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Introduction

This group of SPIRAL CURVE programs is designed to

calculate the data needed for field layout of a spiral curve.
The type of spiral used is the BARNETT SPIRAL, (also

known as the Talbot spiral). It uses arc definition, and

is the type most frequently encountered.

This is the form of spiral used on interstate highways,
and adopted by most states which use spiral curves in
their alignment design. It is also the form of spiral used
for railroad alignment by Rapid Transit Agencies such as
Washington D.C.'s METRO, the Bay Area Rapid Transit
District (BART), and the new systems being constructed

in Seattle and Los Angeles.

The nomenclature used for the spiral system, and the
alignment data from a typical set of plans are shown below.
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In the first routine using this program the CHORD and
DEFLECTION ANGLE to any station on the spiral is
calculated. The radial angle at the station is also calcu-
lated.

To illustrate this routine, the spiral data on the previous

page will be used. The entrance spiral is shown below,
and the curve data for the spiral portions is the same for
both the entrance and exit spirals. Stationing at the CS
and ST will be output by the program after calculations
for the entrance spiral have been completed.

Deflection & chord

    
DEFLECTION ANGLE

  

ING SOLUTION STATION
any point on spiral

EXAMPLE SPIRAL
A = 22°06°'55"

= 418.175' R = 1460.000'
Ls = 265.000" Xs = 264.782"

= 5°11'59.2" Ys = 8.012'

7 \— Ac = 11°42'56.5" Lc = 298.537"

ad P.1. STA 140+36.445

The keys used for this
_ routine are shown in the

DEFLECT-LHO sketch to the left.

| The required input is
prompted by the program

88888, as you proceed, and
followed by stroking the

“solve for button, except after
input of a new station for

I go to exit solution.

spiral

station

The program may be used
without a printer, but for
ease of illustration, the
printer output will be
shown.

 

   = Step-by-step instructions
begin on the next page.
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Program memory should contain the program "SP" and the
utility programs "DMS", "STA" and "AZ" before you begin.
"AZ" may be omitted if the calculator contains the HP
Surveying Pac. Size the calculator at a minimum of 050.

User Instructions

Initialize the program by stroking (Bg 80
The program will begin the prompts to
determine which type of solution is wanted.

1 COORD-0/S?
Answer this prompt no with 'N Js)

ES

2 TAN 0/S?

Answer this prompt no, stroke Om
R/S

3 PI STATION?
Input the main P.I. station. If it is not
shown on the curve data provided it can
be calculated by inputting the TS station
and adding the Ts distance to it.

4 DELTA?
Input the system delta. If the curve is
to the left, first stroke EB. then

LTE

5 R?
Input the radius of the circular curve,
then stroke

LVS

6 L?

Input the spiral length y
R/S

Output will be a display of the length of spiral curve,
the spiral angle, and the radius. If a printer is not
attached, continue stroking BR. Output continues with
the P.I. station, the central angle, and the TS and SC
stations, followed by the next prompt:

7 STA?

Input the station for which the deflection
and chord solution is required a

\_
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Output will be the chord, deflection angle and radial angle.
Continue stroking after each portion of the output
if you are not using a printer, until the prompt STA?
appears.

8 STA?
Repeat step 7 until all of the required
stations have been calculated for the
entrance spiral. It is normal to also
calculate the SC station last. When ready
to calculate the exit spiral, stroke D

Output will be the stations of the CS and ST, followed
by the prompt,

9 STA?

Input the exit spiral stations for solution
in the same manner as for the entrance

spiral, by stroking a

Repeat step 7 until all of the required stations have been
calculated. The exit spiral can be calculated in either
direction, but the deflection angles and chords are from
the ST, sighting toward the P.I.

As an example of the keystrokes and output used with
this routine, we will use the information from the spiral
system shown on page 3. We will calculate the 100' stations
through both the entrance and exit spirals.

Even if this is not the form of solution which you would
normally use (spraying by coordinates seems to be most
widely used), we recommend that you try this example,

both for practice, and to insure that your program is
working correctly.

Remember to continue stroking through the output,
until the next prompt appears, if you are using the
calculator without a printer attached.   
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keystrokes:

2 mm @ [3 oo
prompt: COORD-0/S?

keystrokes:

nm
prompt: TAN O/S?

keystrokes:

Oo
prompt: PI STATION?

keystrokes:

oOo0anon
ooan

prompt: DELTA?

keystrokes:

88000080

prompt: R?

keystrokes:

oaonoon
prompt: L?

keystrokes:

[2] 6] 5 Jes)
output:

L = 265.6004

S4=5711059. 2"
B= 1.466. 0008

PI=14B+36. 445
CENTRAL 4 = 227R& 55.87

 

  

Keystroke Examples

At this point we begin to
calculate the even stations
along the entrance spiral

prompt: STA?

keystrokes:

08000006
output:

1374086. 68
CD = 81.738
DEFLECTION £=@769°533.5"
RADIAL £ =9@719-47.8"

prompt: STA?

keystrokes:

0800000
output:

138+08. Ag8
CD = 181.715
DEFLECTION £=R745°'34.4"
RADIAL £ =91737-49.@"

prompt: STA?

keystrokes:

0800680
2]7 JE

output:

138483. 278
CD = 264.983

o
i  
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With the calculations for
the entrance spiral now
completed, we can move to
the exit spiral

keystroke:

output:

5T=144+46, 807
C5=141+81.887

We will continue to go in
the upstation direction for
the exit spiral calculations

prompt: STA?

keystrokes:

SOOO 0
0060

output:

141+81.807
CD = 264.983
DEFLECTION 4=1743'39.3"
RADIAL £ =92727'68.8"

keystrokes:

output:

142+83. 888
Ch = 246.739
DEFLECTION ¢=1728'12.1"
RADIAL £ =937@@ 25.1"  

\

keystrokes:

ooeoon
output:

143+84, 08a
CD = 146.882
DEFLECTION £
RADIAL & =91

i
n =

T

al
a3

71:
Hi
‘Cf
SE =

keystrokes:

output:

144+88. aga
CD = 46.8087
DEFLECTION £=R"821'14.7"
RADIAL « =9@7A6" 29.1"

To calculate a new curve,

Bom BF EoD, and
begin input of the data
for the new curve.

