
1768 C PROGRAM DESCRIPTION I
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~ ~.;;:: (.I{ t-W ~Program Title ..SUPERELEVATED ROADWAYDESIbN HITIl EL!:VP,TIO:!S
Contrlbutor'a Name j:Jreg Laragan.. (~17 CO/--;~-:;6

Program Description, Equations, Variables The SUPER program solves for the centerl ine and
shoulder elevations of a superelevated roadway curve of a normal crown roadway
section. The solution is for superelevation attained by rotation about the roadway
centerline. and the transition from crown section to superelevated section is made
without the use of.spirals.

The input phase of the program is divided into two sections: "Vert Align" and
"Horiz Align". The IIVert Align" section is patterned after the HP Surveying Module
IIVERr prog~am, and input prompts and requi red data are exactly t~e same as for
the IIVERT" program. The SUPER program has been developed to a11ow use of the IIVERT"
program "*" subroutines if the Surveying Module is in place. This enables the pro-
gram to run wi th one 1ess. memory modul ethan is requi red without the Surveyi ng
Module. The 11*" subroutines are included as a separate program in case the Surveying

Nece •• ary Acceasories 3 memory. modu 1es*. Printer opt iona 1; ca rd reader he1pfu 1 .

Operating Limit. and Warnings The user must be aware of changes in alignment that co.uld~-
ca~se bad outputd~ta, i.e. a grade change or new horizontal or vertical curve.
The prQgram assumes that if a printer is connected it will be turned on.
*Onl fwo memory modules are required if the HP Surveying Module is used.
Reference(s) AmerJc:~nAssociati9n of?t~Je Highway .9fficials. A -Policy on Geometric
Design of Rural Highways. Washington D.C·19~~ _.. .._.
Idaho Transportation Department, Division of Highways. Survey and Plans Manual.

Thts P'"D9r&m*_ -.cl o<Itof _ respec1IO Ihe,..,~ ••••"".. given in ProQr_ Descnpoon II. User 1COePlI..-.d uses". program materiel AT HIS OWN RISK. in reianee SOlelyupon'" own
~ 01 Iheprogram meterlAl and witlloul reliance upon any ~a~on or claocnplion concerning Iheprogram malerlAl.

NEiTHeR HP NOR THE CONTIVBUTOR MAKES my EXPRESS OR IMPLIED WARRANTY OF my KINO WITH REGARD TO THIS PROGRAM MA TER~. INCLUDING. BUT NOT LIMITED TO. THE
IMPLIED W•••RRANTIES ~ MERCHANTABILITY "'ND FITNESS FOR •••P•••RTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIA8l.E FOR INCIOENT •••L OR CONSEOUENTIAL
D.-.MAGES N CONNECTION WITH OR .\RISING OUT ~ THE FURNISHING. USE OR PERFORMANCE ~ THIS PROGRAM MATERIAL.
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Module is not available.
The "Vert Al ign" section prompts until sufficient parameters have been

entered to define either a straight grade vertical alignment or a vertical
curve connecting two different grades. Once the alignment has been defined,
the ~enterline elevation of any station within the range of the defined al-
ignment can be calculated. The SUPER program contains modifications to the
"VERT" program to also allow calculation of stations outside the limits of
vertical curves, provided the alignment either side of the curve remains as
initially defined. If a grade change or new vertical curve is encountered,
the "Vert Align" input must be changed.

The "Horiz Align" section of the, input phase is required to establish
the limits of horizontal curvature and to determine the necessary superel-
evation and tangent runout lengths for the given design speed, superelevation
rate and shoulder widths. Because the horizontal alignm~nt is generally
firmly established at the time superelevation grade data is required, the
program assumes that all of the necessary horizontal alignment parameters
have been previously calculated and therefore the "Horiz Align" inputting
does not have the flexibility of the "Vert Align" section.

The program allows different shoulder widths either side of centerline
and makes the calculation of runoff length(RL) to accomodate the shoulder
that is the greatest distance from the axis of rotation, which in this case
is the "centerline". This way the runoff length provides the smoothest tran-
sition from normal crown section to full superelevated section, regardless of
differences in lane widths. The runoff length is calculated using the input---~
values for design speed, superelevation rate and shoulder widths, and the
calculated value is compared against the minimum acceptable value for the
given design speed. If the calculated runoff length is less than the minimum. .
standard, the minimum value is used; otherwise the calculated value is used
and rounded to the nearest multiple of 10 or 25. The runoff length, superel-
evation rate and crown rate are then used to calculate the corresponding tan-
gent runout length(Z), and RL and Z are displayed. The runoff and runout length
can be calculated independently of the other program sections without the.need
for input of any vertical alignment data by executing the 'subroutine IIHA".
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Prior to the initial calculation of any roadway grades, it is a good
idea to check the superelevation rate to verify that it is adequate for the
design speed and the degree of curve. The SUPER program provides this check
through a subroutine that calculates the safe speed and compares it to the
design speed, adjusts the design speed to equal the calculated safe speed,
calculates a new safe speed based on the adjusted design speed, and conti-
nues the process until the two values are within 0.5 miles per hour of each
other.

Elevation data can be obtained for any individual location within the
defined alignment through the use of the G key as in the "VERT" program, or
after the initial station has been entered, a specific interval for spaci'ng
of points can be input by using the I key, again as in the "VERT" program.
The SUPER program will then prompt for the last station desired for output.
This allows calculation of grades beyond the end of vertical curves.

The program calculates the shoulder elevations by first calculating and
storin~ the centerline elevation at the input station, and then determining
the location of the station with respect to the superelevation rotation. Any
station must satisfy one of the following cases: (1) Located at either end
of the horizontal curve, before or after any tangent runout occurs. This
would be: Station< =(PC-2RL/3-Z) or Station> (PT+2RL/3+Z); (2) Located
within the tangent runout at either end of the curve: (PC-2RL/3-Z)<=Station
<=(PC-2RL/3+Z) or (PT+2RL/3-Z)<=Station<=(PT+2RL/3+Z); (3) Located at
either end of the curve in a partially superelevated section: (PC-2RL/3+Z)< =
Station<=(PC+RL/3 ) or (PT-RL/3 )-<=Station<=(PT+2RL/3-Z); (4) Locateq~_>_
within the fully superelevated section: (PC+RL/3 )c:=Station<=(PT-RL/3 ).
Once the program determines which range the station is within, it calculates
the proper values to be added to or subtracted from the centerline elevation
to get the shoulder elevations. The decision to add or subtract is controlled
by the status of Flag 05 and ensures that for a curve r~ght the left shoulder
will rise and the right shoulder will drop. The opposite is true for a curve
left.

