1 n

Figure 17.5 display. AREA  F2===43874.0630
IIIRNTR   

Area-Side+Side Solution

Press to try the second known-area method.

Enter:

43814.03 at thc Area prompt.

313.31 at thc Side a prompt.
380.25 at the Side b prompt. (This display is not shown.)

Your display should match Figure 17.6.

Note:  This last method will yield incorrect values if the known sides

include an obtuse angle.

Press and to get back to the Figure 17.4 display.

Triangle Solutions
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Using Sides and Angles

Press to view the

Figure 17.7 sides and angles

options display.

We will only use the SSA
(side-side-angle) method as an

example. This is the only

method that yields two solu-

tions.

Figure 17.7
 

PSSA for SID
Pt to EXIT IEEEEIEHTRRIR 

You can try the other methods on your own using the values from the

table.

Press [ssa]. Enter:

313.31 at the Side a prompt.
380.25 at the Side b prompt.
53.5436 at the £ A prompt.

Figure 17.8 will appear with the first solution.

Press to sce the second

solution in Figure 17.9 below.

In this example the two solu-

tions are quite far apart so it is

fairly easy to see which solu-

tion applies to the example

triangle.

Triangle Solutions

 

 

Figure 17.8

Side a wennn3z3]13,.310
Side b =smms38A, 250
Side c menmn285,175
£ A =su(3°54'36"
£ B =s=/8744'138"
£ C mungd7%2]'B6"
ARER Fesnng43813,937
INNT   
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You have to be careful to Figure 17.9

cf:heck for. the correct solution Side a seses313.310

or the triangle you are work- Side b snnns330,. 250

ing with. Side c ssnsni5?, 801

B S181"15 35
In this case Figure 17.8 has the i C nnu24949'42"
correct solution for our exam- AREA F2esu25812.569
ple triangle. ]||JCONT]
 

Sometimes the correct solution will be obvious because the incorrect

solution will have negative values.

All the areas are shown with an F? tag as we configured for FEET.

When you have configured for METERS the tag will be M.

Slight differences will appear (c.g. the area in Figure 17.8 versus the

area in Figure 17.6) using different methods.

Sometimes when you enter invalid data the calculator will beep and

you will see a display similar to Figure 17.10 with an HP error mes-

sage and some complex numbers.

You can just clear the display

and press a softkey to re-enter Figure 17.10

the data.
>HMS Ertor:

Bad Argument Type

 

Press to rcturn to the 3

sides and anglcs menu. Press 2: (H.08680,5249.6/8)

thrce times then ]1s (A, é@fl, 4_919)
and to lcave the EEEERETHEEEBT
SURVcalc environment.
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File Conversion
 

This chapter describes the IBM version ofthe filec converter. A Mac

system 7.x version is available to registered users. Please contact us for

morc information.

The file conversion utility PC2SC2.EXE on disk will convert ASCII

files output by your computer survey software to SURVcalc sideshots/

layout format. It will also convert from SURVcalc format to a comma

or space delimited file for use by your PC survey software.

Pcople who have upgraded from SURVcalc version 1.0 please note the

following changes to this utility:

 The original utility was called PC2SC.EXE;the utility supplied with

this version has a 2 tacked on the end of the name. (PC2SC2.EXE)

» As the separate control point file (M.CTL) is no longer used the

option to create a file with a .CTL extension has been removed.

* You can now convert both comma and space delimited PC files to

SURVcalc format or convert from SURVcalc format to either comma

or space delimited files to be read by your PC survey software.

Two sample files have been provided on disk that you can use in the

following examples. SC1.SLO is an example of a sideshots/layout file

in SURVcalc format. PC1 1s an cxample of a file output from a PC

survey software program in space delimited format.

The utility will scarch along any path for a file but to keep data entry to

a minimum you should kcep file PC2SC2.EXE in the directory where

your PC outputfiles arc kept.

File Conversion



197

Start the utility by typing PC2SC2 and press the Enter key. The screen

in Figure 18.1 will appear.

Figure 18.1

CARTESIAN SYSTEMS LIMITED
file conversion utility v. 1.02

(c) Copyright 1993, 1994

 

Convert from...

A) PC to SURVcalc
(Pt# N E EL or Pt#,N,E,El1 to Name N E EL Description)

or..

B) SURVcalc to PC
(Name N E EL Description to Pt# N E EL or Pt#,N,E,EL)

Q) Quit

Type choice (A,B or Q) _  
Whenever you see a menu as above, you make your choice by pressing

the appropriate letter: in this casc A, B or Q. Letters can be entered in

UPPER or lower case and you don’t have to press the Enter key.

