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PImCRAM DESCRIPTION I
I 00 /1 .!
.•.•••Program Tltl. ROAD GRADE COMPUTER corf!)
,

Contributor'. Name RICHARD T. MARTIN JR, RLS

Addr ••• P. O. BOX 1179

City JACKSONVILLE State/Country NC Zip Code
28540

LINES= 207 BYTES= 434 SIZE= 09

Program Description, Equation., Variables PROGRAM COMPUTES STATIONS AND ELEVATIONS FOR

SYMMETRICAL AND UNSYMMETRICAL VERTICAL CURVES AND ALSO FOR STRAIGHT GRADES. FOR

VERTICAL CURVES--PROGRAM WILL COMPUTE TURNING POINT STATION AND ELEVATION. WILL

SOLVE FOR STATION ELEVATION OR IF A STATION INTERVAL DISTANCE IS INPUTED, PROGRAM
,

WILL AUTOMATICALLY OUTPUT SUCCESSIVE STATIONS AND ELEVATIONS UNTIL END OR
.

PVT. STATION IS OUTPUTED. DATA IS OUTPUTED IN STANDARD FORM: STA=12+56.67

NOT 1256.67!

- -

'"

-

Necessary Accesaori.s HP-41 HITH ONE MEMORY UNIT. CARD READER AND PRINTER ARE OPTIONAL!

Operating LImits and Warnings FOR STRAIGHT GRADE SOLUTION--BEGINNING STATION MUST BE SMALLER
~-,--",--

THAN ENDING STATION! AUTOMATIC OUTPUT OPTION ASSUMES THAT PVT. STATION IS

LARGER THAN LAST STATION INPUTED AND WILL NOT OUTPUT PAST END OR PVT STATION!!
.

Reference{.) HP-67/97 SURVEY PAC PROGRAM--VERTICAL CURVE AND GRADES.
ROUTE LOCATION AND DESIGN, 5th ed. by THOMAS F. HICKERSON

•• P"09'- ••• ...., - •••••-. __ 10'" .....-.c.oo ~ _ •..Prov- o.~ u ~ KCIPtS...., U$ft •.••. 1""9'- ""'•••.••' .•.THISe- RISK .•.• ,••••••• ..,..., _ '" _.
__ "' •.• P"09'- _ •••....,....,.,. ••••.••• •.•••••••••••0' lInOlpIoOn ~1W>9 •.•• P"09'.'" ••••••••



L= Total horizontal distance, in feet, from PVC STATION to
PVT STATION.

Gl, +/-%= BEGINNING GRADE, in per-cent(%), from PVC STATION to
PVI STATION for vertical curve solution.

G2, +/-%= ENDING GRADE, in per cent(%), from PVI STATION to
PVT STATION for vertical curve solution.

EL= (SYMMETRICAL VERTICAL CURVE SOLUTION) Elevation of given station
on vertical curve.

*TRN PT. IS*= STATION at which the highest or lowest point on a
vertical curve is found.

INTERVAL DISTANCE= Di~tance between statipns- fo~ automati~al~
output of stati'Ons a,nd rela,ted.elevati'ons'.

, ,
~-



02211C

-eo EXAMPLE: We will take this unsymmetrical curve and make it into
two symmetrical curves.

G1=+5% G2=-5%
11=400 ft. 12=600 ft.

PVI STATION= 20+00.00
PVI ELEVATION= 100.00 ft.

Determine elevation at PVC Station= 400' x +0.05= 20 ft.
ELEV.=PVI ELEV - 20ft. = 100 ft. - 20 ft. = 80 ft.

Determine elevation at PVT Station= 600' x -0.05= 30 ft.
ELEV.=PVI ELEV - 30ft. = 100 ft. - 30 ft. = 70 ft.

Determine station at PVC Station= PVI STAT. -11= 20+00 - 4+00= 16+O0~00

Determine station at PVT Station= PVI STAT. +12= 20+00 +6+00= 26+00.00

Determine grade between PVC
80'-70'

400 + 600

STATION AND PVT STATION.
= -1% (NEGATIVE BECAUSE PVT ELEV. IS LOWER THAN

PVC ELEV.--70' lower than' 80'!!)
******************************************

G1= +5% G2= -1% L= 300 ft.
PVC STATION =16+00 at Elev. =80.00 ft.
PVT STATION =20+00 at Elev. =88.00 ft.