Deflections and chords for
the circular portion may
be calculated as a normal
curve, and may be staked
with the instrument at the

SC. Sight the CS with
the total deflection angle
set in the instrument.
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This routine outputs the coordinates along a spiral curve
alignment at any station, including the circular portion.
It not only provides direct output of the centerline
coordinates, but the coordinates of any offsets to the
curves may be calculated at the same time.

Alignment & Offsets

In addition to the information about the spiral system which
was input in the last routine, you will need to know the
coordinates of the TS and the ST stations, and the
bearings of the entrance and exit tangents. If these are
not given on the set of plans that you are working from,
they can be easily calculated prior to beginning this
routine.

The keys used in this routine are shown in the keyboard
assignment sketch below.

 

 

iL . — [D] to begin solutions on exit spiral

erate [E] after input of station

Baa=
HEB HH = =e] is used to begin circular portion of

BEALE
the spiral system

RAR

HB3828 3
\

B=2843 \

S888    
\

offset leftA

\  ~~    
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% TOeleronAne

® EXAMPLE SPIRAL
A = 22°06'55"

Ts = 418.175' R= 1460.000"
«38,638,388 Ls = 265.000" Xs = 264.782"

30,549.792 Bs = 5°11'59.2" Ys = 8.012
. Ac = 11°82'56.5" Lc = 298.537"

P.I. STA 140+36.445

= J
  



 

 

ro 2
Begin with the calculator sized at 050, and program memory

containing the programs "SP", "STA","DMS" and "AZ"

(the latter may be omitted if the calculator contains a ROM

module for the HP Surveying Pac). After being initialized
the program will begin with the prompts for type of solution
wanted.

Initialize the program by stroking 80

1 COORD-0/S?
Answer this prompt yes, 03

2 BRG=?
Input the entrance tangent bearing ye

3 QD=?
Input the quadrant code for the bearing
toward the P.I. of the system

CVS

4 TS N+E
Input the north coordinate of the TS

LANA)

Input the east coordinate of the TS
R/S

5 INVERSE?

Answer no, with

Oa
6 PI STATION?

Input the main P.I. station.

ps
]

[72
]

/

7 DELTA?
Input the system delta. If curve left, first
stroke a. then

R/S

8 R?
Input the radius for the circular curve

9 L? ak
Input the spiral length ye

Output will be a display of the length of spiral curve,
the spiral angle and the radius. If a printer is not
attached, continue stroking B. Output continues with

the P.I. station, the central angle, and the TS and SC
J followed by the next prompt J

10
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10 STA?
Input the station for which coordinates are
required GO

Output will be the station and its coordinates. Continue
stroking BQ) each time, if not using a printer, until the
prompt O/S DIST? appears.

User Instructions

11 O/S DIST?
Any desired offsets to this station may be
calculated at this time. Input the required
offset distance EB if the offset is to the
left)

LE

Output will be the offset and its coordinates. An offset
to the left will be shown as a negative offset.

12 O/S DIST?
Repeat step 11 until all of the required
offsets for the station have been
calculated, or return to step 10 with input
of a new station.

When all of the required stations and offsets have been
calculated for the entrance spiral, we can go to the circular
portion, as follows:

13 O0/S DIST?
Calculate the SC station last. When you
are ready to calculate the circular portion,
keystroke 0

N

14 O/S DIST?
Input the circular radius distance. If the
curve is to the left, (IY

IS

Output will be the coordinates of the radius point of the
circular curve. The circular portion has a slightly
different input format than the spiral portion. The station
will be input each time, for each offset. For the centerline
station coordinates, the offset is input as 0.

15 STA?
Input the next station R/S

\_ %
11
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16 O/S DIST?

Input 0 for the centerline coordinates, or
the offset distance. If the offset is to the
left of centerline, stroke [My before
stroking

Output will be the station and its coordinates (or the offset
and its coordinates).

17 STA?
Repeat steps 15 and 16 until all of the
stations and offsets have been calculated
through the circular portion. Go to the
exit spiral by keystroking BD

18 BRG=?
Input the bearing of the exit tangent

19 QD=?
Input the quadrant code for the exit
tangent in the direction toward the P.lL.

LYS
20 ST N+E

Input the north coordinate of the ST
ENTER#

Input the east coordinate of the ST y
R/S

Output will be the ST and CS stations.

21 STA?
Calculate the stations through the exit
spiral, beginning with the CS station, by
repeating steps 10 and 11 until all of the
required stations and offsets have been
calculated.

The coordinates for the curve points are usually given
on the plans for the project, and it is a good idea to
calculate all of these points when you use this routine,
as a check. Note that the example data on page 3 even
gives the coordinates for the radius point of the circular
curve (cc-curve 4).