Notice that the utility expects your PC files to be in Pt# N E EL (space

delimited) or Pt#,N,E,EL (comma delimited) format. (When going

from SURVcalc to the PC you will be given the option of outputting in

cither format.)

File Conversion



198

Converting From the PC to SURVcalc

At the Figurc 18.1 display press the A key.

 
Figure 18.2

Enter PC file name and optional path to convert to SURVcalc or
type = and hit Enter for MAIN MENU. _

The first promptis for the PC file name to convert. Notice that you

have the option to go back to the MAIN MENU by entering an equals

(=) sign. You will see this option at all file name prompts.

Before doing the actual conversion let’s make some entries to see how
the program handles errors.

Try entering pc9 at this prompt. The computer will beep and you will

sce the Figure 18.3 message.

Figure 18.3

fiile PC9 not found! Any key to try again... \

After you press any key you will be returned to the Figure 18.2 display.

 

This time try entcring the following non-existentfile path: c:\ddd\pc9.

Figurc 18.4

Fath C:\DDD\PC9Y9 not valid! Any key to try again... w

The calculator will beep again and you will see the Figure 18.4 mes-

sage display. Press any key to get back to the Figure 18.2 display.
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This time enter pcl. Now, provided you have file pel in your current

directory, the program accepts the existing file name and the prompt in

Figurc 18.5 below will appear.

Figure 18.5
 

Enter a name for the SURVcalc output file with optional path or

type = and hit Enter for MAIN MENU. _

(The HP 48 does not allow the FIRST character to be a number.)

Notice the reminderin the last linc that HP 48 file names must not

begin with a number. The program checks to see if you have used a

number as the first character. If it finds a number an A will be pre-

pended to the file name and if necessary (to meet the DOS 8 character

file name maximum) it will drop the last character.

Try entering sc1. The computer will beep again and the Figure 18.6

prompt will appear.

Figure 18.6
 

File SC1.SLO exists!

Do you want to OVERWRITE it? (Type Y or N)

Notice that the program automatically adds the .SLO extension to the

file name. In a situation like this you could overwrite the existing file if

you were certain that you no longer needed it. This time press n and

enter sc2.

Figure 18.7

(;;nversion complete: any key for menu _ fi\j

The message in Figure 18.7 will appear when the conversion is fin-

ished. You can then press any key to return to the main menu.
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Converting From SURVcalc to the PC

Converting files in the other direction is basically the same. You

provide the utility with a valid SURVcalc file and you can convert it to

either a space or a comma delimited file for your PC survey software.

At the Figure 18.1 display type B. The SURVcalc file name prompt

will appear.

Figurc 18.8

Enter SURVcalc file name and optional path to convert to PC or
type = and hit Enter for MAIN MENU. _

(File extension NOT required.)

 

Notice the reminderin the last line in Figure 18.8 that the file

cxtension is not required.

Enter sc1. The Figure 18.9 option display appears.

Figurec 18.9

- p
Convert to a...

 

A) Space Delimited

or

B) Comma Delimited

PC file

Type choice (A or B) _  
Most PC survey software programs will import files in either format.

In this casc type B to output a comma delimited file.
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Figure 18.10

Enter a name for the PC output file with optional path or
type = and hit Enter for MAIN MENU. _

 

Enter pc2 to create a new file. The file will be created and the

Figure 18.7 display will appear. Press any key to return to the main

menu. Press Q to return to the DOS prompt.

Note: There may be times when you convert a SURVcalc file

that contains one or more alpha names. (eg Al, A2)

When the conversion utility finds an alpha name it will be

converted to a number beginning with 8000 plus the current

point count.

For example if the point namesin a file arc 1,2,A1,7,8... the

third point (A1) will be renamed 8003. (8000+3) You can then

edit the file from within your PC survey software to give these

points other numeric names.

Viewing and Editing ASCII Files

If you don’t have a text editor you can quickly view PC or SURVcalc

files in ASCII format by using the DOS type command.

To do any editing you have to load the file into a text editor. Most

word processors allow you to import ASCII files but you have to make

sure to save the file in ASCII format also.
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Appendixes
 

A: File Formats

All datafiles created by the routines are saved as HP lists. String fields

are enclosed in quotes. Rememberto type the extension when you

want to EDIT/VISIT a data file.

The only limit on data file size (or the number offilcs that can be

created) is your calculator’s memory configuration.

Horizontal Alignment Files (NAME.ALN)

Each horizontal alignment record contains four fields.

