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TECHNICAL ASSISTANCE

The program material, instructions and procedures
contained in this book assume that the user has a working
knowledge of both surveying and the general operation
of the HP-42S calculator.

Technical assistance is limited to verification of the results
shown in the various examples used in the book.

If you have any questions or suggestions regarding this
book or other D'Zign publications, please feel free to call
us. The number is (818) 507-7408, and someone is
available to answer technical questions from 3:00 A.M.
to 5:30 A.M. and from 4:30 P.M to 6:30 P.M. (Pacific time),
as a service to users from other time zones.

This software and book are both protected by U.S.
Copyright Law (Title 17 United States Code).
Unauthorized reproduction and/or sales may result in
imprisonment of up to one year and fines of up to $10,000
(17 USC 506). Copyright infringers may also be subject
to civil liability.
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Hewlett-Packard has produced a really powerful calculator
at a very good price, the HP-42 Scientific Calculator,
which lends itself nicely to solving surveying problems.
It can not be programmed by insertion of a module, or
with a card reader, like the HP-41 series, but it has a
really simple system for typing in a program.

the operations index

To find a function for the first time, HP has provided
an "Operations Index" on pages 310 through 335 of the
instruction manual, which tells you exactly what
keystrokes to use to type in the function you want.

Even better, this index gives you the page number that
you can refer to if you want to know more about the
function you are using. If, while typing in a program,
you aren't sure how to input a particular function, simply
refer to the Operations Index.

the softkey menus

All of the programs in this booklet take advantage of the
"softkey" menu system built into this calculator. When
you want to start a program you stroke XEQ and then
the softkey corresponding to the program you want, from
the menu displayed in the bottom half of the screen.

the programs

The purpose of this booklet is to provide the user with
the best, and most flexible system of programs for solving
vertical alignment problems possible.

Programs are included for solution of symmetrical and
asymmetrical parabolic curves and grade intersection
solutions. We have also included routines which will let
you store a string of vertical intersection points and then
use them as needed for calculation of the curves. The
amount of programming which you input depends on your
individual needs.

Because some of these are long programs, we suggest that
you approach the programming in stages. You are less
apt to have programming errors if you don't try to do
the whole job at one sitting.

N\ /
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This booklet contains a short routine which can
calculate the station and elevation for the intersection of
any two grade lines which pass through known points.
Once the intersection location is known, minor adjustments
are usually made to put the intersection at an even (or
at least reasonable) station.

There are keystroke examples included in the text,
to allow step-by-step practice with the program.

The use of a printer is not required, but does make
the whole job easier, Hewlett-Packard has the InfraRed
Printer available for the 42S, and one feature of this
calculator is that it already has the InfraRed transmitter
built in.

subroutines

Because of the way the calculator works, we will start
by input of some subroutines.

Once the subroutine has @? £ 113;
been input, its name appears in BIPLBL Y
the menu when you stroke @&, g2 ygg®
and all you have to do to add it
as a step in the program you are 93 KEY 1 GT0 81
typing in is stroke GTO or XEQ ©4 "NO"
followed by keystroking the key a5 KEY 2 GTD 82
corresponding to the subroutine

Byte P 3
NH e Prom

. A6 MENU
to input the program step _
GTO XXX or XEQ XXX. a7 STOP

. A8pLBL B1
getting started @9 SF 10

Begin by stroking the shift 13 s1p B3
key, then the XEQ key. The
display will show a menu which L1PLBL B2
will be blank (if you haven't yet 12 CF 18
input any programs) except for a
.END. on the left. The keys just }”’LBL a3
below each of the menu portions 14 CLMENU
will correspond to the menu 15 EXITALL
instruction above it. Stroke the 16 RTN
key just below the .END. in the
display.

\_ /
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Next, go into program mode
by stroking the shifted key,
and you should have a display
similar to the one shown to the
left. Begin typing in the program
"YN" from the last page.

quick tip

Program steps 03 and 05 use a function which stores
the prompt to the menu, and at the same time assigns the
key.