\ /
12
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of the system.

keystrokes:

Ben B8 0
prompt: COORD-0/S?

keystrokes:

prompt: BRG=?

keystrokes:

ooBoOoan
prompt: QD=?

keystrokes:

4
prompt: TS N4E

keystrokes:

800680
800

80080
Bo
INVERSE?

hg)

prompt:

keystrokes:

R/S

prompt: PI STATION?

keystrokes:

S006

\-

po
]

N
o [7
]  
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Keystroke Examples

As an example of the keystrokes used with this routine,
and using the information on page 3, in the example spiral,
we will calculate the coordinates at even stations.
addition, to use the offset option, we will calculate the
coordinates for an offset at 20 feet left and right at one
of the stations in the entrance, circular and exit portions

In

prompt: DELTA?

keystrokes:

R/S

prompt: R?

keystrokes:

S0O0Om
L?

keystrokes:

8080
output:

L = 265.0008
34=571139.2"
B= 1.468, 80080

prompt:

PI=148+36,445
CENTRAL « = 2278&°55.48"

ATE
Li H12

133483.278

prompt: STA?

keystrokes:

Saennononag
output:  
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prompt: O/S DIST?

we will use this station as
an example for the offsets.

keystrokes:

2] oJe]-:]
output:

(3/5 = -28.0988

N = 33,787.8424
= 9,500. 9556

prompt: O/S DIST?

keystrokes:

2]0 Jes

output:

0/5 = 28.8898
H 138.721.6149
E =328.538.2871

prompt: O/S DIST?

keystrokes:

080000
output:

138+04. Aga
H 22.887.954%
E "

n
n

on 0 - a 0 +
n

w
n
r
N J

fa
tt

y

prompt: O/S DIST?

keystrokes:

Saooan 

I

prompt: O/S DIST?

After calculating any
needed offsets at the SC,

move to the circular portion
of the system

   
_39,444.670
30,395.975  

keystroke:

output:
CIRCULAR:

prompt: O/S DIST?

keystrokes:

Soaoaoan
output:

RADIUS POINT
H = 3%,385.4513
E = 31,857.3782  

J
14
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prompt: STA?

keystrokes:

g8agooan
output:
139+88, aaa

prompt: O/S =

keystrokes:

om
output:
N= 328.983.1717
E = 38.453,9422

prompt: STA?

keystrokes:

080000
output:

139+83, Aad
prompt: O/S =

keystrokes:

80D
output:

0/8 = -20. 6804
H 35,897.6582
E 38.434.717

STA?prompt:

keystrokes:

880000
output:

139+84, Bed
prompt: O/S =

B80
output:

0/5 = 28.8008
N = 38.988,8852
E 308.473.1672

keystrokes: 
NE
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Keystroke Examples

prompt: STA?

keystrokes:

000000
output:

148+63, Baa
prompt: O/S =

keystrokes:

no
output:

N 39.808, 1655
E 384.429.6872

prompt: STA?

keystrokes:

00000
output:

141+6@, Aga
prompt: O/S =

keystrokes:

om
output:

H=1
E

prompt: STA?

With the circular portion
completed, go to the exit

spiral

keystroke:

prompt: BRG=?

keystrokes:

80608680

/
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prompt: QD=?

keystrokes:

ST N+Eprompt:

keystrokes:

Ssonnon
00 cD

808000
0B0x

output:

ST=144+46,887
£S=141+81.887

prompt: STA?

keystrokes:

000000
oDno

output:

1414381. 887
H = 39,179.254¢
E = 38,482.79%

prompt: O/S =

Since all of the offsets
through the exit spiral
work the same at any
station, we can use the CS
as the example station for
the offset calculations

keystrokes:

a0Dn
output:

0/5 = -20.0008
H=39,178.1314
E 318.382.8737 

\_
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prompt: O/S

keystrokes:

prompts o/s DIST?

keystrokes:

output:

142+84, 808

H = 39,197,939
E = 32.481.3422

prompt: O/S DIST?

keystrokes:

008000
output:

43+

"
n
n

b
v

&
a
d

o
d

B

33,297.13
3aM

m
Z
Z

e
e

prompt: O/S DIST?

keystrokes:

output:

144488, BA8
N = 33,397.
E=138.3

prompt:

8:38

o/sDIST?

keystrokes:

Ssoonon
o0an

output:

144445, 387
N = 39,444,6697
E = 38,395,9758 J

 



 

Auto-Inverse

This routine is similar to the previous one, in that it
calculates the coordinates to the solution station and
offsets. In addition, it also calculates the angles and
distances for radial stakeout in the field.

Working from one point on a control line and sighting
another, all of the points which you calculate can be
'sprayed' directly using an EDM for the distances.

   
  

    

 

 

    

       

 

    

 

   

14444680774

T UTC INCERSE N
— |

T

/ es888"
— -_— EEHEE i807¢S begin

141481 instrument REB82 exit spiral
station =ass solutions

o

5 e888

z B88 solution
3 — S828 station

— |§ —ae LE B88

10600 El eat \ begini 2 ~ circular
138 portion

J solution station
E or offset °  

backsight 38700
— station 31000

Program memory should contain the program "SP" and the
same utility programs that are used for the ALIGNMENT
& OFFSET routine and the DEFLECTION & CHORD routine.
Size the calculator to at least 050.

Because the steps are identical to the ALIGNMENT &
OFFSET routine, with the exception of the input for the
setup and Dbacksight, we will give the keystroke
instructions through the first prompt for station.

Initialize the program by stroking (5) B80

1 COORD-0/S?

Answer this prompt yes, stroke [{) (8)

N J
17
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2 BRG=?

Input the entrance tangent bearing p
R/S

Input the quadrant code for the bearing
toward the P.I. of the system y

NS]

4 TS N+E
Input the north coordinate of the TS

ENTER®

Input the east coordinate of the TS
LYE

5 INVERSE?
Answer this prompt yesp pty vn

6 INST N+E
Input the north coordinate of the setup
point

[RY

Input the east coordinate of the setup point

LVS
7 BACKSITE?

Input the north coordinate of the backsight
station

ENTER#4

Input the east coordinate of the backsight
station

8

4

8 PI STATION?
Input the station of the system P.I.

R/S

9 DELTA?
Input the system delta. If the curve is
to the left, my

10 R?
Input the radius for the circular curve

11 L? R/S
Input the spiral length

R/S

Output of the curve data will be next. 0 if no printer
is attached. This is followed by the first STA? prompt.

\- %
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As an example of the keystrokes used with this routine,
we will follow the steps through the input of the first
station, and do one set of the offsets at that station.
There is really no difference in the keystrokes between
this routine and the previous one, except for the input

of the setup and backsight coordinates.