Figure A1l

Element Station  Northing Easting

{ "P.O.T." 500 20356.876 35021.568

"TS" 554  20353.609 35075.467

"SC" 606  20348.957 35127.325

"RPT" ™ 20052.207 35083.281...}

Notice that a null string replaces the station field in "R PT".

Horizontal alignment files can be edited from within the routine but if

cither the first or last stations (chainages) are changed the file must be

re-loaded. (Sce the Alignment Change routine.)
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Vertical Alignment Files (NAME.ALG)

Each vertical alignment record contains three fields.

Figure A2

Element Station Elevation

{ "BVC" 500 156.876

"PVI" 654 153.609

"EVC" 849 148.957

"P.O.G." 955 152.207...}

As with horizontal alignmentfiles, you can edit a vertical alignment

from within the routine. After editing do a calculation in a new

segment. You can then return to continue calculations in the problem
segment.

Sideshots/Layout Files (NAME.SLO)

Sideshots and layoutfiles have the same format and so use the same

extension. (Transformed coordinates are also saved to a file with a

.SLO extension.)

Each record contains five fields.

Figure A3

Name North East Elev. Desc.

{ "S1" 19980 35080 105 "HUB"

"B1" 19970 34950 115 "IP"...}
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Before editing points, use the SURVcalc FCOPY feature to make a

copy ofthe file. You could also use Kermit to send a copy of the file to

your computer as a backup.

Transformation Setup Files (NAME.TRS)

As mentioned in the Coordinate Transformation chapter even
though the creation ofa transformation setup by coordinates, differs
from its creation by rotation angle, the setup file created in both

methods is identical.

Thefile contains 6 items as illustrated in Figure A4.

Figure A4

OLDN. OLDE. NEWN. NEWE. Rot.£ Scale factor

{18332.64 27153.59 25000 43000 -3 1}

Unadjusted Traverse Files (NAME.TRU)

Thefirst ten items are the setup and backsight station data. Then, for

each point tied in, you will see the shot data in the order...

horizontal angle, difference in elevation and horizontal distance.

(There will also be two null string (") fields as placeholders.)
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Note: Rcgardless of whether you run a traverse using horizontal or

slope distances, the shot data is always stored as an elevation

difference and a horizontal distance.

After the shot data the resulting coordinates will be seen in the usual

five field record. (Name, Northing, Easting, Elevation & Description.)

This sequence will be repeated for all points tied in.

An open traverse also contains the total distance traversed. This value

is used when an open traverse is continued. (When the open file is

continued and the traverse is closed, the file loses its ‘open’ status.)

Adjusted Traverse Files (NAME.TRA)

Adjusted traverse files have the same basic format as unadjusted files.
You can use this file to add points to your current job file if the points

were not added during the traverse.

The differences in elevation and horizontal distances are overwritten

with null strings ("") because the routine does not change the

unadjusted values during the adjustment.

The traverse routine does not purge either type offile so you should

make sure to purge old files when you do your HP 48 housecleaning.
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B: Alignment Design Tips

As mentioned in the horizontal alignment chapter, as long as an align-

ment1s created logically, there are an unlimited number of possible

designs. Following are some examples of alignments that require a

little extra caution during creation and use.

Continuous Circular Curve

Figure B1 illustrates the underground ramp alignment mentioned in the

alignment chapter. We will make one revolution.

Fig. BI (NTS)

P.C.C. 3+14.160

'|* RPT's
. |/ shifted
i A [(exaggerated)
)

‘P

  
B.C. 0+00.000 ‘l‘
E.C. 6+28.319
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As delta MUSTbe less than 180° create the alignment as two semi-

circular segments shifting the R PT slightly, relative to the curve

direction, and perpendicular to the BC-PCC diameter.

Referring to Figure B1, to create a clockwise alignment with a 100

foot radius, you would start with a BC at 0+00 followed by the R PT

shifted, say .002, to alignment right. (For an anticlockwise alignment

you would shift the R PT to alignmentleft.)

Then you would enter a PCC at 3+14.159 to complete the first

semicircle. Next you would re-enter the R PT again shifted .002 to

alignment right. To complete the circle, you would enter an EC at

6+28.319 coincident with the origin BC. (If you start a stakeout

without shifting the R PT’s the calculator will beep and you will see

the Figure B2 display.)

If the display in Figure B2 Figure B2

appears, press the ENTER key a is > 188°1 Edit the

to get to the alignment main |[file to shift R PT's
menu. Use the HP EDIT/ relative to_curve
VISIT operation to shift the R gfiggfi; } on. Then re-do

PT’s. Using the COORDinate )
EMTER to continue...routine calculate and check an

) IDOO
R PT in another segment, then

return to the problem segment and try another calculation. DO NOT

do any stakeouts until all segments are checked.

