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DISCLAIMER

Although each progra.m has been tested by its contributor, no
warranty, express or implied, is made by the contributor or
COMMON, as to the accuracy and functioning of the program .
and related program material, nor shall the fact of distribution
constitute any such warranty, and no responsibility is assumed
by the contributor or COMMON, in connectlon therewith,




COMMON USERS GROUP PLLOGRAM REVILW AND EVALUATION
(fill out in typewriter, ink or pencil)

@ Date

Program No.

Program Name:

1. Does the abstract adequately describe what the program is and what Yes No
' it does?
Comment

2. Does the program do what the abstract says? Yes No
Comment

3, Is the description clear, understandable, and adequate? Yes No
Comment

4, Are the Operating Instructions understandable and in sufficient detail? Yes No

Comment
Are the Sense Switch options adequately described (if applicable)? Yes No
Areé the mnemonic labels identified or sufficiently understandable? Yes No
- Comment
5, Does the source program compile satisfactorily (if applicable)? Yes No
Comment
w 8. Does the object program run satisfactorily? Yes No
Comment
7. Number of test cases run . Are any restrictions as to data,
size, range, etc. covered adequately in description? Yes No
Comment
8. Does the Program meet the minimal standards of COMMON? Yes No
~ Comment
9, Were all necessary parts of the program received? Yes No:
Comment :

10, Please list on the back any suggestions to improve the usefulness of the program.
These will be passed onto the author for his consideration, :

Please return to: Your Name
Company
Mr. Richard L. Pratt
Data Corporation Address
7500 Old Xenia Pike
Dayton 32, Ohio Users Group Code

0 THIS REVIEW FORM IS PART OF THE COMMON ORGANIZATION'S PROGRAM REVIEW AND

EVALUATION PROCEDURE, NONMEMBERS ARE CORDIALLY INVITED TO PARTICIPATE
IN THIS EVALUATION,

11/1/65







1620 Correction April 10, 1964
9.2.016

"DTM Design System"

Cards 76-78 of the Alignment Design/Offsets object decks of this
program are out of sort. '

The decks have been replaced. The attached listing dated April 3,
1964 replaces the original listing.