A special subroutine has been included for outputting the station in a
form familiar to civil engineers and surveyors. The global label IISTAIIwas
used for the subroutine so that it could be used with other programs if
desired. The subroutine takes the numerical value of the station (which must
be stored in register seven) and outputs it as IISTA XXX+XX.XXi,• for instance,
52254.06 stored in R07 would be output as IISTA 522+54.0611

•
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Much of the IIVert Alignll section of the input phase of the SUPER program,
and also the sections for calculation of the centerline elevation, consist of
portions of the HP Surveying Module "VERTII program that were either used exact-
ly as they appear in that program or modified somewhat to better suit the needs
of the SUPER program. Following is alist of the SUPER program lines that were
used from the IIVERT" program, along with the corresponding line number from the
"VERTII program:

SUPER Line Number Corresponding IIVERT" Line Number
12-74
76-116

117-124
125-142
144-190

308
312-316
322-324
325-326
328-331
342-358
447-449
592-593

595
600
601

02-64
66-106

108-115 -.
187-204
116-162

237
238-242
243-245
247-248
250-253
254-270
283-285
286-287

289
288
290

Since the SUPER program was set up to be used with or without the
Surveying Module, XEQ commands have been used in the progam in all cases.
When the Surveying Module is in use, those XEQ commands that call for one
of the subroutine sets contained in the Module would execute faster if
changed to XROM. This can be easily accomplished by deleting the particular
line and then replacing it; using the XEQ key with the Module in place will
give the XROM command in the new line.
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P.C. - Point of curvature
P.I. - Point of intersection of tangents or grades
P.T. - Point of tangency

V _ - Desi gIL~PJ:!e
D - Degree of horizontal curvature
R - Radius of horizontal curve, in feet

EL - Centerline elevation at station STA
STA - Station with centerline elevation EL
STAI - Beginning station

Gl - Beginning grade of vertical curve or grade of straight grade, in percent
ELI - Beginning centerline elevation

Gn Ending grade of vertical curve, in percent
L - Length of curve, in feet

EL0 - Centerline elevation of high or low point of vertical curve
ELI Centerline elevation of vertical curve at P.I.
ELi - Inside shoulder elevation
ELo - Outside shoulder elevation

Wi - Width from centerline to inside shoulder, in feet
Wo - Width from centerline to outside shoulder, in feet
e - Superelevation rate, ft/ft (interchangeable with S)
S - Superelevation rate, ft/ft (interchangeable with e)
c - Normal crown rate, ft/ft
f - Safe side friction factor

e+f - Centrifugal factor
RL - Superelevation runoff length, in feet

Z - Tangent runout (crown runoff) length, in feet
M - Multiplying factor for width of road
Rs - Distance from axis of superelevation rotation to·'farthest edge of

pavement, in feet
r - Runoff ratio, or maximum relative grade between profiles of edge and

centerline of a 241 pavement
WL - Width from centerline to left shoulder, in feet
WR - Width from centerline to right shoulder, in feet
WT - Shoulder to shoulder width, in feet

B.F.S.- Begin full superelevation
E.F.S.- End full superelevation
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FORMULAS FOR VERTICAL ALIGNMENT
For straight grade and beginning grade prior to vertical PC station:
(1) EL=(STA-STAI)(GI/100)+EL1
For vertical curves, when L and PC are known:
(2) [(Gn -G1 )/200L] (STA-PC)2.+ (G1/l00)( STA-PC)+ (ELl- EL )=0
When L and PI are known:
(3) PC=PI-(L/2) Substitute in equation 2
When EL0 and PC are known:
(4) L=200(ELI-EL0)(Gn-Gl)(1/Gl~)
When EL0 and PI are known:
(5) L=200(EL1-EL0)(Gn-G1)(1/GnGI) ~
When a specified point and PC are known:
(6) L= {(STA-PC)7 [(Gl/lOO)( STA-PC)- (EL-ELl)]} [200/ (Gi-Gn)]
When a specified point and PI are known:
(7) (L74 )+{(STA-PI)- [200/ (GI-Gn)] [(G1/l00 )(STA-PI)- (EL-ELI)J) L+ (STA-PI)l=O
(8) EL1=ELI-(GI/IOO)(L/2)
For a station beyond the vertical PT station:
(9) EL= [L(Gn+GI )/200J + [STA- (PC+L)J (Gn/lOO )+ELl

(10) PT=PC+L
(11) R=5729.58/D
(12) f=0.09+(100-V)/1000
(13) e+f=V715R
(14) r=I/[2.5(V-30)+150]
(15) ~1=[(Rs-12)/24J+I
(16) RL= (12eM)/r
(-17) Z= (12cM)/r

For Case 1:
(18) ELi=EL-Wic
(19) ELo=EL-Woc
For Case 2:
(20) ELi=EL-W;c
(21) ELo =EL; +cWT[STA- (PC-2RL/3-Z)] /2Z

(21a) ELo=EL;+cWT[(PT+2RL/3+Z)-STA]/2Z



01768C PROGRAM DESCRIPTIOfJ I
CONTINUATION PAGE

For Case 3:
(22) ELi=EL-{eWi [STA-(PC-2RL/3)]/RL}
(23) ELo=EL.•.{e~o[STA-(PC-2RL/3)] /RL}
or

(22a) ELi=EL-[eWi(PT+2RL/3-STA)/R~
(23a) ELo=EL+[eWo(PT+2RL/3-STA)/RQ
For Case 4:
(24) EL.=EL-eW.

1 1
(25) ELo=EL+eWo

SUPERELEVATION RUNOFF ON CENTER CROWN ROADWAY
(WHEN AXIS OF ROTATION IS CE1HERLINE OF ROADWAY)

Centerline of roadwa
about which rotation
occur
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VALUES FOR DESIGN SUPERELEVATION RATE RELATED
TO DESIGN SPEED AND HORIZONTAL CURVATURE

D V=30mph V=40mph V=50mph V=60mph V=65mph V=70mph
0°151 NC NC NC NC NC NC
0° 30' NC NC NC RC RC RC
0° 451 NC NC RC 0.024 0.027 0.029
1° 00' NC RC 0.023 0.032 0.035 0.039
t301 RC 0.021 0.033 0.046 0.052 0.058
2°001 RC 0.028 0.042 0.058 0.066 0.074
2°301 0.021 0.034 0.051 0.069 0.077 0.086
3°001 0.025 0.040 0.059 0.079 0.08.7 0.094
3°30' 0.029 0.046 0.067 0.087 . 0.093 0.099
4°00' 0.033 0.051 0.073 0.093 0.098 0.100
5°00' 0.040 0.061 0.084 0.099 0.100 0.100
6°_00' 0.046 0.070 0.092 0.100 Dmax=4.5.0 Dmax=4.(j
rool 0.053 0.077 0.098 Dmax=5.5°
8°001 0.059 0.084 0.100
9°001 0.064 0.089 0.100

10000 I 0.068 0.093 Dm.:ly=8.5°
11000' 0.073 0.097
12°00 I 0.077 0.099
13°001 0.080 0.100
14°001 0.083 0.100 emax = O. 1016°00 I 0.089 Om::. v =13.5
18°DO' 0.093 STANDARD SUPERELEVATION CRITE
20°DO' 0.097
22°00' 0.099
24°001 0.100 ....