 

  
 

Use the COORDinate routine with the radius as the hinge point to

check stations in both semicircles.
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If you want to avoid these kinds of problems with circular alignments

you can also divide the alignment into three segments. This way you

don’t have to shift the radius point; you just have to calculate three

stations (and their coordinates) along the circumference and enter one

more radius point coordinate pair.

Tangent/Tangent Intersections

Tangent segments can be strung together as in Figure B3.

Figure B3 P.O.T. B 1+00

 

   
P.O.T. C 1+80

P.O.T. A 0+00

Notice that there are always two sets of hinge points at each inter-

section. Hinge points at B can either be perpendicular to line A-B or

perpendicular to line B-C. To make sure you use the correct line, either

reduce or increase the stationing slightly. For example, if you wanted

to stake the hinge point at B relative to line A-B, enter 99.999 at the

station prompt.

Note: To offset either end of a tangent alignment you can’t use the

direct method. Instead you can use the indirect method to do a

reverse layout. Just enter the lowest or highest station, take a

test shot and the routine will tell you how far to move ahead/

back to get to the lowest/highest station. The rodman can then

move toward or away from the station to get to the desired

offset.
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Tangent/Circular Curve Alignments

Tangent/circular curve alignment creation can be confusing.

Referring to the sketch in Figure B4:

Figure B4(NTS)
Qlo \ X9

Ec 8+09 *0p  $C
P.O.T. 12+00

BC 6+00

RPT

P.O.T. 3+90
RPT

If you begin the alignment with a P.O.T. at 3+90, the first circular

curve would start with a BC at 6+00. After entering the R PT you

would finish the circular curve with an EC at 8+00.

How to handle the tangent segment (8+00 to 10+00 in the Figure B4

sketch) is where the confusion usually arises.

The routine knows that an EC can be the end of a circular curve

segment, as well as the beginning of a tangent. And, as in Figure B4

at 10+00, a BC is used to both end this tangent and begin the next

circular curve. (You don’t need a P.O.T. between the EC/BC.)

Note: To the routine, each segmentis a separate alignment.

Therefore, every segment must be checked immediately

after alignment creation, and before any stakeout.
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C: Purging Variables and Files

SURVcalc crcatcs many temporary global variables and data files. If,

as mentioned in the Menu Exploration & Initial Setup chapter, you
the program from the program main menu most of these

tcmporary objects will be purged.

If you press the vaR key after quitting you can then press the NXT key

repeatcdly to sce the remaining global variables and your permancnt

datafilcs.

All the remaining SURVcalc global variables (those having a .V

cxtension) should not be purged. These variables contain values that

SURVcalc uses at startup. (You can sce the data in a variable by

simply pressing its softkey.)

To conserve memory, you should regularly purge files that you don’t

nced. If there 1s any doubt use Kermit to send copies ofthe files to

your computer.

D: Detaching and Purging the Library

To remove the SURVcalc library make sure you are in the directory to

which it was attached. Entcr 932 on the stack. Press the left («) shift

key, either the VAR or a2 key, the NxT key (SX only) then :

Type :n:932 (where n is the port number into which SURVcalc was

stored) and press the ENTER key. Press the left («) shift key then either

the DEL or ceEeX key to purge the library. As usual the display will jump

around a bit but it’s harmless.
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E: Suggested Reading

* For the formulas needed to calculate exact x/y values in transition

spirals, z values in asymmetrical vertical curves and other values not

usually described in most introductory surveying texts, see:

Hickerson, Thomas F. Route Location And Design. New York:

McGraw-Hill, 1964.

Meyer, Carl F. and David W. Gibson. Route Surveying and Design.

New York: Harper & Row, 1980.

e Detailed information about Kermit is available in:

da Cruz, Frank. KERMIT, A File Transfer Protocol. Bedford MA:

Digital Press, 1987.

Gianone, Christine M. Using MS-DOS Kermit. Digital Press, 1990

« If you are intercsted in HP 48 programming;:

Donnelly, James. The HP 48 Handbook. Corvallis OR:

Armstrong Publishing Company, 1993

Coffin, Chris. An Easy Course in Programming the HP 48G/GX.