*****************************************
G1= -1% G2= -5% L= 600 ft.
PVC STATION =20+00 at Elev. =88.00 ft.
PVT STATION =26+00 at Elev. =70.00 ft.

G'.?
':::0

_. 'S~

PVT
I

i~------~')oll<- ~,>I
11 = 400 ft. II 12 = ~OO ft. I

I



USER INSTRUCTIONS
Page 1 of 3 SIZE: , 09 c,.

(HP-41C)

BEG STA t ELEV

PVC STA 1ELEV

7A INPUT NEXT STATION STA R/S STA=
- - ------ - - .

R/S EL=

GO TO STEP 6
- -

7B INPUT STATION INTERVAL DISTANCE DIST CHS
-

(J NOTE: INTERVAL DISTANCE IS ADDED ~

-. TO LAST STATION INPUTED! !
--. -' ..- - - ..



If" 02211C USER INSTRUCTIONS Page 5 of

e SIZE:Page 2 of 3 (HP.41C) 09
'-

,TEP INSTRUCTIONS INPUT FUNCTION DISPLAY

NOTE: IF NO END STATION WAS INPUTED, R/S STA=
(WITH PRINTER)--WILL OutPUT, R/S EL= .-
UNTIL R/S IS HIT!! FOR NEXT R/S STA=
CURVE--GO TO STEP l!! R/S EL=

R/S etc •.•..••
NOTE: IF END STATION WAS INPUT ED END STA=

... R/S EL=
. GO TO ,STEP 6

,

7C TO GO.TO NEXT GRADE OR CURVE SOLUTION R/S S;G:? V:C:? ~

GO TO STEP 2--j'Y:r,** ** SYMMETRICAL VERTICAL CURVE SOLUTION 'i<
). .f!

..--

3A Input PVC Station STA ENTER f

Input !:'VCStation Elevation ELEV GO TO STEP 5

3B PVC STATION IS UNKNOWN! R/S PVI STAt ELEV
-

4 Input PVI Station STA ENTERt f' ....._.:._<~_

Input PVI Station Elevation ELEV GO TO STEP 5

5 R/S G2, +/-%

6 Inpu't G2, (ENDING GRADE), in % G2,+/-% R/S Gl, +/-%
.. ---_. - -- - .. - .

7 Input Gl, (BEGINNING GRADE), in % Gl,+/-% R/S L, IN Fl'.?

8 Input L, IN FEET ONLY! L R/S PVC STA=

R/S EL=
" -----. . .

.- ,.
- ., -

.' - - - .- - . -- . -- -



i 02211C
USER INSTRUCTIONS

, SIZE: ~Page 3 of 3 (HP·"'C) 09
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

TURNING POINT--YES! Ris *TRN PT. IS*

Rls STA=

RIS EL=
GO TO STEP 9

TURNING POINT--NO! Ris *TRN PT. =NONE*

GO TO STEP 9

9 . RIS NXT STi\? 1=-
"-

lOA INPUT NEXT STATION STA Ris STA=

RIS , EL=,
/"""I,

GO TO STEP 9 .
lOB INPUT STATION INTERVAL DISTANCE DIST. CHS

RIS STA=

Ris EL=-.

NOTE: INTERVAL DISTANCE IS ADDED TO Rls STA=
'-

LAST STATION INPUTED!! Ris EL=
~.'~: __ 3- ___

. RIS etc ....••.
UNTIL PVT. STATION IS OUTPUTED! ! Ris PVT STA=

- -- - - -

. Ris EL=

- GO TO STEP 9
- -..

we TO GO TO NEXT GRADE OR CURVE SOLUTION Ris S.G.? V.C.?
- -

GO TO STEP 2
- - - - - - . - .. ..-.- -

. - ._. -- .

'~I

.- ., ..



()221.IC
PROGRAM DESCRIPTION II

" Sample Problem (Sketch if Desued)
~

GIVEN: BEGINNING STATION= 12+38.42
BEGINNING STATION ELEVATION= 85.00'
ENDING STATION= 15+26.97
G,+/-%= +5%

Display Input Function Comments

XEQ "GC" START PROGRAM
S.G.? V.C.? - "A" Press "'£""" key! STEP 2A

-,-' " BEG STA' ELEV 1238.42 ENTER l' BEGINNING STATION'..::'i

~ 85.00 R/S BEG~~NG STATION ELEVATION
END STA? 1526.97 R/S INPUT ENDING STATION-STEP 4A
G,+/-% 5.00 R/S INPUT GRADE, IN % STEP 5
BEG STA=12+38.42 R/S
EL=85.000 R/S
NXT STA? 1:=- 1300.00 R/S NEXT STATION STEP 7A
STA=13+00.00 R/S -
EL=88.079 R/S