Modifications or revisions to this program, as they occur,
will be announced in the appropriate Catalog of Programs
for the IBM Data Processing Systéms, If such announce=-
ment indicates a change to the program decks or tapes, a
complete new program, if needed, should be requested
from the Program Distribution Center,
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3607&60006001100006000801400006J8a10a70000601]0016198600060036]09400060040075000
ANOANANARANANNAN ANNOAANNANNNNNNANNONNINN JTNG364J8169JTN4364JB159JTNG3A4 JRULOJTAL
364J8A3QJ7ﬁa364J8a20K600060J9659K7-3902J8130K6J8149-0066K600060J8139K6J8119-006%[}
K6:0N60JR13AKAJIBL0A-N0KN4AJBNINZKANONEOIRLIZOKTO3T2803T72TKEJRINA=NNAKNLOJRNANTKANO
"60JB269K6J8R10=N0ECKENNNECIB2NIAKEIB250=N06T"KAD0NKIIRNBAKAIRING=NARNKE"NNANJRNLQ
K6JBNKEG=NN60CJTN4612J98030J704612J8029J704264J801916J7999N=NN116=T8B75JB42922=T8T74) '
7069J7N4612J799016=79114837022-7910J79°9J704612J799916=T94T7JR4D2022=TA4LAJTOOOKANN
NANJTO0GKT=TN2N=NNANKEITOTI-NNENKANNNENYTOTOKT=T1NENJRTIAQT6~-8NDKJB3DPADD=RNDE JRAKO
KOEJROKBA=NNANT16=RNETIRRATO?2=RNEEITAAOKANNNANJTOOAKT-TNI2N=0NENKAJTATA=NNARNKANNNRN )
7979K7=1050J815016~8146J826922-8145JRBN59K6JRN59-NN60K6NNNENJRNBAKT=390D JRT1IOKEJRA
089=NNENT1JT900N=NNT114J7999-=NNG4T=TR4NO0T17KANONOATITABAKT=4ND 2 JRAZQTILANNANN=ANN
46J79300120046J79400110049J7940ZK600NANJTI29KT7=0422J801943-8340N0NN5340J7910NNNON
44 JT940NNNENLAJTALNTKENNNENJBLINO1L4NNNENNONNLEJTANNNT2NNLE6JTRONOTTINNLAJBRAONTKANN
O60UJBINALANCOENN=NNCLEJYTRBNNI20N4L6JTBANNT INNLOJTRONTIKAENNNEN JBN29KAITOHO=NNENKANN
T 060J8019K6JT7929=-0060K600060JB8309K6JB31I-NNENK60NNE0IB240KEJIB259~NN6NKENNNENJB110
K6J7869=006016=-R62T7J905022-R626JT7R6AK6NDNANJTREIKEITBEI-006NKENNNANJTRROKEITRLO~
NOENKENN060I8139KEJITB20=-006NKENNN6K0JTARNIKEITBLA=NOENKENNDENITASIKT=4NLAJRNLOKAJR
129=-NN6N16=-8783J987922~-8782J7869K60006NJTREOKT=4124JT7T00KAJTTRI=NNENT6=RR43ZJORKI
272-BB42JTREOKEONNE0JTBEOK T=4124JTT790K 7=3Q09D JTTROK T=4N22JBI2OKTORTI2RN2TIDTILANNANN
—ANALE JTTENO120N46JTTENNTINNLT JTTENIKANNNAN JTO2016=ROB3 JBEAND 2 =RARD JTRAAK T-NLD D |
TREQ43=Q0NRU00K349JTT4N0000N44JT7T740000K040JBNRNT716=-9N63J025022=aNAK2JTRAIKANNNANY
TBEAKT=NU22JT7T73Q42=910000NK349)T7T7INANANNLLYJTTIONNANKNLO JTT2N7KENNAANJRNDAKA JTOE0-
NNENKENNNENJBT10KT=3092 JBT13AKEJRTITIQ="NEOKENCNLNJRTIOKT=4022JRTRAKAJTRAC=NALAKAAN
O6NJB139K6UTBLO=0N6016-02T75)9449272-02T74JT7869K60NNENITBAEA16=02311J945922-9310J7869
K7=0422J7869K6J7979-N006016=-9359J964922-9236RJTR60KL00060J7R6016=0308J0AK022~0304
T869KT7-0422J7869K6JT689-0060K60NNE0JTATIKT=3808BJBULOKEJIBL129-0NK0KANN0OANITHRAKT=2
8UB8JBNLIKT=(C4TDIIB129KTI9950-0060K6JT669-0060K60NNENITE630KE6JTE649-0060KAN0060JT7669
K7-0422J762943=05760005349J76100000044J7600C006049J7610ZK6NN0ENITSEBIKESTE90-NN60
KECNANBN JT68943-0ABANNNKALAJTRENNNNNNLLJTEANNONNANLAJTRTINTIKENNNAENJTERAKTN2TIRNIT D]
K6JT7500-0060KENNNENJTCTOKT=1286J7660KTIORTN=0NGOKEITARO=DNENKANDNANITEROKTI=NG2D )
7680KT7J9RTN=N0ENKT=1286JT540KT JAOKN-NNENKAJITEHO=N060KTIO93NJTEHOKAITELI=NNANLAST
529N=N"NIKTJ90R0JT64OKT =042 JTBRAKTIRTI2RO2T27IKAJTHEI9=NNHNKANNNAN JTRIOKT=N422JT78NO
43-996400N53409JT74900NN0NLLJITSINNONANLAJTLONTKANONANITELOKT=NLTOITSIOKAITALO=NNAN '
11J7R?Oﬁ_ﬁn]14J7R70--nqm47-0ﬂ6gh117hKAhﬁhgﬁJ7R00K7-1ﬁRﬁJ?ﬁAOK7—1ﬁGﬂJ7ﬁh0VAJWFhﬁ—
QCTENK6NNDENJTOTO42 01400008349 JT74T70000NNLL4JTLTNONNENL0 JTLRNZKANNOANJTLAGK T=NGE2D
T649K6JT640-006049JT6107K60NC60JT450KT-04TNJTALOKAJITALO=-006712JT78100NN-M2DNNNOKA
0001109099J033126J0299000AG26JN3ANKBNNNCNLONNNNNZ JT40JT41JT420743)T744K600NE0JT64LQ
K6JT7839=N060LKENNNENITBEOKT=3992J8129KEJTREG-UNKIKEUNNE0JBNGAKEJTZ09=-0NANL0JTRTNT7
K6uUC060JT649KT7=-0422J7849K6J7519=0060K600060J7519K7-0422J737943J05040005349J73A00
ONQ044JTISN00NEN049)TREN7KENNNENITHIOKT=04TNITRA4OKEITH10=0NENLAYTIRNZKANONENITRLQ
=-0422J73409K6J7519=-N0RCKA0NNE6NJTR2OK T=4022JRN4014000600-PNN4AJTI3NNTI2NN0LEYTRZ2NN
1170049J7337ZKANN060JTS5RIKE6JT319=0NK0KANONENJITRA042RINTI200N5340JT720000NNNL4JT7200N
NNENLOYTANNTZKOENNNAEN JTSRAKTNZIT28N3TPIKAJTRI0=NNRNKANNNPENJTRIOKT=1228J)T7R40K L J7500~
NNEN16JNB50JA28022JNR5R JTRAVKENNOANJTREIKAITPRA=NNENKTIAIANJTHEQAKAJTARO=NNELENKT YO