Keystroke Examples

When you answer yes to the prompt, "INVERSE", the
prompts for coordinate input are called up. After that
input the keystrokes are the same as for the Alignment
& Offset routine.

keystrokes: keystrokes:

Der Ba 80800
prompt: COORD-0/S?

keystrokes: 0] 5 Be B8

”
prompt: BRG=? prompt: BACKSITE?

keystrokes: keystrokes:

808008680 80600
prompt: QD=?

keystrokes: 8B © 0D©

EX ”
prompt: TS N4E prompt: PI STATION?

keystrokes: keystrokes:

|]B00 cm ooon
B©B 4] B8 8 prompt: DELTA?

©B keystrokes:

prompt: INVERSE? BBB© BDBB

keystrokes:

oo
prompt: INST N+E

NS /
19

R/S

prompt: R?   



 

RADIAL INVERSING

keystrokes: prompt: O/S DIST?

(1 Jsf6]o keystrokes:
prompt: 1? 2020

keystrokes: output:

Boen |;
H =

output: =

L = 263, 0008
54=5711'59.2 HD = 412.878
F = 1.460, 2068 4RT=68748° 15.1"

prompt: O/S DIST?
FI=148436, 445
CENTRAL & = 227@6°55.8° keystrokes:

80
S=136+18.278
50=135+83,278 output:

prompt: STA? ss =>oh. onan
H = 38.721.6149

keystrokes: FE = 38,513,787]

00000 a
output: dET=56784" 16,5"
137+038, aaa
N= 38.714,3292
E = 38,519.5814

HD = 339.819
dRT=58726'24.3  

If you would like more practice with this routine, you can
refer to the keystroke examples on pages 14 through 16,
and continue with the calculations.
are the same, and the only difference in the output will
be the distance and angle to the calculated point.

~

 

All of the keystrokes

 Because the capability for radial inversing is already
contained in this program, we have included a routine for
inversing from a known setup point to any point with
known coordinates. This routine may be used by itself
for calculating radial stakeout.

20
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The Radial Inverse routine may be used at any time, if
the program "SP" and its utility programs are in program
memory. Unlike the other routines, the RADIAL INVERSE
routine is accessed by using "GTO" (shift, RCL) instead

of "XEQ" to bring the program to the top of program
memory. After that, stroke B (shift, A) to begin the

Radial inverse

prompts.

Initialize the program with | B= 1D

1 INST NtE
Input the north coordinate of the
instrument point

input the east coordinate of the instrument
point A

2 BACKSITE?
Input the north coordinate of the backsight

point
Input the east coordinate of the backsight
point ye

3 N41E
Input the north coordinate of the point you
wish to set

Input the east coordinate of the point you
wish to set. 0

425
Note that stroking [[f[§ after 350 eo
the input of the east To “20 fa

i / itt

_—
—

}

 

  coordinate produces the /
output. If you do not have 7s

—- J 14

 

~ o

N

a printer attached, stroke p
until the prompt NtE 7

appears. ~

For the keystroke example i ry
on the next page, we will \ iPS
use the information shown

to the right.

\_ /
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coordinates 600/80.

would be as follows:

keystrokes:

[3 0a
pause, then 10

prompt: INST N*tE

keystrokes:

000 cx
an0n

prompt: BACKSIGHT?

keystrokes:

000cD
Dan

prompt: N+E

keystrokes:

000 ox
output:

423, Baan

dRT=33731"33, 1"
prompt: NtE

keystrokes:

000 CX 
NS

This keystroke example assumes that the instrument is
set up over a point which has the coordinates 100/100,
and that we are backsighting a point which has the

The coordinates of the building corners which we want
to set are shown in the sketch on page 21.

 
22
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The keystrokes

output:

358, pagan

HD = 398,512
dRT=427R5 45,3"

prompt: N+tE

keystrokes:

0006 cx

output:

425, page

HD = 436.893
{RT=4£758° 47,2"

prompt: NtE

keystrokes:

000 CX
output:

444, Baca

HI = 438.634
{RT=43782" 17.6"

NOTE: The coordinates are

not output (as shown)
unless the printer is
attached.  

/
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Another common method of layout for spirals is the
TANGENT-OFFSET method. This routine calculates the
distance along the tangent and the offset from the tangent
for any station on the spiral. ©

Tangent Offset

 

/
Ne /

SOLUTION STATION

   

  

\
_”

3G > any point on spiral

> “er ~~
Ro, 5 ~~ EXAMPLE SPIRAL
\g « A = 22°06'55"
» goTs = 418.175" R= 1460.000"
. oo Ls = 265.000" Xs = 264.782"
\ wr 8s = 5°11'59.2" Ys = 8.012’

11°42'56.5" Lc 298.537'
\ v

Ac

7 P.I. STA 140+36.445

Initialize the program by stroking (i) 0B

1 COORD-0/S?
Answer this prompt no, with 0 >?

R/S

2 TAN O/S?
Answer this prompt yes, stroke

3 PI STATION?
Input the station of the system P.I. y

R/S

4 DELTA?
Input the system delta angle. If left, [fH
before stroking

R/S

5 R?
Input the radius of the circular curve

4pe] 1)

6 L?
I t the length of spiralnpu e length of spira py

Output will be the spiral system data, as in the previous

routines. Continue stroking gf, if there is no printer

attached, until the "STA?" prompt appears

\_
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a
7 STA?

Input the station for which the tangent
distance and offset are wanted Go

Output will be the tangent distance and the tangent offset.
Stroke (if no printer) until you again see the prompt

"STA?".

8 STA?
Repeat step 7 until all of the stations
needed in the entrance spiral have been
calculated, then go to the exit spiral by
stroking D|

Output will be the CS and ST stations, then the prompt

9 STA?
Input the exit spiral stations for solution
in the same manner as before, repeating
step 7 until all of the required stations
have been calculated. The exit spiral can
be calculated in either direction, but the
tangent distances and offsets are from the

ST, sighting toward the P.I.