Corvallis OR: Grapevine Publications, Inc.
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Symbols

"(singlc quote) 19

o (alpha) 21

A (angle) 35

<= (backspace) 33

A (dclta)

azimuth 64, 80

clevation 44, 84

N, E&EL 81

« (left shift) 14

B (right cursor) 21
e (right shift) 21

+/- (change sign) 43

w21

?7 60

A

Accumulated volume 156

Adding points 145

Ahcad 85

Alignment

horizontal

ahcad 85

back 85

carrying vertical with 98

changing withinroutine 117

choosing wrong clement 92

choosing wrong scgment 92

design, tips 206

design, usc caution 206

dircct layout 113

clcments 86

indircct layout 102

Index

layout done remotely 84

nght side of 85

routine 84

scarchtime 106

segments 86

sct up directly on 84

stand-alonc 86

stationing 85

terminology 85

vertical

creation 94

clements 93

first element of 93

last element of 93

not carnied 99

overriding default elevation 110

segments 93

Alignmentfile

editing within routine 100

Alignment stationing

imperial/metric 83

maximum/minimumcheck 100

Alignments 83

Alpha 35

Alpha names 201

Alphanumeric 14, 52

Angle

backsight 35

closurc 63

exterior 82

interior 82

obtusc 193



rotation 159

Angular closurc 64

Angular difference
distribution 65

Apple File Exchange 16

Area

current unit 69

intermediate 71

predetermined 175

using a file 150

using a point scquence 150

using manual entry 152

Area routine

can't calc. intermediatc areas 153

ASCII 15, 201

Asymmetric 93, 130

Azimuth

actual 36

arbitrary 36

backsight 33

inversed 36, 80

reference 36

B

Back 85
Backsight point 35

Bascline 177

BC 86

Bearing 36

Binary 15

BVC 93, 131

C

Cable

serial interface 13

Calculation

coordinates 99

CCW 159
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Centerline 99

Chainage 85

Changes

setup, order of 33

Changing
alignments 117

clevation 104

hinge point 103
signal height 119

slope 108

Xfall 105

Characters

alphamumeric 14

must use uppercase 24

Check

low memory 26

Checks

2 point rescction 79

alignment creation 97

elcment 99

maximum/minimum 97

station/hinge point find 124

Circular curves

calculated data 185, 187

compound 86

continuous 206

reverse 86, 91

Clear flag 38

Clearance

power linc caution 182

Closure 62

Closure angle 63

Command line

clearing 36

cditing 33

Compass rulc 65

Computer

Kermit preparation 15

Configuration

Index
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calculator memory 202

SURVcalc 20, 27

Constant, curvature/refraction 27

Contour 53

Control points

entering 32

Converting files

PC to SURVcalc 198

SURVcalc to PC 200

Coordinate transformation. See Trans-

formation

Coordinatcs

resected 80

Copy 16

Copying

the current job file 142

Creating
vertical alignments 94

Crest 93

Crossfall 98, 133

CS 86

Cubic yards 156

Current segment 122

Curvature 28

Cuv/Fill 105

D

Data

alpha 35

circular curve 185

traverse

adjusted point 65

distance closure 65

preliminary 59

Dclta

must be < 180° 86

Description 34

Diameter 207

Index

Directory

creating 20

HOME 20

Directory structure

HP 24

MS-DOS 24

Disk drive 15

Display

Alignment

change 103
start (READY) 97

Area

manual entry 152

options 149

Clearance calculation 182

Configuration 26

Coordinate calculation 99

CREATE? 34

Data input 33

Delta > 180 207

Direct layout 113

Dist./Elev. check 80

File Editing 147

File is empty! 139