910J7890KT=1250J7659KT=1080J72R0OKT=10ENJT 21 OKAJTITO=ONANKANNNEN JTRLOKT=NETN )T 270
KA JTHLA=NNENKENNNEN JTI2TOKEJT260=NNAOKANNNAN JRIRAKAITIERN-0NANTA JINTE JOLKBAODD JINTYL )
TREQUANNNENJTIRAOKAKIT240=NNANTEJT123JOKB022)1122 JTRAAKANANEA JTRAOKA JTDPR0=NAANAKT JO
930 J7649KT7-105047269KT7=-C4T70J7240K6JT240~0060KT7JI0010JT7640KT-1068NJT260KT=N4TINJT7220
K6J7239=-N06013J7259000-M32N00N35000001100000J121026J12010000026J1207000N04ANNONNT
JT18J710J720:JT721K600CNENJT249KE6JTITI-0NA0KENCNENJT239KE6JT169-NNBENKANNNENJT2]OKT =]
UHCJTLEAKT-GL4T0JUTRLIKEITELO-N0060KE0NNANIT2ROKEIT?69-N06NKENNOEKNIBNL4AKEIT2R0=NNAN
49J72202ZK60006047249K6JT7150-006NKE0COENIT230KEITT149-006NKENNDENJITALAKEITTIRO=NNAN
KEONNENJTB2OKT=4N022JBN4LAL4NNNENN=NNNLE6JTTIINNIZ2ZNNL4AJTIZ2NNT11INNLAJTIINZKENONANJTAP0
KT-n422JT7TBE43JT1A560N05340J7710N0NNCKLLJTINNCOOAN4QJTTINZ16J1T711J8R5Q22J171NJTRAG
K6”““60J7860K7-04?7J7“?0K6J7?60—006“K60n06“J7840K7-047“J7460K6J7ﬁ°°-0060V&““”6°&3>
TABOKAJTII2EO=NNAAKANONEN JTRHEAK T-NGTNJTRATOK A JTAHO=NNENIAJTRATIOHRODD JIRAA JTRAOKANN
NENJYTREOKA JT249=-0NENT16J191KJA665022J1014JTRAKANONANITRAOKEITI2O=NNANLOJTIDIN7KANN
06N0J7G2916J1983JR65922J1982JTBEIKT=0422JT786943J200N8B00NKRR4QJTTEONONNNLLJTTANONNAN
49J769N7K6N0CNE6CJTI29KT=04220T7859KT=12R6JT7289KAJIT599-N060KENNNAENJITIBOKAIT240=NNAN
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K6NNCENJT140KE6UT239-0060KE0006NITIIOKT=1ING0JTIRAKTO3IT28NITITKEIT2A6Q=-NNANKENNNANY
TRH4QKT=NATNJTLEOKEIBTI20-NNANKENNAENJTRAT1OK 7=1NENJTROAKT=N4TNAJRTIPOKAJTNOA=NANAAKANN
NENJTNIKBJTELA=N0ARNKENNNENYJTNRAKEJYT?50=-NNAKNLOJYT2207KENNNENIT240KAITNTA=NN/ANKANN
JT7230K6JT7069=-0060K6N0DAK0IRLI4AKE6ITBAI-NNENKAENNNAKDIBRNLAKAITRTII=NNANLOJTAON7KAON
NRPITROEOKT=39G2 JRIRAKAJITREA=NNENKENONANITNACKKITNRO=NNENKENNNENJTALOK T=NLTN JT2T0
K6 JTN29=NN6016J254TJ045022 42546 JTREAKANDNANJTREOKT=N422 )TNTOKEJTITI-NNANTAJ26NTY
68022 J2606JTRACKANNNG(JTREAKT=N422JT0ELOKEJITHRA=0ONENKANNDELENITNIOKT=NL2DJTN20KT JO
GRC=NOENKEITELI=NNENKENNNE0ITHEEOKT=04TNITH2042J2T728NONE34QJTNNDNNNANNLLJTANANANNEN
4O JTININZKENCNET JTTRAAKAJAOQONN[NKANNNENJTTRIAKTNRTIRNATITKAITI?A0=NNANLO JAOAAT 1A ST
520NN IKONDOAN JEIRIKEJT260-N0HNKTIOINITNIAKT=1NBNJTOTOKEITEHEI=-NNANK T JAO23N JTN20
KT-1N8NJT6RAKT=NE22 JT650KT=1286JT760KTNIATI2RNRTZ2TIKAILONONNANKANNANANJTNIAKAJTAZ 0.
NN6C11J75290-00114J7520=~0024T7J282801120K600060J7649KHJT599=-00601AJ3NTIJRR5922J1
NT78JTBBOKENUNBNJTBROKT-0422JT7269K6J6060=-0060KANNNENIAA6016J3151J9N5022J318NJTRKO
K7=-Nn422J786943J31760005340J6950n000C44J6040C006C49060507.16J3231J9265022.J323nJT7R69
-6C0060JTBOIKT=0422U7T73043J)32680005340J603NCN00N44I8080N0NANLEIJEARNZKANNNAN)TRES
K7-3902J8120K6J7869~N06016J3359J986922J3258J7869KA00060JTRE6OKT=4124JT7799KAJIR120~
006N16J3410J985022J341RJT7869KEN0NENITRAOK T=41240T7T799KT7=4022J8120K7N3T28N3T72T714NN_AV
TNECN=NNNLE6J6910N120046J6920NT11NNLIJEAINTKANNOENJTHLIKEITBLI=NNENKANNNANJTREOK T=4-
0?7J813aK6JR140-0060aoJ70a02K600060J606016J®616Jn660??J3614J796GK7-n477J7R604®J@~”1
64"NNAB340 JABANNNANNLLJKRANNNNENLO JEANNZK EANNEN JTREOKT=4N2D JR14OKT7=4ND2D JR120140AN
NECN=NNNYE J6BRNNTZ0046J6870011NN4OJEBRNZKANNO6NIBI149KT=2992 JR)13OKAJIRT1409=0N6NLDJ6
3807K600060J7R6°K7-&027J8140K7—40?2J812014000600-00046J8080ﬁ]?0046J68600]1"040J6
BOLZ2KENNNENJTREOK T=4N2 2 JBT13IOKE JTBAI=NNANK ENNNAN JROLHAKK JTB29=NNENLA JTLAN7KANNNAN )
7159K7=N422Jd7070K6JT9T70=008NKE6EN0D0KDITI149KT=C42207060K6JTE6B9=NNRENKANDNNANITAROKARIT
819=-NNENLRJTETO7KENNNEN0ITHLAKT=N422JTNG9K6JTHNO=NN60KTIOI1NITHEIOKT-1NENITEE69KAIT
979=NNENKTIF930JT599KT-1N50JT7669K6ITHERI-NNKOKENNNENIT289KT=38NBJBNL4AKEIRT1PA=0NNEN
K60NCKNJT7689KT-3808J8049K7=0422J8120KT03T728C3727KTI9950=-NN60KT=1080J7319KT7=n422J
7979K70372803727K6J6999=N06NK60NNAKACITOTIKEIT249~-NC6UKE00060JTN69KEIT239-0060K600
NENJTNGOKEJSTELO=NNENKENNNE0JE6990KEIT260=NNANKL&NNNANJARBAKAJITIBA=NNANLOJTIINZKAND
T150K7=C422J7249K6J7979-006NKANNNENJT14AKT=0422UT7230KE6JT76RA=NNANKAENNNENJE6R59
7819=0060409JT76T07K60NN6NITE4LAKT=0422JT7130KAJTRI9-DNENKANNNENJTNRBAKAKITB29=-0NEN
4O0JTIRNAZKOENONENJTHRIAKT-INENJTP2ROKT=1NENJT A1 0VAJHAROJONRODD JAARRJTRAOK T-NLTNA JTRAO
K6JBORO=NNANKENNNAN JTRLHOK T=NGTNJTERIOKAJTRAOINANKANNANAN JTNAOK T=N42 2 JTROOKTJOQANA