You should be familiar with the curve input by now, but
we'll include it to have a complete example.

keystrokes: keystrokes:

prompt: COORD-0/S? 00B

keystrokes: prompt: DELTA?

0D keystrokes:

prompt: TAN O/S? (22) -Jofe]s5]5]

keystrokes: R/S

prompt: R?

prompt: PI STATION? keystrokes: a0onn

\- /
  



 

prompt: L?

keystrokes:

80am
output:

L = 265.0888
Si=5 ii CO 3
Lh HO RrSei

k = 1,408, Bean

Pl=148+36,44%
CEHTRAL 4 = 22 8% 3%.8[

em
a=a

  

S0=13

prompt: STA?

keystrokes:

S8G0o00
a

output:

TD = 81.7294
T 0/5 =

prompt: STA?

keystrokes:

0800006
output:

130+88, aaa
TI = 131.6963
T 075 = 2.5858Le dUlL

 

prompt:

keystrokes:

80080
0680 

Keystroke Examples

With the entrance spiral
calculated, move to the exit
spiral with the keystroke

output:

5T=144+46, 887
[S=141481,887

prompt: STA?

keystrokes:

Sonos
ooao

output:

141+21, 887

TD = 284.7821
T 0/5 = -8.0119

prompt: STA?

keystrokes:

output:

142+08. BO
Th = 246.6344
T 0/5 = -6.4724

prompt: STA?

keystrokes:

008eoon
output:

143+8%, AAA

Th = {45,7953

T0758 = -1,3629

prompt: STA?

keystrokes:

Th = 46,8872   
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T 075 = -8,8447
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THE RADIUS POINTS ARE

"DOWNSTATION"
OF THESE TWO INTERSECTIONS

  

   

 

  
ios POINTS ARE

"UPSTATION"
OF THESE TWO INTERSECTIONS

SPIRAL AND CIRCULAR
CURVE INTERSECTION

   
Known

Point
KNOWN BEARING

S
t
a
t
i
o
n
i
n
g
5

    

 

"INSIDE"

SPIRAL CURVE AND
LINE INTERSECTION  \_



 

a

We'll be the first to tell you that this is not a fast program,
but if you've ever had to trial-and-error your way to an
intersection point along a spiral, you'll be happy that you
have a program which will even do spiral intersections.

Intersections

The program will calculate the spiral station and
coordinates for an intersection with a line which comes
from a known point at a known bearing, or with a curve
whose radius and radius point coordinates are known.

The routine is accessed through the COORD-0/S? prompt,
with the same input of the spiral data, to the first "STA?"
prompt.

Initialize the program by stroking (3 80

1 COORD-0/S?
Answer this prompt yes, stroke

2 BRG=?

Input the entrance tangent bearing, and
stroke

LV

3 QD=?
Input the quadrant code for the bearing
toward the P.I.

YZ

4 TS N1E
Input the north coordinate of the TS

ENTER®

Input the east coordinate of the TS

5 PI STATION?
Input the main P.I. station

2 N
Y

1]

El N
o 7)

6 DELTA?

Input the system delta. If curve left, [&5
before stroking py”

7 R?
Input the radius of the system's circular
curve

LYE

\_ J
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4

8 L?
Input the length of the spiral y

R/S

Output will be the spiral data and the TS and SC stations.

9a STA?

If the intersection occurs in the entrance

spiral, enter the INTERSECTION ROUTINE
by stroking D

or |

9b If the intersection occurs in the exit spiral,
stroke 0B. After the output of the SC
and ST stations, at the "STA" prompt,
stroke 0

10 POINT N+tE
Input the north coordinate of the known
(or radius) point

Input the east coordinate of the known (or
radius) point

R/S

11 APPROX STA?
Input the approximate station along the
spiral where the intersection occurs. This
may be scaled.

R/S

12a CURVE?

If this is a spiral to curve intersection
stroke

or GO TO STEP 13C

12b If this is a line to spiral intersection,

stroke 0

For the line intersection, you will need to know whether

the origin is "inside" or "outside" of the curve, as defined
in the sketch on page 26.

\_ J
28

  



 

User Instructions

13L OUT?

If the point lies "outside" stroke 2. if
"inside" stroke

R/S

141 BRG=?
Input the bearing of the line oy

S]

15L QD=?

Input the quadrant code from the spiral
to the point

LV

Output will be the distance from the point to the spiral,
followed by the spiral station and its coordinates.

The curve intersection requires knowing whether the
radius point is "upstation" or "downstation" from the
intersection (see sketch on page 26).

13C UP?
Stroke if the point lies "upstation",
or [fj if "downstation"

R/S
14C R?

Input the radius of the intersecting curve

R/S

Output will be the azimuth from the radius point to the
spiral, followed by the spiral station and its coordinates.

In both cases, the program takes the approximate station,
tries it, and then adjusts the station and tries again.

This process is continued until a matchup is achieved,
and the answer is output. The station will be accurate
within 20.012 feet, and the azimuth output will be within
+2.5 seconds (based on comparisons with known data).

More accuracy may be attained (see program listings),

but this makes it a very slow program, instead of a not
fast program. If you remember that until recently
(computers), we only calculated layout to nearest tenth
of a minute and used the approximate 10 as gospel, the
accuracy is satisfactory within the limits of the accuracy
with which the points can be set.

N 9%
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As an example of a curve to spiral
intersection, we have a curve
with a radius of 250' intersecting
our entrance spiral at a scaled
station of 137+54.

The coordinates of the known
radius point are N38,573.5972 and
E30,663.4123. The radius point
is what we call "downstation" from

the intersection.

Find the actual station of the

 

intersection, and the azimuth of
the circular radius at the point 1S RR

of intersection.
keystrokes:

keystrokes:

DexB0 0
prompt: COORD-0/S? prompt: PI STATION?

keystrokes: keystrokes:

800800
prompt: BRG=? oon

keystrokes: prompt: DELTA?