0.100
Dmax=25.a

D - Degree of curve
V - Assumed design speed
e - Rate of superelevation

NC - Normal crown section
RC - Remove adverse crown, superelevate

at normal crown slope
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VALUES FOR DESIGN SUPERELEVATION RATE RELATED
TO DESIGN SPEED AND HORIZONTAL CURVATURE

D V=30mph V=4Omph V=50mph V=6Omph V=65mph V=7Omph
0°15' NC NC NC NC NC NC
0°30' NC NC NC RC RC RC
0°45' NC NC RC 0.022 0.025 0.029
1°DO' NC RC 0.021 0.029 0.033 0.038
r 3D' RC 0.021 0.030 0.040 0.046 0.053
2°00' RC 0.027 0.038 0.051 0.057 0.065

-
Z' 3D' 0.021 0.033 0.046 0.060 0.066 "' 0.073
3·00' 0.025 0.038 0.053 0.067 0.073 0.078
3°3D· 0.028 0.043 0.058 0.073 0.077 0.080
4·00' 0.032 0.047 0.063 0.077 0.079 0.080
5·00' 0.038 0.055 0.071 0.080 0.080 Dmax=3.~
6·00' 0.043 0.061 0.077 0.080 Dm;n'=4.5°
7°00' 0.048 0.067 0.079 Dmax=5.0°
8°00' 0.052 0.071 0.080
9°00' 0.056 0.075 °max=7.5·

10°00' 0.059 0.077
n° DO' 0.063 0.079
12°00' 0.066 0.080 emax = 0.0813°00' 0.068 0.080
14°00· 0.070 Dmrlx=12.S SUPERELEVATION CRITERIA WHERE
16-00' 0.074 EXCEPTIONAL SNOW AND ICE CONDI
18·00' 0.077 ARE ENCOUNTERED IN CONJUNCTION
20·00· 0.079 MODERATE TO STEEP GRADES.

. 22·00' 0.080
0.080

Dmax=23.d

nONS

WITH

D - Degree of curve
V - Assumed design speed
e - Rate of superelevation

NC - Normal crown section
RC - Remove adverse crown, superelevate

at normal crown slope
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n' et:. z.q.'J-:-;~?o~~.-=LIampM Problem (Sketch If Deend)

Calculate roadway elevations
for the given alignment
from Sta.521+00 to ..•.0Sta.536+00 '0";..

R5 530
VERT\CJa..L AL\GNME"-lT

NOTE: Substandard S.
Should be 0.07

53S based .on cri t-
eria,

Input Function Dleplay CommentsiP SIZE 025 Minimum size ,

~Q]SUPER VERT ALIGN Beqln vertical alianment inout
- CURVE?

y PC=? -
O(OUU l:.L=·{

1361. 43 GRADE BEG%=?1.65 K:~ :TSl GRADE END%=?
5.518 RL L=?

1000 RI HORIZ ALIGN Beain horizontal alianment inout
CV R OR l?

R Pc=?
52254.06 L=?

716.25 DESIGN SP=?
40 LT SH W='{
23 c ( RT SH W=?
26 f( SUPER=?

.04 CROWN=? r'-.". --.02 RL=130/Z=65 Disolav runoff and runout lenqths
j) D=? Check safe soeed

8 IE 51 SAFE SP=44 55
52100 ~ STA 521+0 00

* LT SHEL=1367.57
* e.L. El=1 68.03
* RT SH EL= .367.51

100 LAST STA= Set spacinQ interval and last53600 STA 52:+01 ) ~t;\t;nn fnr nutnut
* LT SH 1= ;fi. fiO

, ( * C L EI =1 \I ~~
* RT SH EL- 5.86
* STA 523+0.(
* LT SH EL=13 ,5.65
* e.L. EL=1364 .73
* RT SH El=13f ,3.69
* STA 524+0.00
*- LT SH EI=1':l64nn - .
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" * C. L. EL=11n1 08

* RT SH Fl =1 ~:Fi? Oil

* STA 525+0 no
* LT SH Et = i2 .• 5

* C. L. E =1 If .4:
* RT SH EL= 3 iO 9
* STA 526+0.0
* T SH EL=11 i1 On

rc * C.L E =l1no. 14
n * RT SH :I=l1l)q 10
rc * STA 52 +0 00

* LT SH EL=13n0 4R
rc * C.L E1=11l)q l)Fi

* RT SH EL=135R 52

* STA l)2R+0.00 .-
* LT SH E = 360 i3
* C.L. EL=135 9.7
* RT SH El c 13S8 i7 ~~..
* STA 52 +0.00
* SH ] =11.61 4R

* C. L. EL=1360 56 -
* RT SH FI = 11l)q I)?

* STA 530+0.00
* T SH FI =11n? 1)4

* C L EL=1362 111, * RT SH EL=361 .62 -
'\ o( * STA 531+0.00

* .T SH FI =11Fill OA

* C. L. EL=1364.43
* RT SH EL=1363 91
* SiA 532+0.00
* LT SH EL=1366 qR
* C.L. EL=1367.44
* RT SH EL=1 i6.92
* STA 53 +0, (

* LT SH ~L=1 '0.71

* C l E =13~ 1 17

* RT SH EL= 370.65
* STA 534+0 •..0 r <_.~ ....•.