NNENKAJITEI=NDEN16JTH200=0NT116J4B03JRLEGD2JULBND JTR2AKENNNANJTHE 29K T=12RAJTHOOKT=N
47N J60Q99KEUJTHRA=NNE0T16JTRAN=DN2T1AJL4RATIRIEQD 2 JHRRKITRANKENNNANJTRAOCLIJLOTI2NNNKA
49J78R0NONNGLH4LJIK820CNN6GLLIIEB2N716J496TIR32Q22J4066JTRAEIKHENNNENJTREAKT=N4L22JT7559
43J50040005349J68100N0N044J68100N06049J6R3ANZTTIITR690-NDT114JTB69=~-N064TJILRB201127
LOJBNTINIKENNNEN JTBHEIKT—-4N22 JB13AKE JTRAC-NNENKENANGENJTE5016J5151 08329225160 JTRAD
K7=-0422J7869K6JT7659-N06016J5199J831922J510RJ7R6OKANNNECITBED16J52235JR32022J65234
T869K7=N422J7860KT=1250J7659K6J7T779-N06016J5206JR26022J6204JTREAKANNNANITRACTIAIS
331J826922J5330J7869K7=0G422J78609KT7=1050J777916J53T9JR26022J63T88JTRE&CKT=04T0JTRE9
16J541OJR25022J%400J75?0K6J7520-006011J7q7°0—ﬁﬂ114J7€?c—-nﬁ?a7J47ﬁR”117”K7“5°74J
TRNOKTINBQT4IJTOROKTORT26JT7029KTINBET26J60K9K TORTI2KJIAONQKTINETI2AJRI1I0OKTINETIAJRIROKTNG
T726J8179KTNS 726 J7500KTNAE4RBNE54T4H9JBNRNTZ J515856N0N0N0J61563T00NKE2A102029100NaMOT K
648NJ5158550N001U6156970NNMIMIIK6T2100221A10021000=-01410921NNNMEMATST22011NANDATA
925N36852600060199204216043170007111190210N0M14601662014003219G922ANNNNK3TA2RT1CQ
29330N0083NN0N0OK615853199211219921000=-8K61583610021320N00N0NNNAN26NNANKTIANNANNMO]ERQ
0NGONNMLLE26N0DN0G92J9NNNE1162963200061N000N02450N0611630633C0NKTINONOAKNANNETT16296ME
1595001400240006002796M71598801200260N0600279842J61599T7000-423000610006126004690
9N090200042116315J01609506325230046900421M4160840009932000900000021C0000000N02600
42100N9N J116095-NN10J21599T7NCN<IMTLIE6N4L80]12NN320N413NNANNN23ANNETINANL2]1260NN02ANLN]
31C0053000821600052000N143008140005331000530005412000520C0-1150006200000M9162040
32CNNE1INNNCOMI16878U59154943K50NNN0000ONNONONONNLATINETISNPEST49TSNRQTIEN??2158M134
16775==6283185272026N0060198693300060NN0N042C0N0N000NN2ZN00T77-0NN0NRCA27ORAAANAY?
JN0NNANNZZ0000000Z27=0N0000N0270N0000N72Z000NNNNT77-0000N0NZ27-0000NON?7-0NANANNTT7
NOAORPZ2anNOO0N077 000000072 00000NN7272ANCONONT7 =ONNONAN77aNOADANAZI_ANNAANNT 7
N0000Z2Z=-G00NON0ZZ=000000N0ZZ=0000000Z2Z=-00800007Z=000000027=00000NN027-000000027
0”“Oﬂﬁﬂ72-onoonooz7-00hﬂ00022-000000n72 NOCONNN7Z-000000N727=NOONANNZ7OANANNNNNT 7
~000000NZ22-0000n0027~ nonoooozz-nnoooonzz 00000002Z-000000029M9=00NnN=N05M9J5N68703
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MQJ4932702M0J5024701M0J6104704=00000-NN4MOJ2864650MAJ3T4N69TMIJLTAREKORMO J2660626
MO J37R4628MQJ3500645M9J3288641M0J3324642M0J3196640MJ3568625M352620000M9 72960636
MOJ3020610N64646000OMOJ2T48638MOU2816632M169720000M169710N00OMAJ23R4601MIJ236060
M3565G4468M356504467-00000=-003M169544963MOJ1926545M0J3932655M0J2028550N74341690
QRBANNANONNOTHENNNNNONTL3H6BNO0ONTLI6TOONOMOJLLT66B8NMOJ231 2B4NMAJT14AR2 1 TMO J1216216
M9 J113602N08490000NCNOTLINNONNIMIE266T5N0MLLA62000N034]1654TANNOLANANNNAMS JATRB2NS
JOJNT52208M462000000MAJ4588690MOJCET2204NT1A2R21R54MOUN568214M0J0524211N121415027
JAJNG86212M0626671N0MAJ0420210MAILE204AREMAJLN366K0MAIP4166NEMOINBIBINTINTILTY 23800
NI11RT7NTAR4MAJOTANNTEMI JO2NLNT TMAJNNBANTIEMETINDNNANNNAMISES4TLAONANINNANANNNAMOLNORLAT G
N1200CONOANTONDNONDCME=0T12004MA=08TENO3NTTCONANONMIERL4TONNNMO=0K0(N] IMOJNDI4NNT R
M610000000-0000 0000M169000000=-N00000=-N1M3NG0N00NOMG=9408011M2000N0N00MI=9240N010
M9=-9120509M9J1676530M9J1608525N688888888M9=9028520M9-8936515M9=0144510M9-00N0-013
MO=00N0=N2-0000N0=100-00000-N05M962667200M96266T3NOM169420000M169560000NT43490000
MaONNANNOOMI=B568500M0U5452705M9-84T72470M9J4840700M9=-83604500263410000M9-82924131
M9O-8416460M942530000M9-8224430M100000000M9-7912454N4000C0000M9-8152455M253620000
M942536200M963000000-00000-002N5000600000=00000-N00M9=76964N1M9=T7652442M9~T7768410
M962667400N100000000M9-00C0-00-00000-001N2000NCQN0OME41437200M64143T71002641437100
7=0n3JB179M55365N0002641437200M641437100==0C3JR17AME53650N0N7 0N JR2ZNOAMENANANNNAN
7=C03J8179M553650000==006J8209M5000000002-0C608269M4NNANENANZE0NNN0N0N==NNEJ8269
M4CNNNNNNNZ=N05J8329N14500N0002400NN00NNN==005J8329NT1450N00NAN7 =NNG JRATONT4LNNNANN
J1426246N0MOJ6368000M163554600M163560N00M256624600MOJ55R800000249584600M9J5624000
0258504600M0036R6000N%56474600MQO7036000M567574600M00705BnnnZJ679°J°87?J6186%707
* PTM DFSIGN SYSTFM %% ALIGNMFNT NDFSTGN / OFFSFTS OUTPUT