B83 B B8 BB keystrokes:

prompt: QD=? B806B

keystrokes: LVS

0 prompt: R?

prompt: TS N+E keystrokes:

keystrokes: B0 BD [0]

8008008 prompt: L?

BBB keystrokes:

808000
0]2

prompt: INVERSE?  
\_
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prompt: STA?

keystrokes: oO

prompt: POINT N+E?

keystrokes:

000600
0000 cm
2800080
00880

prompt: APPROX STA?

keystrokes:

86000
prompt: CURVE?

The actual azimuth used

S 40°35'25 E,

data).

prompt: POINT N+tE?

keystrokes:

S8006Da0
00nn cm
800080
ooean

prompt: APPROX STA?

keystrokes:

Seaann
prompt: CURVE?

0m
keystrokes:

\ 
319°24'35", and the station was 137+52.6.
same point and try a line intersection; use a bearing of

and start by stroking
intersection may be calculated after input of the spiral

Keystroke Examples

keystrokes:

oo
prompt: UP?

keystrokes:

oo
prompt: R?

keystrokes:

(205 0 Jws
output:

317 24 35.1

137452. 608 H = 323.763.4428
E = 38,508. 7589

to design the example was
We can use the

(more than one

 

prompt: OUT?

keystrokes:

om
prompt: BRG=?

keystrokes:

LYS

prompt: QD=?

keystrokes: Bm
output:

258, Bas

137452.618
N = 38,763.4515
E = 38.588,7477
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Program Listings

      

  

These programs, "SP" and the utility programs used with
it, contain 1658 bytes of programming (834 program steps),
and occupy 289 registers of program memory when sized
to the minimum 050.

If your version of this booklet contains the programmed
cards, angular output will appear as 22"8:'35.2". As shown
in the program listings (no synthetics) the angular output

will be as 22 #& 55.8,

As mentioned on page 29, more accuracy may be attained
in the intersection routines by changing FIX 3 to FIX 4
at program steps 342 and 618, but this is not advised.

a1 bp 5TH 99 570 42
az i 188 RCL 86
83 6% 570 18} HX
#4 SF 2 £9 HHS iz -
83 CLEC etl =e 183 S70 at
8c FIX 4 71 RRCL 48 184 57+ BZ
a7 CF al 39 ER 17 72 RYIEH 185 RCL 85
ag 3 48+LBL 81 73 "54=" 186 RCL 41
89 STO 11 41 “PI STATIOW?® 74 REQ "DMS" 187 -
18 -18 42 PROMPT 7a "R=" 183 2
1570 12 43 STO 86 76 ARCL 28 189 *

12 -42 44 “DELTA?" 77 RYIEM 11@ 570 21
13 70 13 45 PROMPT 78 CLE 111 I-F
14 216 46 x{@? 79 ADv 112 RCL 24
5 ST0 14 47 ¥EQ 38 88 F357 13 *

16 1328 43 HE G10 114 RCL 48
17 5T0 15 49 2 115 2
18-3368 58 7 *
19 S70 16 51 STG 83 +
28 -73604 52 CF ai 4
21 S10 17 53 =R?" STi
22 £85444 34 PROMPT
23 570 18 55 OF 84
24 £394728 96 STO 28
23 S70 19 57 "i=?"
26 OF 22 58 PROMPT
27 CF 83 59 S70 44
28 CF 14 a# ENTERt
29 OF 15 Al 57+ 82
3a CF a5 62 RCL 28
31 CF Bf 81 4
iz OF &7 hd 2

BSS    ~
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132 RCL 83
133 2
134 +
135 HHS

137 CLD
138¢LBL 13
139 XEG 89
148 XO3Y
141 RCL 41
142 TAN
143 7
144 -
145 F3? 82
146 CHS
147 STO 42
148 @
149 RCL 81
156 ECL 48
131 +
152 S10 83
153 RCL @1
194 ECL 42
155 +
156 ECL 81
157 ADV
158 "75=-
199 FS? 82
168 "57="
16! RCL 81
162 SF 18

164 CLA
165 "5C="
166 F357 82
167 “C3="
168 RCL 83
169 SF 18

171 =STA?"
172 PROMPT
173¢LBL D
174 SF 88

N
 

131 "CENTRAL £

136 XEQ -“DMS*

163 XER =STA"

178 ¥E@ =STA"

= 175 CLA
176 F537 #5
177 #E@ 22
178¢LBL 18
179 RCL &7
188 RCL a1
181 STO @7
182 XY
183 STO al
184 RCL 48
185 CHS
186 STO 48
187 +
188 STO @2
189 SF 82
198 GTO 15
191¢LBL E
192 ST0 82
193 CF 81
194 FC? 11
195 ADY
196¢LBL 19
197 SF 84
198 RCL 82
199 -
288 F52C 2
2681 GTC 08
282 RCL 84
283 CF 82
284 x(a?
283 SF 82
286 ABS
287 RCL 83
288 RCL 82
289 -
218 ABS
211 ¥{=Y?
212 GTO 68
213 XO
214 GTO @7
215¢LEL 0a
216 SF a8
217+LBL #7
218 F57C 82

T+ @
RCL
RCL

F
d

F
d

F
d

Fa
d

Fa
d

RCL 48

F
d

M
a

F
a

26 x12

227 RCL 41
228 I-k
229
238 STO oa
231 XEG 89
232 F57 ai
233 G70 a4
234 R-P
235 Ri
236 HHS
237+LBL 84
238 STO 38
239 X{XY
248 570 31
241 a
242 S70 32
243 RCL a2
244 FC? 11
243 XEQ =5TA"
246 FIZ 3
247 “Ch = =
248 ARCL 31
249 F5? 14
258 AYIEH
251 RCL 38
252 "DEFLECTION &=*
253 FS? 14
254 XEQ “DMS”
255 RCL 38
256 CHS
257 RCL 68
258 R-1
259 HHS
268 HHS+
261 98
262 HMS+