* _T SH FI =11 71) 111

* l EL=137 ~ 61
'e * H SH FI =1171) OQ

* :>"A 535+0 00

* LT SH EL=1380.31 .
f( * • L. EL=1380.77

* ~" S 1=1 to ?I)

* "A ~31 +0 (

* 5 1= :5.83
* C.L. E =11~ 29

* R" S ~I= 11 77
_~2_254. Of) ( "A ,2 +5. ( Calculat~ elt'::va . os at bori 7nntrl

* S ~I = 31 10 P r c:bt.inn
, * I E =1 Inl) 49

/( * H SH EL=1364.79
I



Semple Problem (SIc"'" Deehd)
Calculate roadway elevations
for the gi ven a1ignment TYPIcAL SECT'ON.
from Sta.105+00 to 115+00.
Design speed=50 mph

PROGRAM DESCRIPTION II

~

01768C
3·Cv. Lt.
A: 8-30'
T: 14\.~'
L: 2.03.33'
R:I909.&o'
S·· 0.059 j',

2"3d c....Rt
A~5-30' +
T: 110.08' ~- L:l2C.OO' -, R:Z29I.83' 15: 0.05' 'I,

~
·N

Iii
- 910

- 9Q,O

- 950
115

A'"f
VERT\CA.\.. ,.,U<OKMEN T

Input Func:tfon DtapIay Commenta

rxrm SIZE 025 Minimum sizf'
IXEQI SUPER VERT ALIGN Beain vertical alianment inout- CURVE? -

N ' ( STA1=?
lnl:lnn ELl=?
948.5 '( GRADF%=?2.4 ( HOR IZ ALI GtJ Beain horizontal ali ;noutCV R OR L?

R ' ( PC=?
lnl:lnn L=?

220 DESIGN SP=?
50 IT SH w=?
17 RT SH W=?
17 :R=?

.051 CROWN=?
.02 RL=150/7=5Q bisolav ~~ rlnn rllnnlltl ,

o=? 'I.. <::rtff'c:nppn
2.5 ~ SI SAFE SP=75 72

10500 ~ ;TA 1f"\ +0.00
* T SH :L= 14l~ OR

* I E =Ql~R 50. * RT SH·EL= 147 92
100 LAST STA=? 5f't ,",Urtl: iflU interva 1 rind last

10900 STA 10 +000 :t::lti nn Tnr .
* LT SH :l= ;1 '7
* C. L E =q Ql)
'fie RT SH El= ;0 )3

* STA 10 +0 110·
'( * LT SH :1 = ;~ Iq
'( * C.l. j:' =9! 31
'( * R SI 1= 1,1
'( * ( 'A 0 +0

* L SI l= R?
c( *. ( r j:' =q~ 70
T< * RT ~H I='I=Q55~h
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, i4..,

Input Function Display COl1lTlents
,( * STA lOQ+O )0
'C * T SH FI = ~~7 .7fl
'1 * L El=q;p 10

* RT S El=~S77fi1n7?n ~TA 10 +? nn Calculate elevation, rlt PT 'lii i'I"

* ~T S :t.= ;4 :6
* L =9 7f

r( * RT SH EL= 3 '0
IXE (9 HORIZ AU( Same vertical alianmpnti-new

CV R OR L? horizontal curve
L PC=?

11100 L=??R'ii rlLC' ·('u SP=?
in I T ~H w=?
7 i( RT ;H W=?
7 SUPER=?V;q CROWN=?

n? RL=170/Z=58 DisDlav runoff and runout lenaths
11nnn 'I STA 110+0 00

* I T SH FI =qf)O 1f)
* r. .L EL=960 SO >

* RT SH n=9fiO SR10n LAST STA=? Set sDacina interval and last
11"nn STA 111+0 00 station for- * LT SH EL-962.23

( n * C.L. EL=962. 90 ~
-\ f n * RT SH EL=963.57

n * S-TA 112+0 00
n * LT SH EL=964.30 --

* (.L. EL-965.30
* RT SH EL=966.30
* STA 113+0.00
* LT SH EL=966.70
* C.L. EL=967. 70
* RT SH EL=96$.70
* STA 114+0.00
* LT SH EL=969.53
* C.L. EL=970.10
* In SH EL=970.67 l' .• ..,..,_.~,...._

* STA 115+0.00
* LT SH EL=972 16

, ( * C.L. EL=972.50
~ * RT SH EL=972.48

11383.33 ;] STA 113+83.33 Calculate elevations at PT statior
,( * LT SH EL=969.03
~ * C.L. EL=969.70
'l: * RT SH EL=970.37
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SIZE: 025
(HP-41C)

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1 Enter the program
2 For comhlete solution with elevations, .tx:rn SUPER VERT ALIGNbeqin t e SUPER oroqram.Or. . CURVE?
2a To use as only as a check of deslgn data, lilllHA HORIZ ALIGNbeqin HA subroutine. Then qO to steo 7. .. .. CV R OR L?
3 If calculating a vertical curve, input Y. y l!mJ PC=?Then qO to steo 4.
3a If calculating a grade, input N. Then N m STAl=?call promotinq and inout beqinninq static n.

beginning elevation and grade. Then go tc STAI (WJ ELl=?step 7.
Ell m GRADE%=.?

-

- GRADE% IBISJ HORIZ ALIGN ***CV R OR L?
4 Input vertical PC station. If PC is not PC [iillI EL=?known. press ~ and then input the

vertical PI station. m PI=?-
PI m EL=?- -

5 Input elevatlon at PC or PI (whichever EL m GRADE BEG%=?was inout above) and beqinninq and endinc
grades. GRADE BEG~ m GRADE END%=?

GRADE END" IRZSl L=?
6 Input length of vertical curve, if known. L [[lS] HORIZ ALIGN ***

Or. if unknown. Dress IR7§ and inout CV R OR l?
elevation of high or l~oint if known. lillI EUlJ=?Or. if unknown. press and input a -
station anq elevation through which the EL0 [ffiJ HORIZ ALIGN ***vertical curve oasses. CV R OR L?

1m! STA=? ,~~--

STA m EL=?
EL IBISI HORIZ ALIGN ***CV R OR L?

7 If a curve right, input R. If a curve L or R m PC=?left. input L.
8 Input horizontal curve PC station. PC ·m L=?
9 Input length of horizontal curve. L ffiZSI DESIGN SP=?
10 Input design speed. DESIGN SP m LT SH W=?
11 Input width to left shoulder. LT SH W Jilll RT SH W=? -~12 Input width to right shoulder. RT SH W rnzsJ SUPER=? f'!'"

13 Input superelevation rate. SUPER [ill] CROWN=?
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USER INSTRUCTIONS
SIZE: 025
(HP-41C)

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

14 Input crown rate. CROWN Ill] RL= IZ=
15 To check the design speed against thesafe speed for the input parameters, go

to step 16. To calculate elevations ata specific station. qO to step 17.
16 Begin safe speed check and input degree I!j o=?of curve of horizontal curve.(Minutps

must be input as a deci~al of a degree. 0 W1 SAFE SP=Ex. 20451 would he 2.75
17 Input station and calculate its elevatior s. STA [GJ STA +Repeat steo 17 for next station or 00 tr

step 18 for automatic stationing. 1rrSl* LT SH EL=
: IBISl "* C.L. EL=

IBIS! * RT SH EL=
18 Input stationing interval and input last INT ill LAST STA-?station desired for all· JIlt·au 'rn11~

calculate successive stations and eleva- LAST STA m STA +tions beqinnino from the current station
-

IBZSl* LT SH EL=.-

RZSl * C.L. EL=
• RZSI* RT SH EL=

etc.
19 For \~~tallY l~e~1alignment! .~r for thesamp i7onti'l rt' wlt i'\

in vertical alignment, go to step 2.