Find calculation 123

Find station & hinge point 123

First calculations 28

Horizontal alignment creation 89

Indirect layout 124

Intersection

calculation 173

options 169

Inverse traverse

calculation 69

sctup change 68

Layout

data 49

No HIGH/LOW point 136

OVERWRITE? 78



Point overwrite 145

Predetermined Area

calculation 178

data 177

main 176

options 176

setup 175

Printing 40
Program configuration 27

Program title 25
Radius Point

calculation 185

Radius Pt./Triangle

options 184

READY 118

Second calculations 29

Setup 32

Sideshots

calculation 43

offset 43

Station not in alignment 100
Traverse

calculation 59

option 59

setup 60

Triangle

calculation 193

options 192

sides and angles options 194

Two Point Resection

calculation 78

setup 76

waming 82

Vertical align. file exists! 97

Vertical alignment creation 94

Vertical curves

calculation 132

HIGH/LOW 133

options 130
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Volumes 154

calculation 155

Distance

accumulated 69

Distance tiec 62

Distances

horizontal 44

slope 58, 78

E

EC 86

Editing

sideshots/layout file 141

Editor

text 201

Elevation

arbitrary 180

centerline 98, 104

hinge point 99
calculated 99

invert 118

overriding calculated 110

vertical alignment 104

Elevation factor 27

End area 155

Errors

dataentry 38

EVC 93, 131

Extensions

file 25

global variable 25

program adds 25
when to type 202

F

Feature

file copy 32

NEXT 50

Index
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Field

ASCIl/binary 15

Azim. Pt. 76

Azimuth 76

Backsight 68

baud 15

Curv./Refr. 27

dAZIM 64

dElev. 68

Dist. Pt. 76

distances 27

Field Az. 64

Foresight 68

grid factor 27

Inv. Az. 64

IR/wire 15

Set BS 35

Station 202

string 202

To/Away 120

Units 27

Field Az. 80

Fields

configuration 27

File

comma delimited 196

conversion 196

creation

horizontal alignment 86

vertical alignment 135

current job 30

copying 142

editing 141

data 25

downloaded from PC 50

extensions 25

format

horizontal alignment 202

sideshots/layout 203

Index

transformation setup 204

traverse 204

vertical alignment 203

M.CTL 196

naming 31

path 196

size

limited only by memory 202

space delimited 196

transformation setup 159

File editing 141

Fill 105

Fillet 183

Finding

station/hinge point

applies to current segment 123

by calculation 123

by coordinates 126

of the current setup 128

Flag

status

preserving 21

Flags

recalling and storing 22

system 21

user 21

Forced centering 59

Foresight 68

G

Grade

gl & g2 132

straight 135

Gnd factor 27

Grid system 158

H

Height of Instrument 35



Highway notation 98
Hinge point

default 101
movement 102

1

/0 14

Imperial 98

Intersection

azimuth/azimuth 171

azimuth/distance 173

distance/distance 174

O/S,pointto aline 174

tangent/tangent 208

two solutions in 173, 174

Interval 134

Inverse traverse 67

J

Job file points

adding 145

editing 147
printing 144

purging 148

viewing 143

K

Kermit 15

baud rate 17

commands

? (help) 17

abbreviating 18

SEND 18

SET 17

STATUS 17

initialization file 22

setup parameters 17

timesout 19
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using 17

Key

' (single quote) 21

+/- 103
21, 39

ALPHA 21, 24
backspace 33

changes

SX/GX 14
conventions 13
cursor

nght 21
DEL 19
EEX 19, 210
ENTER 33
/0 14
MTH 40
NXT 21, 39
ON 34, 40
PRG 15
shift