To access the function, stroke (_](pat.FCN) (8

You'll receive a prompt, KEY _. Stroke the key
number (we'll use 1 as the example), and you will get a
prompt, KEY 1 GTO_ _.

In this case (step 03) answer 01 to complete the
program step.

next subroutine

This one has three steps we might want to review
before you start:

STO ST Y To use a store or recall function
involving the stack, stroke (or RCL)
@ . This brings up a menu from which
you can select the function to complete
the program step.

1E2 Third row down, second from the right,
is a key, @ . Stroke this key, then
the number (in this case 2). Nothing
will happen until you input the next
step, usually 'times' or 'divide'.

F"% Elev. " The + symbol is "append", which adds
to what is already in the alpha register.
The symbol, %, is "line feed", and we
use it to control the display. You can
input it by stroking

() (arw) &2

N /




continuation of the previous one. Just keep adding steps
to your program.

This program, "PST" is a subroutine that outputs
the station and elevation during calculations.

17»LBL "PST"

43 RTN

17pLBL "pST* 26 IP 35 18 44 FS? 11

18 CF 29 27 FL? 28 26 RX>Y? 45 "% Eley *
19 FIX @0 23 " Sta. " 37 F"B" 46 FC? 11

28 FC? 11 29 ARCL ST X 33 ARCL ST ¥ 47 p= N

21 CLA 38 - 39 Rt 48 ARCL 89

22 sTO ST vy 31 F"+° 43 Rt 49 FC? 11

23 1E2 32 FIx 83 41 SF 29 58 Foie

24 = 33 1E2 42 FS? 19 51 AYIEW

25 ENTER 34 x

After typing in the program as shown, stroke @&,
enter alpha mode, and type in "END". When you leave
alpha, you should now have step 51 END as a last program
step.

There are three more short subroutines to input,
below. We can group them where we want them in program

The next one is longer. This time go to the top of
"CL" and scroll up one to begin.

The program shown below may be typed in as a

memory by stroking ([ @ ELE and then scrolling up one

step (to 00) by stroking {y.

aipLBL "CL" 16pLBL "ZIP"
a9pLBL "FCL®

A2 ZREG @@ , 17 CLA

- g 8.813

B3 CLZ 18 CF 21

B4 IREG 11 11PLEL "FN" u , -

éq E._J 12 CF IND ST X 19 r WON'T WORK!

2 é“ 13 I5G 5T X 28 ?VIE“

S 14 GTO "FN" 21 STOP

87 STO 24 22 GTO "PvI®

il 15 RTN

. /
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Pram

CLA 4‘\\\

3
1
2 ARCL 3T ¥
3
4

RN
—

A5 279
1}

aiplal’

a2 SF 21 71 "4Grade | =
33 CF 19 7 :
84 SF 11 ¥ e 73 kR

5

45 CLA AYIEW
BE "% ist. Sta. o+ Ev 48 ROLX 86 73 ADY

47 F'ley," 41 RCL @7 7okLEBL 99
43 PROMPT 42 RCL- &8 77 RCL 22
53 CLA 43 + 73 570 A9
1A'y 2nd Sha., o+ £ 44 +/- 79 RCL 23
i1 F'lew," 43 RCL+ @1 28 FC? 55

FROMPT 45 5TO 23 21 CF 21

ST0 @4 47 RCL @t 32 CLA

R 43 XxY? 23 "P.¥.I. iz at

[SPE

,..t
[ B SO LR RSP, )

15 570 @2 49 XEQ “ZIP"® 54 AYIEW

16 %Y 58 CL¥ g5 PSE

17 3TN @2 51 RCL @2 56 5F 21

13 P 52 RLY? 37 XE@ “"PSTH
19 2MY 53 KEQ "ZIP*" 38 ADY

2B STO @t 34 R 29 FC? 55

21 - 35 RCL 23 98 RTN

22 570 @5 36 RCL- a1 91 RCL 96

23 Re 57 RCLx a7 92 1E2

24 - 58 RCL+

X

W
) ¥ul
o)