19a For the same vertical alignment with a rxrn 99 HORIZ ALIGNchanoe in thp hori7nnb 1 i'\ 1; .L xm qq rv R n~"'lr
then ~o to step 7.

*** ~fter completion of vertical alignmeninout. ;f u<;;no thp <;i'lmp . 1:. .1
alignment from the previous solution, fliILPHAItake the ca1rulator out of IAI DI-lAI moclp
and go to step 15.

* Thi s IRISI not requi red when usingDrinter.



01768C PROGRAM LISTING

STEPI KEY CODE
LINE KEY ENTRY (67/97 only)

51 CLA
ARCL 01

'III- END%=?II
PROMPTCF 22

; LBL 03: R+
-. -. STO 07

STO 00
60 CLX

1 E2
/
STO 03

'X< >y
LAST X

, J .
, STO 02
, R4
!STO 01

70. FC? 01
GTO 10

, CF 10
CLA
AS TO 13
GTO 99
LBL 10
"L=?"

. PROMPT
FS?C 22

80 GTO C
o
STO 13

" XEQ II*ELII
FS?C 22
GTO a

! CLA
j ASTO 13
; XEQ II*SII

FC?C 22 .
90 GTO 10

XEQ "*ELII
,LBL b
,RCL 01

STEPI KEY CODE
UNE KEY ENTRY (67197 only)

01 LBLIISUPERII
CF 21
FS? 55

'SF 21SF 12
IIVERT ALIGNII
AVIEW .
PSE
PSE

10 CLD
CF 12
XEQ II*IW
ASTO 13
ASTO 12
SF 02

_IIGRADEII
J\STO 01
· "CURVEII
: XEQ II*YW.

20 FS? 10
GTO 08

.SF 10
1
STO 13
XEQ II*S"
XEQ II*ELII
CLA
ARCL 01
I'~%=?"

30 PROMPT
SF 01
o
GTO 03
LBL 08
CF 22

•"PC=?"
PROMPT
FS?C 22
GTO 09

40 IIPI=?II
PROMPT
FC?C 22
GTQ 08
CF 02LBL 09

. XEQ II*ELII, ..
,CLA
,ARCL 01

. 'II ~ BEG%=?II
50 PROMPT

Begin input of
vertical alignment

.' : parameters.

If vertical curve,.
.~GTO 08, else input
.~ beginning station
, and elevation and
, then GTO 03.

.' For verti ca 1 curve
c input P.C. station
: if known, else in-
jput vertical p.r.
. station.

.J Input either vert-
.i ical curve P.C •
;elevation or p.r.
;elevation depend-
ling on which is

known •

X< >Y
RCL 00

STO 08
: RCL 08

100 RCL 02

Store beginning
:station {or vertic 1
'curve P.C. station

'iStore decimal form
:of ending grade of

.~ertical curve.

'Store decimal form
",·.;of beginning grade

!Store beginning el
'evation(or vertica

. 'curve P.C. elev.)
If vertical curve,

'prompt for 1ength,
!e1se begi n hori zon
~tal alignment in-
put.

If length of vert-
lical curve is know
;GTO C, else prompt
Jor elevation of
jof low or.high pt.
,on curve , f known,
.e 1se prompt for
'station and eleva-
.ti on of a poi nt on
the curve.

Calculate length 0
.~ertical curve whe
the station and el
evation of a point

....bn the curve are
. ..... ~nown •

'1;

•••• : Refer 10 '"HP..••'C OWNER'S HAN0800K AND PROGRAMMING GUIDE" fa apec:if>c iniotmatiOn on keyllrol< •. The Funclia1ln:lex is fo<n:l .t the very bad< crI the~. Refer 10 AppendIx E in
67 '" i7 -OWNER'S HAN0800K AND PROGRA ••••• 'NG GUIDE" I", exacl keyllrol<es.



01768 C PROGRAM LISTING
( '-LI:J 87 087 lXl41C

~- STEPI KEYCODE STEPI KEYCODE
UNE KEYENTRY (17/17only) COMMENTS LINE KEYENTRY (17/17onty)

.__J.Q1.~~.__ ~j __

-'---'4~ ----.-.--= ...-.-----
>---- ._- -

RCL 02
f--- geL-03"

f---.L==.~--
f---·-t21*

10 ~s?n2--~_ .~~ .'
GTO._.Q6 : _

-.---.- - . .-...-. i .--.'--t!~Q8 __l -=
l/X._~.

f---- XEQ 04_--J. __._
r-- ~X.<..O?--.~....-----

iX.~>L_j _

~ •.~r~~~~=~+---=
>---- * .._--_.~..._-_.J" ...•

, ~ __.. IGTO .01 ..1 __ •• __

'..*__ 'lBL 04. __ •._.... __

.... 'ENTER+.. I . __
iENTER' ;----+ ....._._..-.-._--_.__._-

~-=J~:J~~-----~
·--·---r: .- -- ...--- ...----40 LAST-.X _

____ ~RJ_' .._ .. .
~ . ------==j~~tJ2-~-------- ~~1~~~~i~a~e~~~~e

iSIO_l~~ . when the elevation
_.__ ..4RDN +_ of the low poi nt 0

:RC.L.JLL_-+ hi gh poi nt on the
_.X<>L_. I curve is known.

50 -

>--~-;--- - ··t· · ·--·-·----
._.---_._ _ .._._---

RCb_03._ _ __ .__
RCL 02-'---"'-'- !.... _.~~

"-'I~C-l·-()2-~t---····-~

L~2--~~_ ::.~::.~~~.
__ 60 F.S'LO _.. _. __
f--- Ir,rn 01 . _.. ..

..~.L02...._.- ~::=~~_~

~~i[~--==--= Store length ofISTO 05 _._ _ vert ica 1 curve.
_~i~?" '.=-- ...--

70 2 __. .....:--*~~~-~--=- - --''''- "---
- I.....-_ .. - ..---.----r----- ..-----
STILQQ-- ..t----.----
SliLOL .-+ .__ .._ ...
LAST X .

-..--lRCC.Qf_-.-· __:__~_
*-_. ._--:-- -----

80 r~-I-~Q1_..- ---.-------
IKCL ~5 __
1.61 [)l
Rei. a3

. RCL.....D2-.