33
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262 "RADIAL £ ="
264 FS? 14
2h5 EEQ "DMS"
266 HE
267 STO 38
268 FC? 83
269 CLD
278 FS? 85
271 G70 23
272 FS? 83
273 GTO 23
274 =STA?"
279 FS? 14
276 PROMPT
277 F57C 88
278 GID 19
279¢LBL 89
288 CF 22
281 ¢
282 S70 43
283 @
284 STD 88
285 STD 89
286¢LRL 82
287 RCL 08
288 RCL 43
289 Y1¥
298 1a
291 ST+ 43
292 CLX
293 RIN
294 RCL IND 43
295 /

29 14
297 57- 43
293 CL
299 RIN
388 RCL 88
381 RCL 89
382 S70 88
383 RIN
384 +
385 STO A9
386 DSE 43  



 

313
314
215
ie

7
318
719

321
322
323
324
325
326
327
328
329
338
in
332
333
334
335
336
in
338
339
344

342
343
144
345
346
347

349
354

\_
 

2 ABS
*

LASTY
REL 83
i
+

*

RTH
328¢LBL 1

SF 11
"POINT HE?"
PROMPT
STO 49
RIN
STD 48
"APPROX STR?"
PROMPT
510 az
"CURVE"
XEQ 25
F3? 18
GT0 14
“ouT=
XER 23
FS? 18
CF 26
SF 18
ZED "AZ"
CF 18

J41eLBL 12
FI¥ 3
BND
aT 24
ROL 82
XED E
RTH

348+LEL 18
SF 12
{|p

351 EER 23
352 FS7 18
351 CF 26
394 CF 18
355 =r?"
356 PROMPT
357 KEG 12
338 ETH
359+LBL 21
368 =COORD-0/5"
361 ¥E@ 25
32 FS? 18
363 SF 83
Jo4 CF 18
365 F57 83
366 XEQ 22
367 FS? 83
368 GTO 16
369 "TAN 0/5"
37 XEQ 23
371 FS? 18
372 SF 82
373 CF 18
374 FS? 43
375 G70 17
376 SF 14
377 RTH
J78eLBL 16
379 =INYERSE"
380 XE& 25

381 F57 1a

382 SF Bs

383 OF le

384 F57 BE

385 XEQ 2a

386 GTO i

387 RIN

388¢LBL 25

8G =p

398 AON

91 PEOMPT

392 ROFF

393 A570 &

394 ye

w
d

4A3 STO 44

S10 33

4@5 STO 39

486 GTO 81

487 RTH

483+BL a

489 SF 15

41R¢EL 28

411 "INST NE"
412 PROMPT

413 STO 49

414 KIN

415 STD 48

416 "BACKSITE?"
417 PROMPT
418 RCL 49

434 GTO 81
433 RTH
4364LBL A
437 ADV
438 CLA

34

 

439 ARCL ¥
448 F57 55
441 AVIEN
442 CLA
443 ARCL ¥
444 FS? 55
445 AVIEN
446 YEO 63
447 "Nt E7*
448 PRONPT
449 RTH
458+LBL 83
451 AD¥
452 RCL 49
433 -
4534 KY
455 RCL 48
456 -
437 R-F
4538 FIZ 3
4539 "HD = ©
458 ARCL X
461 AVIENW
462 CLE
403 ROMY
464 ¥{37?
465 Jed
466 +
467 STO 46
468 ENTER?
469 ENTER?
478 94
471 +
72ic !

473 +

474 INT
475 570 47  



 

 -

483 HHS
484 FI¥ 4
485 RCL 47
486 ECL 46
487 RCL 45
488 HE
489 -
498 ENTER?
491 CLX
492 XY
493 xin?
494 36
495 +
496 HM3
497 ~4RT="

3
0
0

498 XEQ “DMS-
499 ETH
J88+LBL 38
J81 SF 87
582 CHS
383 RTH
S84¢LBL 22
aes SF 18
586 XEQ "RZ"
287 CF 18
588 STO 39
389 “TS NtE"
518 F5? 88
911 =ST NE"
512 PROMPT
913 §T0 33
914 RIN
315 STO 44
316 RTH
S17eLBL 2
218 RCL 3
519 RCL 3
328 HR
321 F572 @7
322 CHS
923 F57 88
924 CHS
323 +
926 S70 37

\_

D
i
e
d

a

33% 10 = ©
348 ARCL 33
41 FC? 11
342 AYIEH
43 "E=
344 F5? 83
45 "T0/5 ="
246 ARCL 36
947 FC? 11
248 AYIENW
349 F57 86
398 ¥EQ 83
991 RCL 37
352 RCL 38
993 F5? #7
554 EER 31
393 F57 88
396 CH3
397 +
398 STO 32
999 F537 11
368 XEQ 85
J614LBL 24
362 RADY
963 RCL 32
364 "STA?"
365 F57 83
566 PROMPT
567 "0-5 DIST?"
368 FC? 11
369 PROMPT
are "0/5 =

571 F37 89
572 RADIUS POINT *
373 FC? 89
374 ARCL X
573 F57 55
376 AYIENW
377 P-R
378 RCL 35
379 +
388 F57 89
581 STD 35
382 KIX
583 RCL 36
384 +
585 F57 89
986 STO 36
5387 "N= ©
388 ARCL Y
389 AYIENW
298 “E = ©
391 ARCL X
392 RYIEH
393 FS? 86
594 XEQ 28
995 F57 89
396 GTO 32
597 GTO 24
398 ETH
999¢LBL E
608 GTO E
681 RTH
6@2¢LBL 83
683 RCL 36
684 RCL 49
685 -
686 RCL 35
687 ECL 48
688 -
689 R-P
ald FS? 12
611 ROMY
612 STO 23
B13 KOH
hl4 FC? 12