2% LA 59 STO z2 %4 CLA
26 "4 ist., % Grade?® 68 FC? 35 33 "hGrade 2 =

27 PROMPT &1 GTO @9 35 ARCL 5T ¥
23 "% 2nd % Grade?"® 62 RCL 93 37 e
9 PROMPT £3 570 @9 93 AYIEW

@ 1E2 64 RCL A1 99 ADY

1 = 63 XER "PST° 183 RCL 94

2 STO 86 65 RDY i81 5TO 89

3 Ky 67 RCL 97 1Az RCL @82

4 1E2 63 1E2 183 XEQ "PST"
5 + B9 X 134

c DO Ak | DO Tk B Ak | ro

ADY A///
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Finish by adding END to the program. What you
have just typed in is a program which will solve the
intersection of two grade lines which pass through known
points of station and elevation.

user instructions
Start by stroking

prompt: 1st. Sta. + Elew.

Input the first (down-station) station,
d strok
and stroke ENTER

Input the elevation for that station and

stroke

prompt: 2nd Sta. * Elewv.

Input the second (up-station) station,
stroke ENTER

Input the elevation for that station and
stroke

prompt: lst. X Grade?

Input the percent of grade for the line
through the first station. If the grade

is negative, stroke R/S

prompt: 2nd % Grade?

Input the outgoing grade (percent).
If negative, &

The output will depend on whether or not you are
using a printer. If you are, the output is the first station,

N /
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first grade, "P.V.I. is at" will show briefly on the display,
then the solution station and elevation will be displayed.
This is followed by output of the second grade and the
ending station and elevation.

Without the printer you will see the "P.V.I. is at"
in the display, and then the program will stop with the
intersection station and elevation in the display.

error message

If you give the calculator an impossible set of
instructions, WON'T WORK!will appear in the display. This
is the equivalent of "data error". If the problem is that
you may have stroked a wrong key during input, stroke
to start over.

The amount of time that "P.V.I. is at" will be seen
in the display is about one second. If you want it to show
longer you can add additional pauses (PSE) after step 84
in the program. If you want to see less of it, delete step
85 (or even steps 80 through 86, and you won't see it
at all).

keystroke examples

As examples of the
keystrokes used for
"PVI", we can use the )(\16
1nf0r{natlon s.hown in the ) KIZS‘O
two illustrations to the

16+00
right. @
120.0/

In the first example 10+00
we have a +2% grade in,

120.0 =2.
passing throuth station =
10+00 at elevation 120.0, @\\
and a -1.6% grade out, )
. . &2
passing through station \\
16+00 at elevation 125.0. 104.5

The keystrokes are
as shown on the next

page.

.




-

example one

keystroke:

prompt: 1st. Sta. * Elev.

keystrokes:

S0000GC0
(1 ] 2] o Jors)

prompt: 2nd Sta. ™ Elev.

keystrokes:

0000
0803
prompt: 1st. % Grade?

keystrokes:
: o

prompt: Znd % Grade?

keystrokes:

output:

example two

keystrokes:

4

prompt: ist.

keystrokes:

(1 J o o] ofenren)
880G

prompt: 2nd Sta. + Elev.

keystrokes:

(1] o] o] ofenrer)
oooaeax

prompt: 1st. % Grade?

keystrokes:

000200

2nd % Grade?

keystrokes:

prompt:

output:

3. 15+00.000
ev 1@4.500

/
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The main program for vertical alignment solves grade
or vertical curve problems, calculating the elevations at
any station along the vertical alignment. You can also
solve for the station when the elevation is known, on the
tangents and in symmetrical curves.

types of verticals
. x
Vertical curves are
usually described as 'crest'
or 'sag' verticals, as shown x

to the right.