X<.>Y
~·sTo-O..5-

/
STO 06

eo A,DV
LeJ- 99
CLA
c..E 21
FS? 55
SF -..2.1
ISF 12
lI~fUZ AL I GN 1\

IA v''' FW
~_. p'~F

200 PSE

Store algebraic___ difference of
grades divided by
length of vertical
curve.

Begin input of
horizontal align-
ment parameters.

••••• AeIor II> ""~lC QWIllEA'S HAHD800IC AHJ ~ OUIOE" lor 1I*llIc.......-on on~. The •••••••••••• illluld Ill •• ...., lImt ••• HIrldbcck. AeIor II> AA*d>< E In
POI.7 ~ HAHD800IC AHJ ~ QUlOE" lor _ •••••••.



01768C
067 0 lit., L!l41C

PROGRAM LISTING
STEP/ KEYCODE
UNE KEYENTRY (~1I7 only)

STEP/ KEYCODE
LN: KEYENTRY (~1t7 only)

__22!-}Cl,.D. __ i" _
_ 'CE__12 . _
_-__ ~V R OR ..3."_. __

AON __
PRO~PT _

_ -:t~FE_-- . . :: STD __X _
_ - +'~R~ __. SIO__19._c-_

[AS.lCLJ . __ RCL~4
10 CLA 80 50

C.E.....05, j ..._~_ -X=Y?_ If curve right, X ~ Y?
___ SF 05 __, ,_,__ set flag 05. GTO 13

; IIPC:::lu ..._ X< >Y
PROMPI .__ _.25_

.SID_ fl) MOD
_~L=l~'_ : ;:>,5

---i~~pMn1 - ~~y;?
20'+ 70 R:L 19

--=-_ STO--li..~_ __ --~ 10
* ..~BL.~~tiA'-+ SUBROUTINE TO CAL- /

"OESIillLSt'..:::l~~ CULATE RUNOFF .5
r~ROMPL~_--_- LENGTH AND Z DIST - ;NT
; TO_OSL--L.._. ._ ANCE.

____ ~-------~-.I---- ~O
_.. ---_.- ---~=_~-=_---:::=.= *---- ~rif=i~

_ 30_ 1. 5---..E.L_ Ca1cu1ate 1/rand 80 X~~.Y.- - t--

+ ; store. RCU_9_
~_SIO_f4 =J~--------= -- -; liLT SH W=?" ._.._._ CHS

~~gMl; _ -- ~_ ~~5i~
"_RT <::.H W=[?" "CBO.wN=?1

PROMPT PROMPT
____ 5I1i=:n~_ .____ STO 22
_ I" SU~ER==-L~''. *

40 ; p ROMPT_~________ 80 ~CL 10
~SI~O_JO .iRCL_ .5
* +'1-~-- '--.- INT
* SIO 20
RCL 17 Compare shoulder ADV
Rei-, A widths and use ADV
X_~ larger value to Elx...O
X<>Y calculate width _=- __W,:E 29

50- RON - multiolvina factor 300 IIRL=II

?A-
I

alculate widthnultiplying factorthen use it and III
~o calculate runof~ength and store.

Compare runofflength to minimum
8tandard. If RL is
larger, calculate
rounded value of
RL that is'closest
to either a multi-
ole of 25 or 10and store.

Calculate Z dist-
ance and store.

••••• "* to •••.• ,C OWNER'S HNCl800K N#D ~ 0UlC£" tar II*iIc ftIanMIion lIft~. The f1n:IIan •••• IIIaln1.lht..., •• 01 •• HIrdlocIll. "* to "P!*d- E In
nor'7"'OWNER'S HNCl800K N#D ~ ~·tar _.,....



01768C PROGRAM LISTING
067 087 ~41C--c

(STEPI KEY CODE
LINE KEY ENTRY (17"" only)

STEPI KEY CODE
UNE KEY ENTRY (17"" only)

r
'\ ,

Jl~fKL .13 i nength and Z dist- 51 ~-_.~- .. _~- r-"'-'-- .. .- .. .__ ...•---- -I-~l.~ ______ ~nce. ~_. ? -- --'-~" .-II tZ,=_1I __ ._____ I __ ----_.
~elh:i{ '_ r-' RCL02.

+ --_ ...

ADV .. ._- * ._----: RIN. Rrl 01'- -_.
* !LBL~ __ + !..

j FS (__I0____ ._. ~~BL-lL-- '_.~ ___ ~:Store centerline
10 CF 01 . I- ,- . 60 iSTQ_ZJ .__ ._ elevation.

EIX_.2_ 1 -- ADV .
FS?C ..22__ station has Sf _. -If a 21 _ .. -

------4 GTO 02 _. --been entered, then RCL 07 -. )4 GTO 02 to calculatp :RCL.-J5.'RCL_O_ --- ---RCL 0.1-__. -._-- centerline eleva- RC~ .•.

+ I tion, else add in- 2-.HCL_OO_-l._. terval to previous- *
k:>:1L_t station for new 3 '-;SF 01 _ ._station and check /~ .IS? 01 __ to see if station 70 _§J(~L.~_ is within limits of IRri 70__ ~

•.

is? _01_-+- _______ vertical curve. -_GTO_05--; __.________ X <: =Y? If station is be-
__ -4-·RCL..J)5--=-~.-----__ 1---._- .GIO.-OI. yond point where

:1;;=Y?=--§- * LBI 27 I tangent runout be-
If station is be- XE 98--- .gins(PC-2RL/3-Z),---- GTO-2L=:' _-==:== ~~nd vertical P.T. XE 17 then GTO 07, else

___ ~_~_y.. -------_. GTO 21, else calcu XEI 1~~' display station,
r,r.0_05__ __ late centerline XE~ then calculate anc

~_~. _LBL0.2.. ______ elevation. 80 XEQ 18 display shoulder
SF 00 ! GTO 19 elevations.

~C.L-illl----l..___ .._._ * LBL 21
I X >Y? ! X<>Y
~f.__01 * IB 23
Rei 0.5. sTO 07 Calculate center-
+ X< >Y line elevation of
X <._~y.. - station beyond-

_. X< =:Y3 "-'-- If station is be- RC 03 verti car P':T.
I GTILD5 yond vertical P.T. *40, F..s?~ GTO 23, else store 80 RCL 03

___ I...GIO.23...._ station and calcu- R(l 02
* I BL n~ late centerline +----

..SllLDZ .- elevation . 2·
Rr.1 00 -7
- RCL 05 ' .
ENTERt i

*
1-1\1 t- 1<'1 +

..R.CUl6 RCL 01
F<\? 01 +

50 CLX 400 GTO 14

•••• 1Wer. -..-41C 0WNSl'S IWC*XlK /IKJ ~ 0lJICE" tar ~ HannIIon Clft~. The fwldlcrl "* II....,M•• ..., lllIdl d •• HIndboak. AeIw IIIAppendx E In
".""'OWNlER1S IWClIOOI< /IKJ ~ QUlOE-tar _ .,....