'NXT STA? 1=- -100.00 R/S INPUT INTERVAL DISTANCE STEP 7B
STA=14+00.00 R/S
EL=93.079 R/S

R/S
, -:'.-'~.-

STA=15+00.00
EL=98.079 R/S
END STA=15+26.97 R/S
EL=99.428 R/S
NXT STA? 1=- 1426.87 R/S NEXT STATION STEP 7A
STA=14+26.87 R/S
EL=94.423 R/S
NXT STA? 1=- R/S STEP 7C
S.G.? V.C.? NEXT CURVE OR GRADE SOLUTION

"."



I Function I
XEQ 'GC'

S.G.? V.C.?
XEQ R

BEG STRtELEY
1,238.42e EHTERt

85.eee RUN
END STR?

" RUN
G,t/-~

S.ege . RUN .

.
BEG STR~12t3S.42
EL=85.8ge -
HXT STR? t=-

1,399.9ge RUN
STR=13t88.89

EL=S8.979
HXT STR? t=-

-189.989 RUN
STR=14+89.89

EL=93.879
.STA=15+89.88
EL=98.879

STA=16+89.99
El=193.B79

-
STR=17+99.89

EL=19S.979

~ - .

BEG STRtELEY
1.238.42 EHTERt

85.99 RUH
END STR?

1,526.97 RUN

BEG STA=12t3S".42
EL=85.9ge
"XT STR? t=-

1.259.899 RUN
STR=12+59.89

EL=85.S79
"XT STR? t=-

1.399.889 RYH,,_~_
SHl=13+88.88

EL=88.879
HXT STR? 1=-

-199.8ge RUM
STA=14+88.e8

El=93.979
STA=lS+99.ee

El=98.919
END STA=IS+26.97
El=99.42a



0 2211 C PROGRAM DESCRIPTION II
Sample Problem (Skelch., Desired)

GIVEN: PVC STATION= 12+24.00
PVC STATION ELEVATION= 114.97
G2, +1-%= +2.4%
Gl, +1-%= -5.1%
L, in feet= 400.00'

Display Input Function Comments

XEQ IIGC" START PROGRAM
S.G.? V.C.?- "c" Press "IX" key! STEP 2B
PVC STA'" ELEV 1224.00 ENTER' PVC.STATION

114.97 Rls pvc. STATION ELEVATION
G2,+I-% 2.4 Rls ENDING GRADE, IN i. STEP 6
Gl,+I-% -5.1 Rls BEGINNING GRADE, IN % STEP 7
L, IN Fr.? 400.00 Rls
PVC STA=12+24.00 Ris
EL=114.970 Rls
*TRN PT. IS* Rls - TURNING POINT--YES!!
STA=14+96.00 Rls
EL=108.034 Rls
NXT STA? 1=- 1300.00 Ris NEXT STATION STEP lOA
STA=13+00.00 Rls , -.~~-.:p."'-EL=111.636 Rls
NXT STA? 1=- -100.0{) RIS INPUT INTERVAL DISTANCE STEP lOB
STA=14+00.00 Rls
EL=108.898 Rls
STA=15+00.00 Rls
EL=108:036 Rls
STA=I6+00.00 Rls
EL=109.048 Rls
PVT STA=16+24.00 Ris
EL=109.570 Rls ..

NXT STA? I=- 1487.98 Ris NEXT STATION STEP lOA
STA=14+87.98 Rls
EL=108.Q40 Rls

~ NXT STA? 1=- Rls STEP 10C
S.G.? V.C.? NEXT· CURVE OR GRADE SOLUTION



_0'2211 C PROGRAM DESCRIPTION II
, S.mple Problem (Sketch If DeSIred)

--......

'~

Function j NXT STR? 1=-XEQ ·GC· I -59.999 RUNS.G.? V.C.? STR=13+S3.99XEQ C El=119.8J5 ,-..,PVC STRtELEY
1,224.989 EHTERt STR=14+99.99 -114.979 RUN El=18S.S99G2,+/-l'; I,2.4e8 RUN STR=14+S9.99Gl,+I-~

-5.1ge RUN . El=leS.233
L,INFT.? - . STR=15+99.BB499.988 RUH El=198.935

~
IPYC STR=12+24.8S

El=t14.979 STR= 15+59. Be . r : .._-.".. ..••.