*#5 IBL BL STA CL STA ' OFFSET LEFT FLEV CL ELFV RIGHT FLEV SKFW
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INTRODUCTION
Alig! Design / G y
Aligament Design/ Otfsets
, Protile Plot

This manual describes a set of electronic computer programs
for the final location and design of highways. This series of programs,
known as the D.T.M. Design System, employs recentty developed techniques
of electronic computation and systems engimeering in the very complex
job of highway design. The programs making up the system have been
integrated so that they supplement each other and closely paraitlel
the design procedure followed by the highway engineer.

Roodway Design Phase

Roodwoay Design/Preperation
Recdwey Design/ Tamplate
Roedwey Design / Volumes
Siepe Steke Piot

Mass Diogrem Plot

Since small line and grade changes are frequent even in the design
stage of a project, the ability to make these changes easfly is highly
desirable. This is accomplished by the utilization within the system

of curved baselines. Terrain data is taken on both sides of the base-

line from either field notes or maps.

LS

On some projects, exact final line and grade selection depends
upon a rather careful quanitity determination. By defining the shape of the

template using links, it can conform to almost any specified shape. ————t
At the same time, it retains flexibility. Templates can be automatically
varied to fit new requirements as the computations progress. Bifurcated p——
Materials Ciassification Phose
roadways and separated grades can also be handled. Moterial Clossificetion/ Preparation
i Materigt Clossitication/ Volumes

Although the System itself is based on principles which apply to
a wide variety of elvectronic computers, the programs described in this
manual were writtén in FORTRAN for a 20K |.B.M. 1620 Data Processing
System. The structure of the programs is dependent upon the memory size

N

of the computer utilized.




PROGRANS IN THE SYSTEN

The System can be Zivided logically irte fa. semarate ohases:
the Terrain Freparation Phase. the Alicrment lesign Phase. the Roadway DEFINITION OF MODEL
Design Phase. and the Material (lassification Phase. Each is described
in more detail in the sections that follow. Each phase is implemented
with one or more computer programs. as follows:

Terrain Preparation: TERRAIN DATA PROCUREMENT

Terrain Preparation/Edit L

Alignment Design: .
Alignment Design/Geometry ’ TERRAIN DATA POINTS ]
Alignment Design/Offset POINT OFFSET

Profile Plot

Roadway Design:
Roadway Design/Preparation
Roadway Design/Template
Roadway Design/Volumes
Slope Stakes and Mass Haul Plot ‘ ’ 330 [ 39
Materials Classification:
Materials Classification/Preparation

Materials Classification/Volumes "

TERRAJN PREPARATION PHASE
- : +

Terrain data is defiﬁed relative to a baseliﬁe. The baseline is
in turn defined using the state plane coordinates of each P.i. and one
curbe defining parameter. The terrain model is made up of discrete
sample points taken along scan lines or cross sections. Within the
band of interest, scan lines are spaced arbitrarily depending on the
nature of the terrain and the accuracy requirements. Sample points
are taken from left to right across each section. Each terrain point
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is referenced by giving its elevation and its offset distance from
the baseline. Points to the left of the baseline are recorded with
a negative sign. Points to the right are considered to have a pos-

itive offset.

Terrain data may be taken directly from field notes or from
topographic maps. After the terrain data has been punched into cards,
the Terrain Preparation/Edit program is used to ascertain the accuracy
of the data. Those points which do not conform to the logical require-
ments specified by the engineer are identified by the machine for hand

checking.

ALIGNMENT DESIGN PHASE

The purpose of this phase is the calculation of the geometry of
the highway centerline alignment and its relationship with the
baseline to which the terrain data is referenced. Once this relation
has been established at each cross section, the ground profile
of the alignment can be interpolated from the terrain model. Both
baselines and centerlines are defined by the state plane coordinates
of each P.l. and one curve defiﬁing parameter given at each P.1. The
Alignment Design/Geometry program will compute the geometry of the
defined baselines and then proceed to compute the geometry of any"
number of desired centerline alignments. Geometry information for
both alignments is left in memory to be used by the Alignment Design/Offsets
program, which will compute the offset distances from the baseline to
the centerline. It will then interpolate terrain data on each cross section
to find the ground elevation along the centerline of the ' ~zy: . ¢
roadway = and along two parallel alignments whose offset distance is

specified by the engineer.

The Plot Profile program uses the output from this phase to plot

b
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a ground profile under the centerline and the two offset lines. This

profile will be used by the engineer to design the vertical alignment.

ROADWAY DESIGN PHASE

After the engineer has designed the vertical alignment and has
delineated the template shape and its changes along the roadway, he
may request additional information from the computer. This phase, which
has been designated the Roadway Design Phase, includes the computation
of vertical geometry and grades, template modifications, such as
superelevation, slope intercepts, area, volumes, slope limits plots,

and mass haul diagram.

Since trial alignments will ordinarily call for only part of the
terrain information that is contained in the digitized band of interest,
the Roadway Design/Preparation program can be used to reduce the
width bf the terrain data band to describe only the area adjacent to
each trial alignment. Terrain and offsets cards from the Alignment Design

Phase are also collated for use in subsequent passes.

The vertical geometry of the alignment is defined by giving the
elevation and station number of each vertical P.l. and the length of
each curve to be computed. The roadway template is defined by a series
of links, each specified by a dy andta dz, starting at the middle and
working both ways. The size of each link is written on an input form
along with template changes and other template parameters. After this
information has been punched into cards, it is entered into the Roadway
Design/Template program which computes the vertical geometry of the
trial alignment and the changes in the road template, where such changes

occur.

Output from this program is entered directly into the Roadway

Design/Volumes program which computes slope intercepts and earthwork
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volumes. Through the use of the Combined Plot program, card decks
are obtained which can be listed to produce plots of the slope limits
and mass haul diagram. The programs in this phase may be used indiv-
idually without using the Alignment Design programs if the alignment
is already fixed.

MATERIALS CLASSIFICATION PHASE

The Materials Classification Phase is included in the system to
handle three special cases. The first of these is the case of over-
lapping slope stakes, where two separate roadways, paralleling each
other, overlap slope limits. The second case is that where the roadway
lies within pock and where some estimate of rock volume is necessary.
A third use for the programs is the calculation of earthwork quantities
in interchange areas. If none of these special cases occurs, it is

unnecessary to use the programs.

If an overlapping-template situation exists, the first pass
through the system is made with one of the roadways and the original
terrain. The Materials Classification/Preparation program takes the
Roadway Design/Volumes program output and original terrain and computes
the ‘'as-built' terrain. The Classified Materials/Volumes program takes this
"as-built" terrain along with the rock teéblate and computes the rock

volume: to be removed.

The determination of interchange volumes is accomplished using

the following simple approach. First, the ramps are laid out and designed
on a contour map. The Alignment Design and Roadway Design programs may

be very useful during this phase. Next, the ''as-built' contours for the
entire interchange are established. Terrain information for an 'as-built"
terrain model is then stripped off using the original baseline. After
editing, this 'as-built'' terrain is run with the original terrain model
in the Materials Classification/Volumes program to produce cut and fill
quantities for the entire interchange.

i
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USING THE SYSTEM

The DTM Design System has been programmed primarily to handle the
type of computations encountered during the Preliminary Engineering
Design phase, although its use is certainly not limited to this phase. It
is designed to be able to handle terrain models produced from either
map or field data with equal ease. Terrain data, once digitized, may
be used over and over for either small line shifts or for major line
changes, whether in the initial location studies or in the final design
computations. When a change becomes necessary, it can be easily and

economical ly made.