The program will also
calculate the turning point

(high point on crest, low CREST VERTICALS
point on sags) station and

elevation. When Dboth

tangent grades have the

same sign, there is no

actual turning point, and *
the program will tell you N x
that there is no high or low -

point in the curve. SAG VERTICALS

The symbol, e, is commonly used to denote the
distance from the tangent intersection to the curve. In
this program, the value is computed, and shown as the
second (POVC) elevation in the curve data.

A symmetricl curve is one in which the lengths of
the two tangents are equal. The program allows selection
by input of the length, L, if it is a symmetrical curve,
or lengths L1 and L2 if it is not.

intervals

Automatic calculation of the elevations at a given
interval of stationing is possible. The interval instruction
is cancelled at the end of each tangent or curve, and must
be reset for the next segment. This allows the use of
a different interval along the tangent than in the curve.

To allow you to take advantage of the interval option,
but still be able to calculate specific stations within the

\_ J
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the program

To begin typing in the

program steps, stroke
and then the key
under ".END.". Your

display, when you enter
program mode, should be
as shown to the right.

4@ { 1174-Byte Prgm 2

.

g1pLBL "vA*" 16 PROMPT
82 XEQ "CL" 17 FC? 88
@3 XEQ "FCL" 18 PROMPT
@4 CF 19 19pLBL 29
85 SF 29 26 FS? 80
86 SF 21 21 XEQ @4
87 SF @1 22 STO @7
83 XEQ 08 23 RCL 12
@9pLBL @3 24 K2Y?

18 FS? 11 25 XEQ @5
11 XEQ @1 26 R+
12pLBL 82 27 RCL- @A
13 XEQ 28 28 RCLx @2
14 CLA 29 RCL+ 01
15 FS? @3 3@ 5T0 @9

segment you are calculating, at the end of each tangent
or curve you are prompted for additional station input.

Scroll up once and type in the program below. It
may be better to not try to do it all at one sitting. When
you leave program mode and turn the calculator off, the
program pointer will still be at the point where you left
off when you turn it back on.

31
32
33
34
35
36

37pLBL I

38
39
48
41
42
43
44
45

“‘\\\

RCL 87
XEQ "PST*®
FS?C 83
GTO 32
GTO 83
RTN

STO B4
RCL 87
SF 88

FS? 81
GT0 29
FC? 81
GTO 23
RTN

10



46bLBL 08

47
43
49
58
51
32
53
54
35
56
57

"LStation?"

PROMPT

STO

"wElevation?”

2]

PROMPT

STO

*4% Grade?"

81

PROMPT

1E2

STO

82

S58pLBL @1
59 CF 11

68 XEQ 15
61 “NEXT"
62 PROMPT
63PLBL

64

XEQ

65PLBL

66
67
63
69
70
71
72
73
4
75
76
7
78

FS?
XEQ
FS?
XEQ
FS?
XEQ
RCL

RCL- @@
RCLx @82
RCL+ 81

ST0
GTO
RTN

24
16
23
81
28
82
21
83
22
15

16
82

79pLBL 19
§8 STO @85

81 2

82 +

83 ST0 17
84 STO 18
85 SF 18
86 GTO 23
87hLBL 17
88 STO 17
89 STOP
98bLBL 18
91 STO 18
92 +

93 STO @85
94 SF 88
95 GTO0 23
96PLBL 25
97 STO 12
98 SF 81
99 GT0 24
188PLBL 26
181 STO 15
182 SF 82
183 GTO 24
184pLBL 27
185 STO 18
186 SF 83
187 GTO 24
188pLBL 28
189 CF 81
118 RCL 12
111 RCL+ 17
112 ST0 15
113 RCL+ 18
114 STO 1@
115 RTN