El=188.387
*TRH PT. IS- STA=16+99.89STR=14+96.88 El=199.846EL=188.934
. PVT STR=t6~24.B8HXT STR? 1=- El=189.5791.389.999 RUH
STR=13+89.98 NXT STR? 1=-El=111.63S

- ,

.

J



022·11C

ie Page II of 1'-1

.J.~EGISTERS, STATUS, FLAGS, ASSIGNMENT[

OAT A REGISTERS LINES= 207 STATUS BYTES= 434
SIZE 09 TOT. REG. .71 USER MODE

ROO=BEGINNING OR PVC STATION ENG FIX 2/3 SCI ON XX OFF
R01=BEGINNING OR PVC ELEVATION DEG RAD GRAD . ~--

R02=G1/100
R03=END OR PVT STATION FLAGSR04=INTERVAL DISTANCE INIT
R05=L, IN FEET II SIC SET INDICATES CLEAR INDICATES

R06=100(G2 - G1) 00 C INTERVAL DIST. INTERVAL DIST.
L INPUTED NOT INPUTED

R07=GIVEN STATION 01 C GRADE SOLUTION VERTICAL .CURVE
R08=GIVEN ELEVATION - SOLUTION. 02 S PVC INPUTED PVI INPUTED

03 C END STATION" -
OUTPUTED

04 C PVT STATION
OUTPUTED

05 S VERTICAL CURVE
- SOLUTION

r' 06 C TRN PT.--YES TRN PT.--NOc .,

07 C G2= + G1= +
'" "

21 S WITH PRINTER--
PRINT AND GO!
WITHOUT PRINTER--
VIEW AND STOP!!

22 S NUMERICAL DATA NUMERICAL DATA
INPUT ED NOT INPUT ED

27 S USER KEYBOARD
~ "ON"

29 S FIX 0--COMMA AND FIX 0--COMMA AND
PERIOD DISPLAYED PERIOD NOT~-

DISPLAYED!

ASSIGNMENTS
FUNCTION KEY FUNCTION KEY

GRADE SOLUTION "A" VERTICAL CURVE "c"
SOLUTION



£jl,.. O·2 2 lIe
.,
~(~67 097 kf41C

91tlBl "Gt-
B2 SF 21
93 SF 27

94tLBl 97
859
96 sTO 91
97 sTO 88

as "S.G.? V.C.?"
e9 PROMPT

letLBl A
11 CF 99
12 "BEG"
13 X£Q 84
14 ClX

15 'END sTA?"
16 PROI1PT
17 STO 83
18 "G,+I-%-
19 PROI1PT
28 1 E2
21 1
22 STO 82
23 SF 81
24 RCl ge
25 ADV
26 "BEG"
27 XEQ 18

. 28 GTO 86

29tLBl C
39 CF 89
31 CF 81
32 CF 96
33 CF 97
34 SF 85
35 SF 92

• 36 "pvc"
37 XEll 84
3S FS?C 22
39 GTO 81
48 "PVI"
41 XEll 84
42FC?C22
43 GTG C
44 CF 82

PROGRAM LISTING
Revised: 8/83

COMMENTS

. / 45tlBL 91
. 46 "(;2,tI-Z"

47 PROI1PT'
48 X<8?

• 49 SF 86
58 X>8?
51 SF 97
52 1 E2 .
531
54 EHTERt

55 "Gl,tI-~"

LBL "A" 56 PROI'IPT
57 X(9?

GRADE SOLUTION 58 CF 96
59 X>8?

. 69 Cf 87
61 FS?C 87
62 SF 86
631E2
64 /
65 STO 82
66-

67 "l, IH FT.?"
68.PROI'IPT
69 STO 85 -
78 /
71 STO 96
72 RCL 95
7J Fs? B2 LINES 073-0$6
74 GTO 81
75 2 SOLVE FOR PVC

LBL "c" 76 / STATION AND
n RCl.89 ELEVATION.

VERTICAL CURVE 78 XOY .---._-
SOLUTION 79-

89 STO 89
81 STO 87
82 lASTX
83RQB2
84 •
85 ST- 81
86 ST- 88

..,

~ ){;.



02211C PROGRAM LISTING
- ,001 097 !f41C

I,-e REVISED: 8/83
COMMENTS.