35

613 158
616 FC? 12
B17 +
618 FIX 3
619 BND
628 RCL 24
621 8=Y?
622 GTO 86
623 FS? 12
624 ¥EQ 13
823 -
626 D-R
627 RCL 28
628 RCL 31
629 X12
638 RCL 48
831 ¥t2
632 /
833 *
634 *
633 .8
636 *
637 F5? 2
638 CHS
639 RCL 82
648 +
641 XEQ E
842 ETN
ad43eLBL 13
hdd -
645 ENTERt
h46 ATAN
847 COS
048 /
543 FS? 26
638 CHS
631 RCL 82
632 +
633 ¥EO E
534 RTH
#95¢LBL 86
636 CF 11
637 FIX 3
638 RCL 25

C
r

 



 

639 CLA
68 ARCL X

661 FC? 12
ho2 AYIEW
663 CLA
6b4 F57 12
663 REQ 14
bbb SF 26
667 RCL 82
668 XEQ E
669 RTH
h78¢LEL 14
671 CF 12
672 ©
67d EO
674 EY?
673 368
676
677 HHS
678 REQ "DMS"
679 CLA
688 RTH
681¢LBL J
682 SF A9
683 “CIRCULAR: ~
684 F537 53
685 AYIEW
686 GTO 24
687¢LBL 31
688 CHS
689 138
698 +
691 RTH
£92¢LBL 32
693 =5TA?"
694 PROMPT
695 ADY
696 FS? 33
697 XE -STA"
£98 FIX 4
699 RCL 83
788 -
781 RCL 32
782 FC? #7

\_

[a
n

7
T
M
I

+
Ga

d

 

781 138
784 FC7 &7
783 -
786 XO
787 138
788 *
789 PI
iia 7
711 RCL 28
712 7
713 F357? #7
714 CHS
713 +
716 RCL 28
717 "0/8 =
718 PROMPT
719 ARCL X
728 Xa?
721 AVIEW
722 FC? #7

=
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o
r

n
d
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d
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Ca
d
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d
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d
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00
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n
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:
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r]
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he
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o
r 5 oz ro
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737 F537 #6
738 XE 82
739 CF 89
748 CTO 32
741 RTH
742¢LBL 28
743 FC? 89
744 XEQ 83
745 ETH
746¢LBL "DMS"

747 ENTER?

748 INT

749 CF 29

708 FIX @

751 RRCL X

792 -

793 1 E2

754 #

793 ABS

796 570 23

797 INT

798 tk -

799 KEG 88

768 ARCL ¥

761 RCL 23

762 FRC

763 1 E2

764 *

769 FIZ 1

766 “F "

767 XEQ 88

768 ARCL 3

769 AYIEN

778 FIZ 4

771 SF 29

772 RTH

773+LBL 88

774 18

775 EGY

776 EY?

777 "Ha"

778 ETH

779¢LBL "STR"
7868 CF 29
781 FIZ 8
782 FC? 18
783 CLA
784 STOY
785 1 E2
786 7
787 ENTERt
788 INT
789 ARCL X
798 -

36

gareLBL "AZ"
88g “BRG=?"
809 PROMPT
gle -an=7-
g11 PROMPT
212 XO
812 HR
814 XOX
815 ENTERY
816 ENTER?
817 2
218
819 INT
228 Fl

w
n Ed2
0

=
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D
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HP41-CV/CX
SOLUTIONS BOOKLETS

VERTICAL ALIGNMENT
Calculates CONTINUOUS vertical
alignment without changing back
and forth between Grade and
Curve routines. Asymmetrical,
Compound and Reverse Curves.

booklet #525 . . . . . $6.95
with programmed cards $12.95

SPIRAL CURVE SOLUTIONS
The only COMPLETE spiral curve
program for use with hand-helds.

Booklet #529 . . . . . $6.95
with programmed cards $12.95

EDM SLOPE STAKING
Sets slope stakes and reference
points from remote instrument
and backsight locations directly.

Booklet #533 . . . . . $6.95
with programmed cards $12.95

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

Booklet #535 . . . . . $6.95

with programmed cards $12.95

POINT STORAGE CONVERSIONS
for the

HP41-CV/CX Surveying Pac

Traverse, Inverse & Sideshots

w/automatic compass correction.

Booklet #521 . . . . . $6.95
with programmed cards $12.95

INTERSECTION SOLUTIONS

(Auto-Inverse routine added)

Bearing-Bearing, Bearing-Dist,
Dist-Dist and Offset to a Line.

Booklet #523 . . . . . $6.95
with programmed cards $12.95

Coordinate Transformation
Rotate or re-scale. Automatically
outputs the new rotated bearings
and distances between points.

Booklet #527 . . . . . $6.95
with programmed cards $12.95

PREDETERMINED AREAS
Calculate required areas from
your pre-stored coordinate pairs.

Booklet #531 . . . . . $6.95
with programmed cards $12.95

Software by D’Zign
P.O. BOX 1370 » PACIFICA, CA 94044

(415) 355-8942

CA residents add 6.5% sales tax

 

  

CO®O 41
This is the ROM you've been needing. Complete traverse, inverse

.everything the others have and more! Coordinate storage
and retrieval option by point number.

angles before input in the field.
No need to pre-divide to mean

The closure routine includes automatic angle check and adjustment.
The compass and transit corrections are automatic, with auto-inverse

between the adjusted coordinates, all at the touch of a button. Does

not require X-memory to work.

Contains keyboard functions for all of the common conversions; Feet

to Meters, Feet to Foot-Inch-Fraction, Azimuth to Bearing, (option of
North or South Azimuth), add or subtract feet-inch-fractions directly

with one shifted keystroke! And,
of these.

of course, inverse functions of all

available early 1988



$6.95

41 8

ISBN 0-944889-00-X
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