DTM computations are done in phases. Each phase is closely inte-
grated with the design activity of the engineer. For each of the phases,
input sheets are completed by the designer and submitted to the computing
center. The input information is punched directly into cards and fed
to the computer along with the digital terrain model in the form of
a deck of cards. After the answers have been received, they are printed
with the input and returned to the designer for further engineering

before the next phase in undertaken.

Many benefits are obtained as a result of a detailed DTM analysis
during the early phases of a project. Right-of-way can be accurately
and quickly estimated; Pipe and drainage requirements can be measured
directly from machine made plots. The effect of side hill location is
immediately apparent. Clearing and grubbing areas can be easily
measured. Earthwork quantities are more jeasily balanced and optimized.
In many instances remarkable savings can be realized because of the

abllity to try several alignments.
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TERRAIN .PREPARATION/EDIT

Purpose

In the digitization of the band of interest, a large amount of terrain
data is frequently recorded. The Terrain Preparation/Edit Program examines
the logical reasonableness of the terrain described by the recorded data
and prints a warning message when a doubtful situation is found to exist.
The messages from the program will not merely point out those situations
where a mistake' was surely committed, but all those situations. as
uncommon in occurrence as to be worthy of checking against the original

source of terrain data.
Description

At a cross section line, any terrain point is given two woordinates:
an offset distance from the baseline (Y-coordinate), and an elevation
(Z-coordinate). The criteria applied to determine the reasonableness
of the terrain data are as follows:

a. The maximym allowable difference in_the elevations of the
first points of consecutive sections is five times the
contoyr interval. Failure to meet this test may mean too
large a spacing between cross sections, or a mistake made
either in recording the elevation of one of the two compared
points, or of all points at one of the two sections
(see test ).

b. The horizontal distance between consecutive points on the
same cross section must not exceed a specified allowable

maximum. Failure to meet this test may mean involuntary
skipping of too many contour lines.

c. At any cross section, the Y-coordinate of the terrain points
must always be increasing and can never be zero. If the
terrain data has been recorded in such a way that it
fails to meet this test, it will not be acceptable to the
programs in the System. It should be taken from left to
right, from the largest negative to the largest positive.

i

¢
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d. The slope of the ground surface must not exceed a specified
maximum. This check will supplement the horizontal distance
difference and vertical distance difference tests and will
warn the engineer in situations which may not have been
detected by such tests.

e. High or low points shoyld be defined by an_interpolated offset
and elevation. This check will essentially detect situations
where the high or low points were missed and will help to
eliminate many situations in which a recording mistake was
made.

f. The difference in elevation between {wo consecutive points
on the same cross section must not excefg five contour
intervals. This check complements test (a and will tel!l
the engineer whether the mistake in elevation was made for
a single point Tor for the entire section.

Program Operation

A specifications card containing the contour interval, the maximum
allowable slope, and the maximum allowable horizontal distance between
consecutive points is read in. These can be determined by the ehgineer
for particular map and terrain conditions and will constitute the
basis for the quantitative tests to be performed. A terrain cross section
is now read in and checked according to the stated criteria.

The tests are performed sequentially; when one of them is not met,
a warning message is printed out, indicating the doubtful situation
just found, before performing the next test. When all the tests have been
compléted at a section, a new terrain cross section is read in and
analyzed. The engineer should after each run check the warning messages
against the source map and then test the corrected terrain data until
a1l warning messages received correspond to acceptable terrain conditions.

MACRO FLOW DIAGRAM
TERRAIN PREPARATION/EDIT

READ, SPECIFICATIONS

SET Z MAX.

READ, IT, IBL, BLSTA
TERRAIN POINTS

:

MESSAGE NoO 1S 157 Z THIS SECT -
15T Z PREV. SECT.
l - YES
YES
Y > Y MAX. MESSAGE
NO o )
NO ¥ )
MESSAGE |e Y INCREASING
) . YES
YES
Y = ZERO MESSAGE
NO o _y
YES
Y DECREASING MESSAGE
NO - K )
YES
SLOPE > S MAX. MESSAGE
LT o ¥
- YES
AZ = ZERO MESSAGE
NO o ¥
. —— YES
- AZ > Z MAX. MESSAGE
NoO ~ » :
. - K )
HAS SLOPE MISSED HIGH YES
CHANGED OR MESSAGE
DIRECTION LOW POINT
NO NO
| I 1 ]

.w
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TERRAIN PREPARATION/EDIT
OPERATING INSTRUCTIONS

Console Switches
1. PARITY - off, 1/0 CHECK - off, 0 FLOW - program

2. Sense Switches | not used
2 not used
3 not used
4 not used’

Typewriter
Not used
Loading Prggréﬁ
1. Clear memory 310000300002
2. INSTANT STOP, RESET, LOAD
Order of Ingug
1. Object Program Deck
2. Specification Card
C1, SMAX, YMAX
Ci = Contour Interval

3. Terrain Data Deck .
1, IBL, BLSTA, Y1, 121, Y2, iZ2, Y3, 1Z3, 1YL, 1Z4, Y5, 1Z5
Special lnstructions "

None

Restart Procedure
1. INSTANT STOP, RESET, INSERT 4908300

2. RELEASE, START -
Sorting and Listing Instructions »
List with 80 column straight 1ist. The output messages are

self-explanatory.