11ePLBL 21
117 CF 82
118 RCL 15
119 RCL- 17
128 STO 12
121 RCL+ 85
122 ST0 1@
123 RTN
124PLBL 22
125 CF 83
126 RCL 18
127 RCL- 85
128 STO 12
129 RCL+ 17
138 STO 15
131 RTN
132pLBL 04
133 RCL+ 94
134 RTN
135pLBL 32
136 XE@ 35
137 FC? 18
138 GT0O 29
139 SF @3
148 GTO 03
141PLBL 36
142 RCL 15
143 XOY
144 X<(Y?
145 SF @6
146 X>Y?
147 CF 86
148 RTN
149pLBL 34
158 XEQ@ 35

11
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151
152
153
154
155

157
158
159
168
161
162
163
164
165

167
168
169
178
171
172
173
174
175
176
177
178
179
138
181
132
133

24
185

\_

FC? 19
GT0 12
SF @3
CF 96
XEQ 28

156PLBL 25

CLA
CLMENU
CF 21

"Additional Stat"®

F"*ion?"
AYIEW

SF 21
XEQ "YN"
RTN

166PLBL 85

CLMENU
FS?C a9
XEQ 32
FS? @4
STOP

CF a1
ADY

RCL 12
RCL- @8
RCLx A2
RCL+ A1
STO @t
STO @9
RCL 12
STO 9@
SF 11
CLA
"BYyC "
XEQ @87

o

VISR

— bt e e
[ e R e B R w e

el
L)

191
19z
193
194
195
196
197
198
199
290
281
282
203
284

CF 29
FIx @
ARCL @5

F" Ft ¥Y.C. 4"
AYIEW

FIX @3

"YGrade In = *
RCL @2

1E2

X

ARCL ST X

A

AYIEW

SF 29

CLA

RCL 16

570 89

RCL 15

CLA

F" PYI "

XEQ 87

"Grade Qut?4%"
PROMPT

FS? 19

ADY

FS? 19

GTO 16

1E2

5 §TD A3

SIGN
RCL @2
SIGN
X=Y?

o
S
—

I
oM

[ I S T S G R S T G I T T A R O O
W W W W W W W W W N M N N DN
W NN e WN = S O W TN

ro

39
241
241
242
243
244
245
246
247
248
249
258
251
252
253
254
255

RCL+ 89
STO 14
RCLX 18

9 RCL+ 17

STO @6
RCL 18
RCLx B2
RCL+ 16
STO 11
RCL 14
RCL 17
RCLx 18
X

RCL 17
RCLx @2
RCL+ @1
+

CLA

ST0 99
"LPOYC *
ARCL @9
AVIEW
ADY

RCL 14
RCLX 17
RCL+ 18
STO 88
RCL 82
RCL @6
2

12
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rn
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281
282
283
284
285
286
287
288
289
299

RCL 81
2OY

ST0 @9
FS? 88
XEQ 99
RCL 24
RCL+ 13
CLA

FC? @82

k" G=@x% "
FC? a2
XEQ A7
FS?C B2
XEQ 23
FIX @83
"Grade Out = "
RCL 23
1E2

X

ARCL ST %
[
AYIEW

CF 11

RCL @9

(V= BV a N )
WM

[ R R NS AV

0
F-N

GTO @e

ro
"L
wn
v
b4
=0
-
w
w

(LI N
= =
=

=

[

L2 A T BN B 5
[V ~ I~ B~ V)
~NT N A W M e

=
(Ve o]

S oW N - D

Ry N e

R P R P R e e e e e e e e D
B W N =D

L% B T & R ' S 'S T % I R R S I B 0 A 4 T )