left 14, 19
right 21, 39

STO 20
VAR 19

Key assignment

change/create alignment 117

print all points 144

station/hinge point find 122

L

Layouts 48

adding points in 52

alignment, direct 113

alignment, indirect 102

using NEXT feature in 50

Left 85
Library

Index
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attaching 20

detaching 210

number 20

placing on stack 19

purging 210

sending 18

storing 20

List 202

Lowmemory 26

Low point 181

M

Mac 16

Kermit 18

SURVcalc file converter 196

Memory 13, 34

Menu

2 point resection

check 79

areas

manual entry 152

configuration 26

file editing 29, 147

find station & hinge point 123

first calculations 28

first utilities 29

horizontal alignment

change 103

circular curve 91

main 89

main, creation 89

spiral curve 90

intersections 171

intersections options 171

intersections setup change 170

Inverse traverse

dataentry 68

layouts 49

Index

predetermined area

options 176

program configuration 27

program main 13

resection setup change 77

second calculations 28

second utilities 158

sctup change 33

sideshots 41

third utilities 184

transformation

main 158

manual data entry 161

setup 159

traverse

file exists 61

setup change 57

triangle main 191

utilities 28

vertical alignment 94

vertical curve 131

YES/NO 32

Merge

memory 13

Message

Connecting... 18

ENTER to continue... 49

File not valid! 61

Not enough points 152

Please wait... 97

Press TRY softkey to start... 49

SOFTKEYto continue... 28

Station not in alignment 132

USER 38

Minimum clearance 180

Mode

alpha lock 24

USER 38
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Name

default 34

editing 33

NEW north/east 160

Next

in layouts 50

in vertical curves 134

Null string 163

o

Offsets 42, 85

Offsetting
end of a tangent 208

OLD north/east 160

Overwriting 25

P

P.O.G. 93

P.O.T. 86

Parameters

communications 22

/0 15

Parity 15

PC2SC2.EXE 196

Perpendicular 174, 208

Pivot point 164

Plumbline 181

Point

azimuth 76

distance 76

layout

at certain elevation 53

resected 76

placed in Setup @ field 81

Polar/rectangular 37

Port

COM 17
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re-setting 19
HP 48

other numbers 20

zero 20

number 21

PC, re-setting 19

serial 17

Powerline, caution 182

PRC 101

Predetermined area

saving calculated points 178

trapezoidal parcel 177

triangular parcel 176

Printing

all points 144

displays 40
job file points 144

Program Development Link 13

Prompt

% Xfall 120

Alignmentfile name 88
Arclength 188
Area 193

Az.away from Pt. 1 171

Az. away from Pt.2 176

Check point name 79

CREATE? 79

Delta 187

Descrip. 79

Description 35

Distance 1 174

Distance 2 173

File name 38

First point 170

First Pt.#/name 167

Job file name 31

Kermit-MS> 17

Last Pt.#/name 167

New file name 142
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Offset 42

OK? 32

P.O.T. station 89

Point name 147

Point name to ADD 145

Point name to EDIT 147

Point name to PURGE 148

PVI station 95

Radius 187

Required area 176

Resection Pt. name 78

Rotation angle 159

Save Radius Pt.? 186

Save resected point? 74
Scale factor 160

SS-L/O file 150

SS-L/O file to transform 165

Station 90

Transform file name 162

Traverse file name 58

Traverse point name 62

Vert. Align.file name 136

Vertical curve station 131

PRVC 93

Purging

library object 19

points 148

SURVcalc library 210

variables 210

PVI 93, 131

Q

Quitting

Kermit 19

SURVcalc 26

R

R_PT 86

Index

shifting so delta < 180° 207

Radius 101

curve left 185

Radius point 90

calculating 185

checking 101

circular curve data 185

saving 186

RAMcard 13

RCLF 22

Ref. Az. 36

Reference azimuth

re-calculate 146

Refraction 28

Reminder

(Dist. Pt.to Az.Pt.) 76

(LAST Sta.) 155

current setup 58

default point name 178

Resection. See Two point resection

Right 85

ROM cards

possible conflicts 20

S

SP 24

Sag 93

Save

intersection point 172

predetermined area point(s) 178

radius point 186

resected point 78

sideshots points 44

transformation setup 160

transformed coordinates 162

SC 86

Scale factor 27, 158

Section



zero end area 155

Sector 183

Segment

in a circular curve 183

Segment(s)

bordering 106

changing 106

circular curve 86

current 122

spiral curve 86
straight grade 129

superelevated 108

tangent 86

vertical curve 93, 129

Serial Interface Kit 13

Setup

/O 15

question marks 32

Setup changes

order of 33

Setup point 33

Sideshots

changing valuesin 43

in the find routine 123

point numbering 43

saving points 45

Signal height 35

Slope ratio 103

Slope stake 102

directly to alignment 112

in a transiton area 111

incut 111

in fill 108

standard notation 109

Softkey

2 173

2PT 76

AA 171

AD 173
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ADD 145

ALIGN 26, 32

ARC 188

AREA 67, 149, 192

ARSA 193

ARSS 193

ATTAC [HP] 21

AZIM 79

BLOC 150, 167

BSITE 35

BVC 94

C+R 27

CALC 123, 155

CALCS 28, 32

CCURV 89, 91

CHAN 103, 105, 108

CIRC 187

CLEAR 180

CLOSE 63

CONFI 26

CONT 153, 162, 177

COORD 99, 119

CRDIR [HP] 21

CS 92

DATA 178

DD 174

DESCR 148

DETAC (HP) 210

DIR [HP] 21

DIST 27, 80

DOWN arrow 28, 164

EAST 148

EDIT 29, 147

ELEV 104, 116, 148

END 89, 92, 121

EVC 96

FCOPY 31, 142

FILE 30, 142, 150, 161

GRAD 53
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GRID 27
HI 35
HILO 132, 136
HINGE 103
INTER 134
INTS 169
IOPAR [HP] 15
ITRAV 67
L/O 113, 119
MAKE 159
MANU 152, 161
N/E 152, 161
NAME 147
NEW 102, 106
NEXT 50, 62, 69, 134
NO 33
NORT 148
o/S 174
ONE 166
PO.G. 95, 139
P.O.T. 89, 118
PCC 91
PDA 175
PRC 91
PRINT 144
PRVC 94
PT 52
PT1 170
PT2 171
PURG 29, 148
QUIT 26, 60, 97
RPT 185
RECAL 104, 116
RECV [HP] 18
ROT< 159
RTN 92, 96, 106, 138
SAVE 45, 172, 186
SCURV 89
SEG 131