01768C PROGRAM LISTING

IT£PI KEYCODE
UNE KEYENTRY (17117onty)

~_..4Q.1.}LaLQZ .. i _~~?l~-2~==~_-
1X< =Y?--·-··i·········-···-··,·-

: GIO ..16 __
______~RCL _

i 2 . .__ .
10 *

I

·······_··_·_·-1--·---*,----~L~_=t= ,----1~~~~=-~~----
_.~~_:.~cc1i J-:~~--=----
._._~.RCLJ.B.'_j"'_ _
'-~j+---"--"'-' -----

-=-:H::~~r~~-~-:--
._--l.X:C:: ...?':Y. !_" ...

',FS? 05 i: -----.- '-GIO .11 _ _ __ '
XE.Q. 17 . __

_____ X£Q 15 , _
___ 3() XEQ.22 .._. .l •••••

+ i_-~'~_--':GTO-'-i9 __~:·]===-._
* ·LBL 11.._1__ .
..-J XEQ_JR_ i ._

......_..-_.._._..' .±.__ __.._.- --
,..._._]....XEQ-.15 . _

__ _£Q22__ _ __ .._
__. _X-EQ,J8 _

oJ<:---+lB.l_.19 __ __.__
40 ;CLA----t--.------

.....__._J •.IRrl l... _
i XEQ20 £_. . .

-"'J'" . RC~.~ -.--- __----.
•..._-_. -~ - --_.

_X~_::::,Y1... __
_.._SE 00n-+- _

·--·-··-lES.?.illL---i--
.:..51.0.£ ' .._

__ MO.. ...G __.
50 lBl 17

IT£PI KEYCODE
UNE KEYENTRY (17117onty) COMMENTS

..._.._51 ,RCl 21q_...._... Calculate left
____ RCL_IZ. .__ shou'lder elevation
_ _1iC_L_2_2 for normal crown
.....__ .* ~----- section.

- +-------.-- ::~- t-==_: Calculate right
~_RCL~ shoulder elevation

50, CL_2 _ __ for norma 1 crown
* _ _ _ section.
------ --~---~-..RT.lL-. _

* l 15,---...! _""._._CLA------' -

" -1" I Fll---'-- Display left shoul_2_0. '_ der elevation.
~r.....sl:L£L I_I __

ABCl X ]1 ._._, .
~ Millt_~. .

, N _
BL2L ,~_.c.L. EL ~______ Displ ay centerl ine

_. .___ .hB. CL_.21-+-.__________ e 1eva tion .
. M.lEW. __ 1 ~ _

If curve ri ght ,RDL-_---.t----------_.ca 1 cu1ate r1 ght *_ J...6 L_l6.___ _ . _
shoulder e1ev ation.___ <.:>-.1____ _ _
and add 6E to get .__._ RCb_ _ _'left shoulder ele- 80 _RC.L_19.- _
vation, else calc- __
ulate left shoul-der elevation and
add 6E to get
right shoulder
elevation.

If station is be-
yond PC-2Rl/3+Z,
GTG 16, else cal-culate elevation
difference of high __
shoulder above low .
shoulder (6E).

Display right .
shoulder elevatio
If station is
equal to or great-
er than endingstation or if not
auto execution,
STOP, else nextstatlOn •

--
+

.:i < =.11- If stati on is be-
TO 00 _ yond start of full

_ superelevation,
_____ (PC+Rl/3 ), GTO 00

else calculate
amount of super of
left shoulder.

If curve left, subtract from center-
line elevation,
else add to center
line elevation.

••••• : ~ III ..,..-41C OWNEA'S HAND800K /IKJ ~ GUIDE" IQr IlIICllIC inIDrmIIlOn on ..,.,... llIe FIoWlllIlon•••••• II bnt ••••• YW't-* III ••• ItIfdllll*. AIIIr III 1lCJpIrdll E in
~ or.7 -o¥oIER'S HAND800K /IKJ ~ 0UICE"1Qr _~.



01768C
067 087 ~41C

PROGRAM LISTING

_~il~_~X< ~ Y 51.~CL_l ~=~=. _
>- --4XEQ_.l5. -- .
____ XEJLZ2__ .____ C/iS__

RC.L_.21 Calculate superel- GIQ __25
- __ eva ti on of ri ght *.bJ~L 26

__ +~.c.~_..17 __ igo~~~~~r~~~e a~1_-~CL2(L
____ lBCC 18 _ evation with oppo- * _. ..__ ...

i*... site sign of left ....+. +-
10 ICHS- shoulder superel- eoiX.~_:=J3

RCJ,__?I! evation. GTO 2}
+ !1--..-._- -

~ •.GTO 19 __
* i~~toO __

X <. ;;, y .._._
RCLJ.6----t- _

~_ R.cLJ9 !
+~ I-
i/ j1- -

lJk.vl.-- - If station is be-
GT02.4_-+- yond end of full

._XEQj~ __ ~------ superelevation .
>--- IRCL_21 __ J (PT -RL/3 ), GTG 24

:R.CL17 j else calculater- ., " ~CJ,_tO . I amount of supere 1-
__ * evati on of left
____ .__FC1._05 + shoulder. If curve

r~HS left, subtract fro!_
1-__30_ "T ._ c~nterl ine eleva-
__ XEQJ.5---l t ion, else add to
~-J~Q 22 1 centerl ine eleva-

iRCL 21! tion.
IiCl __J8 Calculate superel-
RCL 10 evation of right

I----_~_._ shoulder.
FS ?.05 I f curve ri ght,
r.HS __ subtract from cen-
1+ terline elevation,

40 [(;10_.19 else add to center
,!:.----l~~~-.2LI line elevation.