N
n

"No Hi/Low Point"
Ft

AYIEW

CLA

RTH

PLBL 14

FS? 88
R+
FS? 06

6 GT0 12

SF 86
FC? 83
RTN
FS? a8
SF 11
F5? a8
GTO 11
RTH

SPLBL 12

F5?C @9
XEQ 34
CF a8
CF a5
RCL @3
ST0 @82
RCL 11
STO @1
STO @9
RCL 19

326
327
328
329
330
331
332
333
334

STO @8
570 @7
CLA
"EYC "
XEQ 87
SF a1
SF 11
GT0 83
RTN

335MLBL 13

336
337
338
339
340
341
342

1

+

STO 12
SF a1
SF 24
GTO 83
RTN

343pLBL 11

344
345

350
351
352
353

FS? 11
GTO 14
XEQ 28
cLA

FS? 83
GTO 14
FC? @8
PROMPT
F5? 28
XEQ B4

354pLBL 14

355

CF 11

356 STO 87
357 RCL 18
358 X<£Y?
359 GT0 12
3608 -

/
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374

1 STO 13

X2
RCLx 88
RCL 13
RCLx @3
+

RCL+ 11
STO 89
RCL 87
XEQ “PST*™
FS? 83
GTO 34
GTO 11
RTN

375pLBL B9

376
377
378
379
38@
381

391
392
393
394
395

RCL 17
RCL 13
XLY?
RTN
RCL 83
RCL 88
2

X

+/-
STO 13
RCL 83
xt2
RCL @8
4

X

RCL 11
XY

396 STO @9
397 RCL @85
398 STO+ 13
399 RTN
49@pLBL 83
481 XEQ 28
482 CLA

483 FS? 83
484 PROMPT
485 FC? 068
486 PROMPT
487»LBL 31
488 CF 11
489 FS? 88
410 XEQ @4
411 STO @7
412 FS? 83
413 XEQ 36
414 FC? 86
415 RCL 15
416 FS? 86
417 RCL 1@
418 X<Y?
419 XEQ 18
420 R+

421 RCL- 98
422 ST0 13
423 Xt2

424 RCLx @6
425 RCL 13
426 RCLx 82
427 +

428 RCL+ @1
429 STO @9
438 RCL 87

431
432
433

434

435kLBL B

436
437
438
439
440
441
442

KEQ "PST"
F3?C 83
G703
GT0 83

g

-J

SF 29

5F 11

KEQ "PST"
CF 11

CLA

ADY

RTN

443pLBL E

444
445
445
447
443
449
458
451
452
453
454
455
456
457
458
459
468
461
462
463
464
465

STO @89
RCL- @1
FS? a1
XEQ@ R
CF 11
CF 19
FS5? 81
GTO 82
+/-
RCL 86
RCL B2
R+

R+
LASTX
2

+/-
ENTER
ENTER
A2

\

14



-

466
467
463
469
470
471
472
473
474
475
476
477
473
479
450
481
432
493
434
435
425
437
433
489
499
491

493

o

Rt
SG@RT
LASTX

R +

+

RCL+ 89
STO 19
XY
RCL+ @8
STO @7
SF 19
SF 11
XEQ@ b
RCL 19
STO @7
“and "
XEQ “"PST"
AYIEW
CLA

cF 11
CF 19
ADY

GTO @2
RTN

492pLBL A

RCL+ @2

494 RCL+ 898
495 STO ©7
496PLBL b
497 “Elev. °©
498 ARCL A9
499 " at*
588 AYIEW
581 SF 11
562 SF 19
583 "Sta "
584 XEQ "PST"
585 AYIEW
586 FC? 81
587 RTN

588 CF 11
509 ADY

518 GTO 28
511 RTN
S12pLBL 15
513 CLMENU
514 "B.¥.C"

515 KEY 1 GTO

516 "P.Y.I"

517 KEY 2 GTD

518 “"E.¥.C"

519 KEY 3 GTD

528 “ENDR*

521 KEY & GTO

522

523

MENU
RTN

S24PLBL 28

525
526
527
528
529
536
531
532
533
534

CLA

CLMENU

"STR"

KEY 1 GTO 38
"ELEVY"

KEY 2 GTO E
"INTYL"

KEY 3 GTO I
MENU

RTN

535kLBL 16

336
537
538
539
548
541
542
543
G544

CLMENU

npn

KEY 1 GTO 19
woqe

KEY 2 GTO 17
L

KEY 3 GTO 18
MENU

STOP

545hLBL 28

546
547
548
549

FS? 81
GT0 29
FC?
GTO

w D
- -

If you scroll down once, you will see the permanent

end, .END., still in place.

user instructions

Execute "VA" to bring up the first prompt.