SMAX = Maximum Slope % YMAX = Maximum Distance
Between Points

[a¥a) [aXaKal

60
201

202

203
204

205

206

61

207
208
20

209

590

29
220
210

501
10
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OTM DESIGN SYSTEM ¥** TERRAIN PREPARATION 7/ EDIT #% 20K
CeLeMILLER + E<E<NEWMAN * # NOVe 27» 1961
CIVIL ENGINEERING SYSTEMS LABORATORY
DIMENSION Y(50)9Z(50)5A(5)sB(5)9sK(5)sL(5)
INITIALIZATICN ROUTINE
READ: SPECIFICATION CARD
FORMAT(F10e2yF10e25F1042)
READ 19CIsSMAXsYMAX ’ -
FURMAT(4bH DTM DE$|0N SYSTei #% ThRRklN PREPARATION 7 EDIT)
PUNCH & ;
CI=CONTOUR lNTERVALi SHMAX=MAXe SLOPE IN PERCENT
YMAX=MAX DISTANCE BETWEEN POINTS
ZMAX=54#C] N
PUNCH 19CIsSMAXsYHMAX
READ ROUTINE
FORMAT FOR DATA CARDS
FORMAT(I3+139F10e2+16515+16+15+16415+16415916915)
READ VERY FIRST CARD .
READ 99 lsJsXoK(1) ol {1)oK(2)sL12)eKE3)oL(3)sKl4)oLU&)IKIS)IL(S)
DO 60 I=1,5
A(D)=K({D)
B(I)=LID)
CONTINUE
XB=-99999.
ZONE=B (1)
N=0
1=1
ANS1=ABSF(A(1))+ABSF(B(I1))
IF(ANS1)206+206+205
N IS NUMBER OF POINTS ON SECTION
N=N+1
YI(N)=A(I)
Z(N)=B(])
I=1+1
1IF(1-5) 20452049206
READ 9sIoMaXTsK(1)oL{1)sK(2)oL(2)0K(3)sL13) oK (L)L (4)sKIS)sL(5)
DO 61 I=1.5
AtI)=K(1)
BlIleLL])
CONTINUE
IF(X=XT)2075203+207
IF(X=XB)2081+208+209
PUNCH 203J9X
FORMAT(I3,F10+2+18H X NOT INCREASKNGl
CHECKING ROUTINE
ZB=(2(2)=Z(1))
ZTEST=(2{1)~20NE) .
ANS2=ABSF(ZTEST)1-5+%Cl
IF(ANS2)22092205590
PUNCH 299J9XsY(1)+ZTEST
FORMAT(135F10e2+F10e2523H FIRST POINTS DIFFER BY F10e2s SH FEET)
NC=N-1
DO 999 1=1sNC
YAsY(1+1)-Y(])
ZAsZ(1+1)=2(1)
ANS3=ABSF (YA)=YMAX
IF(ANS3)1015101+501
PUNCH 109JsXeY(I) YA
FORMAT(13sF1042+sF102+32H DELTA Y EXCEEDS MAXs DELTA Y IS F1042)

i

00001

00002
00003
00004
00005

00006
00007

00008

00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019

00020
00021
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033

00034
00035
00036
00037
00038
00039
00040
00041
00042
00043
00044
00045
00046
00047




101
502
11

503
12

105
504

13
106

505
14

107

506
15

108

509
21

109
110

111

112
507

550
17

508
18

114
999

666
19

o
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GO 70 106
IF(YA)503+5025105
PUNCH 11eJeXsY(1)
FORMAT(13,F10.2+F10e2+16H DELTA Y I$ ZERO)
GO TO 106
PUNCH 12+JsXsY(I)sYA
FORMAT(13+F10e2+F10e2527H POINTS OVERLAPs DELTA Y IS F1042}
GO T0 106 -
ANS4U=ABSF{ (ZA*100)/YA)
IF(ANS4~SMAX)106+106+504
PUNCH 139JsXsY(I)9YAsZA
FORMAT(13+F10¢2,F1002+19H SLOPE EXCEEDS MAXsF10025F1042)
ANS5=ABSF(ZA)=401
IF(ANS5)505+505,107
PUNCH 16+JsXsY(])
FORMAT(13,F10e25F10e2s 16H DELTA 2 1S ZERO)
GO TO 114
ANS6=ABSF(ZA)=ZMAX
IF(ANS6)1085109,»506
PUNCH 159J09XsY(1)sZA ;
FORMAT(I3sF10e2sF10e2s36H DELTA Z EXCEEDS 5XCIy DELTA Z IS F10e2)
GO TO 114
ANST=ABSF(ZA)-C}
IF(ANS7)109+109+509
PUNCH 21sJsXeY(1)s2A
FORMAT(13+F10429F1042+30H SKIPPED CONTOURSs DELTA Z IS F10.2)
GO TO 114
1IF(ZB#*ZA)11051149114
ANS8=ABSF(2B)~-C}
IF(ANSS8)111+1125112 -
ANS9= ABSF{ZA)=CI
IFCANSS ) 11491169112
1IF(ZB)507+114+508 .
PUNCH 169JsXsYI(1])
FORMAT(13+F1062+F1042+30H MISSED LOW POINT OR BAD DATA)
PUNCH 17sY(1=1)sZtI=1)oY(I)sZ(1)sY(I+1)sZ(1+])
FORMAT(F10029F10029F10v2+sF1062+sF10e25F1062)
GO TO 114
PUNCH 18sJsXsY(])
FORMAT{I39F10e2+sF10e2931H MISSED HIGH POINT OR BAD DATA)
GO. TO 550
ZB=ZA
CONTINUE
XB=X
X=XT
ZONE=21(1)
IF(M=J)6665202+666
PUNCH 19sMsXT
FORMAT(13,F1042+15H NEW JOB NUMBER)
J=M
GO TO 202
END

-

00048
00049
00050
00051
00052
00053
00054
00055
00056
00057
00058
00059
00060
00061
00062
00063
00064
00065
00066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00076
00077
00078
00079
00080
00081
00082
00083
00084
00085
00086
00087
00088
00089
00090
00091
00092
00093
00094
00095
00096
00097
00098
00099
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ALIGNMENT DESIGN/GEOMETRY

Purpose

The major purpose of this program is the computation of the
alignment geometry of a series of highway alignments defined by one
or more baselines and centerlines. A table containing the geometry is
then passed on to an offset computation program. It computes the
centerline station humber and distance between the baseline and
the centerline at each cross section. This output is used by the
rest of the system. The geometry of - single alignments can also be

computed.

Description

Two types of lines are designated by the engineer; baselines and
centerlines. Each line is defined by giving the X and Y coordinates
of each P.l. and one curve defining parameter (radius, tangent, degree
of curvature, or external distance). The first line so defined is

automatically the baseline; the second is the centerline.

Each line can be made up of one to several shorter segments each
identified by a unique line number and defined by P.l.'s as described
above. The end of each segment is indicated by an 888888.88 in the
radius field. The end of the baseline is indicated by a 999999.99 in
the radius field.

Each P.1. is given a &4 digit point number. The first 2 digits
contain the line number on which the point appears. The last two digits
are the identification number of the point. No particular order need
be observed with regard to numbering the points, except that the line

numbers must match for all points on the same line.

Stationing is initiated by placing the origin station number in

i
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the radius field. With the exception of the first line an origin
station number of exactly zero causes the program to use the terminus

station of the previous line. Geometry can be computed on lines

containing station equations by giving the line on each side of a
station equation a different line number. The point of the equation
is both the terminus of one line and the origin of the other.