Index

SETAZ 33, 36

does not appear 77

SETUP 15, 33

SH 35, 119

SLOPE 108, 113

SSA 194

STA 131, 154

START 68, 89, 97, 118

SURVC 19

TRAN 164

TRAP 178

TRAV 56

TRI< 176, 191

TRY 49, 107, 112

TS 90

UNIT 27, 67

UP arrow 28, 61, 193

UTILS 29, 136

VALIN 89, 96, 136

VCURV 130, 138

VIEW 29, 36, 143

VOL 154

XFALL 133

YES 34

Spiral curve 86

entry 102

exit 92

ST 86, 92

Stack 19

Stakeout 106

trial and error 85

Stakes

grade 102

reference 102

slope 107

Station 155

default 101

horizontal alignment 89

vertical alignment 131
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ahead/back 85

feet/kilometers 27

imperial/metric 83

STOF 22
Straight grade 93, 135

Strings 202

SURVcalc

attaching to a directory 24

configuration 26
installing 13

program changes 23

purging 210

re-starting 37

starting the program 24

version changes 23

Symmetric 93

T

Tangents 86
Technical support 12
Tie

distance 62

Toggle 27, 70

Transfer

Kermit file 17

Transformation

block 166

by coordinates 164

by rotation angle 159

file 168

pivot point 164

point numbering 163

saving setup file 162

single point 166

Transformed file 168

Transition 111

Translation 159

223

Trapezoid 177
Traverse

adjustment 55

closing

to a different line 63

to origin line backsight 63

to origin line setup 63

closure 55

continuing 61

control points

saving to file 60

open 60

preliminary data 58

title

adjusted 65

open 60

preliminary 58

Triangles 190

TS 86, 90

Two point resection 74

aborting calculations 78

checking 79

discarding data 78

internal check 78

negative HI/SH 82

possible problem with 78

using a strong figure 77

U

U/S (underside) 180

Underground ramp 206

USER message 38

Vv

Variable

configuration 27

global 25, 210

naming &8
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Vertical alignment. See Alignment:

vertical

Vertical curve 93

cross fall 133

elevationin 132

gl & g2 same sign 132

high/low point 132

reverse 96

sag 137

Viewing all points 144

Viewing points 143

Volumes 154

W

Work point 36

X

Xfall 98, 102

Z

Zenith angle 58, 78

Zeroend area 155

Index





Both 3.5" and 5.25" MS-DOS disks included.

Hardware requirements:

» HP 48SX with minimum 128k RAM card or an HP 48GX.

« HP serial interface cable to download.

« IBM PC or compatible computer.

» Downloads from Macintosh system 7.x also: Mac Kermit is not supplied.

With the Alignment routine you can create as many permanent, continuous horizontal and vertical

alignment files as memory will allow.

« slope stake from within the routine in any segment without setting reference stakes.

« calculate the coordinates of any station and hinge point.

- stake remotely or set up directly on the alignment.

- find the station/hinge point of any point in the current segment by calculation or coordinates.

- switch or create new alignments from within the routine.

Using the separate vertical curve routine you can:

« create and do grade calculations on a single segment or a continuous vertical alignment.

Also calculate:

« the high/low point and crossfall elevations to any hinge point.

« elevations of regularly spaced stations using the interval function.

Also includes:

- sideshots with manual data collection. Also calculate perpendicular offsets.

« layouts from a data file or add points on the fly. Now with a next feature for sequential layouts.

- two point resection with azimuth and distance/elevation checks.

- traversing with auto-close and auto-compass rule adjustment.

- inverse traversing with areas using pointsin the current file; also add points as you traverse.

« predetermined areas from triangular and trapezoidal parcels.

- intersections (azimuth/azimuth, azimuth/distance, distance/distance and o/s from a point to a line.)

« 7 triangle solutions including 2 ‘known area’ methods.

- areas by manual entry or automatically using a sequence of points or an entirefile.

« volumes by average end area.

» minimum clearances.

* radius point and circular curve data calculation.

« coordinate transformation with simultaneous translation, rotation and scaling. You can

optionally save the transformation setup and transformed coordinates.

« a file converter to convert PC files in space/comma delimited format to SURVcalc layout format.

« a file editor to add, edit, view, print and purge current job file points.

Points calculated in the two point resection, traverse, intersections, predetermined areas and radius point

routines can be saved directly to the current job file.

Use the configuration routine to set defaults for distance type, (slope/horizontal) units(feet/meters),

curvature/refraction and grid factor. Chainages will be displayed in terms of 100's of feet or kilometers.

Technical support (not including long distance charges) is free.

All product names are the trademarks of their manufacturers. Printed in Canada
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