If you decide to add another
program later, you will need to add an end to this program
before starting.

J
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prompt: Ztation?

Input any station which has a known
elevation and stroke
R/S

prompt: Elevation?

Input the elevation of the station, and
then stroke
R/S

prompt: ¥ Grade?

Input the grade (percent). If the grade
is negative, stroke Q& . Stroke

prompt: NEXT

At this point you may tell the calculator to stop at
a given station (when you are using the automatic interval,
it will stop calculation at that station), or you can give
it one of the indicated stations along the vertical curve.

To stop calculation at a given station,
input the station and stroke

or
Input the station at the desired part of
the curve, stroke the appropriate key,
prompt:
If the curve is symmetrical, input the
total length of the curve and stroke
or

If the curve is asymmetrical, input the
length of the first tangent, stroke

16



4 N

Input the length of the second tangent
and stroke

prompt:
options
If you want to calculate the station at
which a given elevation occurs, input
the elevation and stroke
The output will be the Elev. 125.448 at
station at which the elevation Sta i2+72.88@
occurs.

prompt: £

Input the first station for which you want
to calculate an elevation. Stroke

The output will Dbe the 19+89.920808 12R.208
station and the elevation.

After output of the initial station, you can set the
interval if you like.

Input the interval you would like to use
and stroke

Note: The interval-spaced calculations will begin at
the last station output. If you calculated an elevation
(above) you will want to output a starting station before
input of the interval.

The program will continue to calculate the elevations
until the next BVC station is reached. If END@ was
selected, it will stop at the designated station. If you
are not using a printer, continue stroking as the
solutions appear.

- )
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When a BVC station is reached, the program will
automatically output the curve data through the PVI station
and elevation. Continue stroking for the output, if
you are not using a printer.

s

prompt: Grade Qut?

Input the grade (percent). If negative,

, and stroke

the output will be the remainder of the curve data,
including the turning point and the elevation on the curve
at the PVI station (POVC).

At this point you can calculate (symmetrical curve)
the station at which a given elevation occurs, if needed.

When the end of the curve is reached, the calculator
will prompt for additional (oddball) stations:

prompt: Additional Station?

Answer yes, if you want to calculate a
station that was not one of the ones at
regular interval, by stroking

or EEDE

Answer no if you do not need additional
stations. This prompt will continue after
each output until you answer "no", Then
the EVC information will be output.

keystroke examples

In the first example on page 8, the PVI was calculated
to be at station 14+05.556. A curve using this PVI could
still begin and end at even stations. Let's use 13+00 and
15+00, for a 200' vertical curve, by calculating it as an
asymmetrical curve with L1 = 105.556 and L2 = 94.444.

We can use this as a first keystroke example, and
assume that we want to calculate elevations at 50' intervals
along the tangent, and 25' intervals through the curve.

\_
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prompt: Station?

keystrokes:
keystrokes:

keystrokes:

prompt: NEXT

keystrokes:
prompt

keystrokes:

prompt:

keystrokes:

output:

18+89.3308
prompt:
keystrokes:

output:
18+50.0808
11+88.08008
11+58.0800
12+008.0800

\ 12+50.000

8 800n:

Soaoaoao:=E:=
cooooo:::

S000::

a0

S00O0®

prompt: Elevation?

(1] 2] o Jass

prompt: % Grade?

[ 2 Jrss

120.0888

121.808
122.800
123.0800
124.000
125.0880

\

prompt: Additional Station?
IELTE S

keystrokes:

output:

prompt: Grade 0Qut?

keystrokes:
(1] - J6]]
output:
POYC 127.214
G=8% 14+20.469
Elev 127.236
Grade Out = -1.680%
prompt:
keystrokes:
8
output:

13+25.008 126.450
13+58.888 126.799
13+75.088  127.047
14+00.0080 127.195
14+25.800 127.234
14+58.0880 127.149
14+75.888  126.937

prompt: Additional Station?