87tLBl 81 125+LBl· 88 LBL 08I 88 RCl 85 LINES 088-091
: 126 RCl 84 LINES 125-135

89 RCl 88 SOLVE FOR
127 RCl 87 CHECKS. TO SEE II

i 98 + PVT STATION.
128 + GIVEN STATION

91 STO 83 129 RCl 83 IS GREATER THAN
92 SF 82 138 X=8? END OR PVT
93 RCl 89 131 GTO 81 STATION . .94 ADV 132 X<=Y?95 XEg 88 133 XEQ 8396 ADY 134 X<=Y?97 -.TRH PT.- 135 GTO 8598 Fe? 86

99 - •.=HOHE*- 136tlBl 81188 FS? 86 137 XOY181 - •. 1St:-
138 GTO 85 -

182 AYIEW - .

183 Fe? 86 .
LBL 03139tlBl 83184 GTO86 148 FS? 81 LINES 139-145

185 RCl 88 LINES 105-109 141 SF 83186 RCl 82 SOLVE FOR TURNING 142 FS?C 95 OUTPUT END OR
197 RCl 86 POINT STATION. 143 SF 84 PVT STATION.
188 I 144 CF 99.
189 - 145 RTH

~ 118 GTO85
\ ..

146tlBL 95 LBL 05111tlBl 86 147 STO 97 LINES 146-166
112 ADY 148 RCl 98113 FS? 99 149 -114 GTO8S 159 EHTERt SOLVE FOR GIVE115 CF 22 151 EHTERt STATION116 -HXT STA? 1=-- 152 RCl 86 ELEVATION AND117 PROttPT 153 FS? 91 OUTPUTS.
118 Fe? 22 154 eLX.
119 GTO87 155 *'128 X)9? 156 2

,. .• -.'-~ .. r'""121 GTO'85 157 I122 ASS 15S-RCl 92
123 SF 99 159 +
124 STO 84

169 *'
161 RCl 91. 162 +
163 STO 98

.164 RCl 97
165'XEQ 89
166 GTO 86

I I Ir--'\. I ,
_. "f

....., Ae-. II) "' ..• lC O'NNI,RS HAN0800K AHO~ GUICE-19r IpeaIIc ............, on UysIroIo_ The F..oon lrdb • b-.l ••••• ..., becII 01 •• HMd>oc:* Ae* II)~ E ••
17 •••• 7 O'NNER~ IiAH0800K ANI? ~ GUICE" lor ~ ~



•.• 02211.C PROGRAM LISTING
-,67 097 }(41C

-
I

J

r

I
J

I

I
J .
I

I J

I

-" .

i-
r
I

I
r

r ..
I
1

I

I

-
I
t lBlYCC

• END.,(J

167+LBl 84
. 168 CF 22

169·~rSTAtElEV-
178 ProMPT
171 STO 81
172 STO 8S
173 XOY
174 STO 89
175 STO 97
176 RTH

IntLBl 99
178 CUl

179tLBl 19
188 FS?C 92
181 -pve-
182 FS?C 93
183 -END-
184 FS?C 84
185 "PVT"
186 -I- STR="
187 1 E2
188 I

1~ nIT
199 FIX 9
191 CF 29
192 RRCL X
193 SF 29
194 -1-+-
195 FIX 2
196 lRSTX
197 FR1:
198 1 E2'
199 *
289 1 El
281 X)Y?
282 -HI-
283 RRCl Y
284 RYI81
285 FIX 3
286 -El=-

·287 RRCl 98
.298 AYIEW
289 .EHD.

CAT 1

Page 1:J1 of ILf

REVISED: 8/83 ~

LBL04
LINES 167-176

INPUT GIVEN
STATION ROUTINE.

LBL 00
LINES 177-209

OUTPUT. ROUTINE
-,FOR GIVEN STATION
AND GIVEN
ELEVATION.

NOTE:
IF STATION IS
LESS THAN TEN,

- AN 0 IS ADDED.

9.09 IS DISPLAYED
; AS:

STA=0+09.09
NOT
STA==9.09

•••••• AllIer •• .,. •••'c OWNER" IWlO8OOK NID ~ GUIOF" b ~ •••••••• ..", ••••1wyWoi<_. The Func*an Irdn • ..,..., •••.•• ..,. _ d •• Hard>ol*. _ •• ~. E ••
17 or 17 ""O¥otfEA" HAHOll()O( ANi) PROGRAMMING GUOE"" b _ ~
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