KLI q+.1._1

f--- Rei. ?D_

/-~
(

STEP/
UHE

KEY CODE
KEY ENTRY (171'R only)

iX< =Y?GIO. ?h
'fiC.L2.Q
H-

50-

If station is be-
yond PT+2RL/3-Z,
GTO 26, else calcu
late percentage of

Ie; IJnprp 1 t-'V<1.L. iIII

STEPI
UNE

KEY CODE
(l71W only)

CHS
;TCL28__ '

_B.L~I8_~;
BL ..9.8

CLA
RCL 07FIx 0

70 -1 E2
/
ENTEIff
tt-lIERt
rL29
INT
ARCL X
ASTO 11
CLA
X<~Y

80 RCL L-
X<>Y
FIX 2
FRC
1 E2
*IISTA II
ARCL 11
111-+11

ARr.1 x
80 AVIEW

RTN
ILBL I
CF 00
ADV
STO 04
ADV
IILAST STA=?II

If station is be-
vond end of tangen

___ runout{PT +2RL/3+Z)
~TO 27, else calcu

_.___ ate 6E.
UBROUTINE TO OUT-

. PUT STATION IN
·----tOMMON ENGINEERING

~ND SURVEYING FOR-
MAT OF "STA XXX+XXXX'

tore interval for
utomatic spacing

)f points.

tore last station
~equired for outpu

••••••••••. 10"1iP-41C~ IWll*)OI( AI«) ~ OUIDE" •• 11**: •••••••••• on ..,...... TIle FIlIlClIan 11*. b.nI. III -r IIM* CIIIII HnIlaalt. ••••••. 10~ E In
17 or 17 "OWNEFl'S HANOIlClOIC NIlJ ~ GUI:lE" •• _ ..,.....

STO 23
600 F 22



01768C PROGRAM LISTING

STEPI KEYCODE
UNE KEYENTRY (17/17only)

STEPI KEYCODE
LINE KEYENTRY (17117only)

601 - GTO G ' 51
.._-------*----- [BLH----j---------- sUBROUTINE TO CHEC~

------ - --.~...

:'--=~r:il~==F-~ DESIGN SPEED
~GAINST SAFE SPEEDADV

IID=?-iI BASED ON DESIGN. --
___ £RPf1PT PARAMETERS OF SUPER-

i STO 24 LEVATION, DEGREE
* ~LBl. 29-- OF CURVE, AND SAFE --1------ --.. ._.-
. 1. 9._E2. ______ :>IDE FRICTION FAC'"

10 RCL 09 TOR. 60-_.- -_. . ---
R·C{ 10 --

~. _.-._--- _ ...._.
-_._-- 1 E3 -- -------.--_.- _.

!* ----

~- + ---------1.164 E-~
/ --

; -

~-+_~CL 24 -
i

~!~ORT ___ _~~ 70§~Cl-Q~=~________ -- -

.ENTEJ3.L _________.
ENTER + :---+_.- - -----"4--_.- ··w.

• ABS - ;_._h___ __ I _ __ -
-~~~-~-X> Y? --

___. ___~~O>:~ Q-.. _ ___:=~_=-
--- --- - .- --- ---

30 ST+09 eo----GT029·i---- - - ..-t--.

--- ---_._---
* it~t-JlL-_.__ ._-----

--FIX 2
IISAFE $P= II
ARCL 09
AVIEW
ENO--

--- ~.":':.__ :7-_

40: go
,

--f--

.
- .

-- --50 00

....., IWw 1Cl""~lC OWNER'SHAHDeOOK /INj ~ 0lJICE" b 1I*lIIc ••••.•••••• an ~_ The Functan ~ •• brei ••• -., '** al •• HIndboal<.IWw III AR*dl E in
~ or f7 "'OlIiINEI'I'S HAHDeOOK AND ~ 0UlDE" b •••••••••••.



O1768C PROGRAM LISTING Page 23 of 2~
067 097 ~41C SUBROUTI NE SET

C STEP/ KEY CODE STEP/ KEY CODEr-''\
LINE KEY ENTRY (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS

* 01 LBL II*INII .Initialize program 51
;SF 27SF 21

SF 24SF 29
FIX 2
CLA
CF 00
CF 01

10 CF 02 60
CF 22 r- .
RTN

* LBL II*YW1I1-?"
AON
PROMPT
AOFF :

AS TO XlIylI
20 ASTO Y 70

CLA
CF 10
X=Y? If answer is yes,
SF 10 set flag 10.

\,,, RTN
* LBL II*ELII

IIELII
GTO 01

* LBL "*SII
30 IISTAll 80

* LBL 01CF 29
FIX 0
ARCL 13111-="
FIX 2
SF 29FS? 10 r '_.,,~~ .. ~ __

IIr?1I
40 FC? 10 90

ARCL X
FC? 10RT.N
PROMPT
RTN

Note: Rete, 10 "HP~ 1C ~ER·S HAN~ ANO PROGRAMMING GUIDE- 10<speobc infonnotion on Qyslrciles. The FunclI<:rl In:lex is tound It the very ~ ~ the HandbooI<. Rete, to Appendox E in
117Of 87 "OWNER'S HANOBOOK AND PROGRAMMING GUIDE" 'Of exacl keystrokes.
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Page 24 Of_

REGISTERS, STATUS, FLAGS, ASSIGNMENTS

00 P.C. station of vertlca curve or,of straight grade' I

01 :P.C. elevation of vertical curve or
elevation of straight grade

02 Decimal form of straight grade or begin,ning grade for vertical curve
03 Decimal form of ending grade of vertical #

curve 00
04 Interval between points05 Length of vertical curve
06 (R03-R02)/R0507 Current station
08 Distance of station from vertical P.C. : 02

_(Used when L is unknown, and the statio
and elevation of a point on the vertical 05
curve are input.)09 _Design speed 10

10 Superelevation rate (ft/ft) 12
11 Alpha desjgnation of hundreds portion 0 21

stati on in R07 22
12 Blank (Used to reset R13) 24
13 Blank, 0, or 1
14 l/r
15 P.C. station of horizontal curve
16 P.T. station of horizontal curve
17 Left shoulder width18 Right shoulder width ~
19 Superelevation runoff length (RL)20 Tangent runout length (Z)
21 Centerline elevation of station in R07
22 .Crown rate (ft/ft)
23 Last station to calculate24 Degree of curve of horizontal curve

SIZE
ENGSTAIDEG

TOT. REG. 06 *
FIX 0,2 SCI
RAD _ GRAD-*190 if HP Surve

FLAGS

USER MODE
ON X OFF

in Module used
INIT
SIC

C
SET INDICATES CLEAR INDICATES

Interval execu- No interval execu-tion tionC Station outside Station within
'limits of the lim1ts of 'the'vertical curve- vertical curveC 'Vertical P.C. Vertical P.C.

known ' ~nknown
C Hori zo-nta1 curve Hori zonta1 curve

right leftC Vertical curve No vertical curveC Double wide print Normal width prin
SPrinter enabled Printer disabled
C Digit entered~ No digit entered
S Ignore range er- Display range er-

ror rorS USER mode in USER mode out
S Digit grouping Suppresses decimal

point in FIX 0 mo
C Printer connected No printer
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SYSTEM
CONFIGURATION

CARD ~1

~

KEYBOARD
CARD LABELING

ggggg
gggwg·

STA DE~pGN ~, .

IIgggg
, ,ggg
gggg
gBBB
gBBB
gggB
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