T TN I .
keystrokes:
22
output:
EYC 15+78.8688
Elev 126.688

19
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option.

200" V.C.

10 +50

Enter the program by
executing "VA".

prompt: 5tation?
keystrokes:
S8080x2
prompt: Elevation?
keystrokes:
(1 ] o] Jr/s
prompt: ¥ Grade?
keystrokes:

] -] s ] e

_prompt: NEXT

i

keystrokes
0080

prompt

keystrokes:

\\\‘¥prompt

keystrokes:

output:

BYC 10+59.299
Elev 186, BBB
F

P@? 5%

Elev 164
prompt: Grade Out

keystrokes:

output:
POYC 185.87S

1657463

= 4,

3=8%
Elev

Grade Qut

prompt:

keystrokes:

output:

SRRt

(1 Jols]o

~

The curve below is symmetrical, and we'll use it as
a second example, at the same time trying out the ELEV
Assume that we want to know where elevation
108.00 will be in the curve, and where elevation 110.00
will be in the tangent following the curve.

SBB/

?

az

8897

)

20



4 )

prompt: keystrokes:
keystrokes: n n u
n n n n =R output:
output: EV 110.8 at
11+99.008  105.594 §15¥15185 740,
prompt: prompt
keystrokes: keystrokes: _
0| O0:
output:
11+50.800 185,875 output:

13+808.888 118.5080

12+908.089 186.844
prompt: EIBETITCHTE

Additional Station?

prompt: ETSEET: = | keystrokes:
keystrokes: - n
o output:
output: 13+58.998 112.500
EYQ.1217%-222 14+00.960 114.500

14+50.0088 116.5080
15+08.868 118.589
15+56.888 120,500
16+808.0888 122,500

rompt:

Note that the ELEV option, used in a curve, will
output two points in most cases. They may NOT be in
the curve and, if they occur on the tangents, are not
correct for the tangent. Visual inspection of the output
will tell you which ones to use.

Also, remember that if you have used the elevation
option and want to use the interval option after that, you
need to input a starting station first.

N\ /
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MORE HP42S PROGRAMS

Spiral Curves (booklet, $9.50)

Calculate the coordinates to any station, or offset
to a station, within a spiral system. Options include
coordinate output, auto-inverse, or both.

Calculates intersections of the entrance or exit spiral
with a circular curve or straight line.

Triangle Solutions (booklet, $8.00)

The 42S version of the most complete triangle
solutions program ever available. Solves with any
of the following knowns: ASA SAA SAS SSA SSS
Area-SS Area-AA Area-SA.

Topography (booklet, $8.00)

This one turns your 42S into a manual data collector,
complete with a labeling system that you can customize
to suit the type of topo work you do.

All shots are stored as finished data, by shot number,
for later output. Choice of 3-D coordinates or
Station-Offset-Elevation for the output.

EDM Slope Staking (booklet, $8.00)

Set up anywhere near an alignment and slope stake
it. Sets slope stakes from the remote instrument
location directly. Includes a three-point resection
program for finding the instrument's location by
either station-offset or coordinates. All data needed
to mark the stake is output (or may be stored), and
there is a subroutine for setting the reference stake.

Urban Survey Programs (book, $20.00)

Contains programs for stakeout (or design) of street
intersections, returns, culs-de-sac, bulbs and
knuckles. A special program calculates and prorates
blocks from the street intersections (with auto-store
and auto-inverse of the points) from the street
intersection setups for A.L.T.A. surveys.

Also contains layout programs for curb and gutter,
or storm/sanitary sewers, which can store the data
and later print out cut sheets before leaving the job
site.

. B




$8.00

ISBN 0-944889—07—7/