Program Operation

The program reads in the point number, the X coordinate, and the

Y coordinate for each point and either the radius, degree of curvature,

tangent, or external as a non-zero number to define each curve. (If

all of the curve parameters are zero,

radius curve.)

the curve is treated as a zero-

As soon as the program senses a 999999.99 in the radius field of

one of the input cards, the program stops reading and begins computation

of the baseline alignment. The P.C., P.i., and P.T. station numbers
for each curve are computed and output along with the radius, degree

of curvature, tangent, external, X and Y coordinates and point number.

Control is then passed back to the input roytine which initiates

computations for the centerline alignment. If no center line computation

is entered by the engineer, none is obtained. Computations for the
centerline are performed in the same manner as those of the baseline.

Output terminates the program.

P

MACRO FLOW DIAGRAM
ALIG?!MENT DESIGN / GEOMETRY

[ ]

READ
1T, 1040, (D, YD), R(E), OUD), T E(D)

i

xs R{I1)+ 99999999 ?

4 YES

SAVE THE NO. I's
READ IN

i

lg

COU’UTE ANGLE
OF INTERSECTION

i

FIND WHICH CURVE DEFINING
PARAMETER IS GIVEN

NO
"
convuv: AZIMUTH 7 TIME
oF nnssur

SET ORIGIN STA
EQUAL TO PC.,PL B PT

i

BEGREE OF RADIUS TANGENY EXTERNAL
CURVATURE GIVEN GIVEN GOVEN letn

COMPUTE
RADIUS

COHFUTE CW’U?E
IAD!US lADIUS

COMPUTE DEGREE OF

CURVATURE, TANGENT,

PLC.,CURVE LENGTH,
PT ,EXTERNAL

{

PUNCH, 10(1), X{I), Y(I),R(1), D(D), (I} , € (I)
PUNCH,1D (1}, PCLI), PE(1),PT (I}, AZOUT, ANGIO,ALENG

COMPUTE NEW PI AND NEW
AZ. INCREMENT I

[ ‘ l NO
ISR > .82 j
1 ves
r SET INTERMEDIATE l
TERMINUS
YeES i 1 Mo
- 1S R . 999999.99? I
11

O




Page 14

ALIGNMENT DESIGN/GEOMETRY
OPERATING INSTRUCTIONS

Console Switches
1. PARITY - off, 1/0 CHECK - off, OFLOW - program

2. Sense Switches 1 not used
2 not used
3 not used
4 not used
Typewriter
Not used

Loading Program
1. Clear memory 310000300002
2. INSTANT STOP, RESET, LOAD
Order of lnput
1. ‘PrOgram Deck
2. Up to 20 baseline and centerline input cards, with each line
terminated by 999999.99 in the radius field.

Input List
3, IP, X, Y, RAD, DEG, TAN, EXT

Special lInstructions

N
The geometry table computed by this program is retained in
memory for use by the Alignment Design/Offset program. There-
fore, a restart procedure should not be used unless a mistake
has been made and it is necessary to start over or unless the
offsets program is not to be run.

Restart Procedurg
1. - INSTANT STOP, RESET, INSERT 4907500

2. RELEASE, START
Sorting and Listing Instructions

No sorting is necessary. List with an 80 column 407 panel.
Output List

3, IP, X, Y, RAD, DEG, TAN, EXT

3, 1P, PC, PI, PT, AZ, ANGI, CLENG

AN
AR

NnNNN

100

120
140
200

206
248

210
212
211
214

208

209

205

Page 15

DTM DESIGN SYSTEM %% ALIGNMENT DESIGN / GEOMETRY ## 20 K

. PeOe ROBERTS / AUG 18,1961

CIVIL ENGINEERING SYSTEMS LABORATORY
DIMENSION ID (21)sY(20)9X(20)sR(20)sPC(20)sP1(20)sPT(20)+OFFD(3)
DIMENSION D(20)sT{20)+E(2D)
INITIALIZE

1=0

READ ROUTINE

DO 262 N=1,2

10621)=g °

DO 120 J=1,20

I=1+1
READSIToID(I) o X (I s Y(IDIORUIIoD(IIoT(IDNSE(])
IF(R(1)=999999.981120+140+160
CONTINUE

1=1~J+1

1SWl=1

1Sw3=1

RI=R(1)

PI(I)=R1

PC(I)=RI

PT(1)=R1

C=0.0

TtI)=0.

I1Swa=1

GO Y0 10
IF(1SW1=-2)248+9210+210

I1SWl=2

ANGIO0=040

ALENG=0.0

GO TO 232

ANGI= AZ-A20
IF(ANGI=341415927) 21152115214
ANGI=ANGI+6.2831854

GO TO 212

ANGI=ANGI-6.2831854
JF(ANGI)20852095,209
DS=-1.0000000

GO TO 205

DS=1.0000000

ANG=ANG1/2.

FIND WHICH IS GIVEN
IF(R(1))221+2169221
IF(D(1)1221+217»219
IF(T(I))221+218+220
IF(E(1))221+2224223

IF D 1S GIVEN
R(1)=2572945780/D( 1)

GO TO 221

IF T 1S GIVEN
RUIN=T(I)*COS(ANG)/SINIANG)*DS
GO TO 221

IF £ IS GIVEN
R{IN=E(1)/(1e/COS(ANG)~=1e)

GO TO 221

IF NONE ARE GIVEN

D(1)=0.0

GO TO 215

D(I)=5729.5780/R( 1)

00001
00082

00003

00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036

00037
00038
00039
00040

00041
00042

00043
00044

00045
00046

00047
00048
00049




215

232

240
262

244

260
262
250
252

10
11

12
13

16
15
16
17

19
18

T(I)=sR{I)I*(SINC(ANG) /COS(ANG) ) *DS
PCLEI=PI(1)=T{])
ALENG=ANGI#R(1)#DS
PT(I)=PCII)+ALENG
E(11=(14/COSIANG}=101#R( 1)
ANGIO=ANGI#57.295780

AZOUT= AZ#57,295780

PUNCHs IToIDCE1oXUE) oY CT)oR(EDoDUTIoTELSELD)
PUNCHs ITo 1011 sPCLI)sPI{11sPTU1)+AZOUT+ANGIO»ALENG
PI(I+1)=PTUI)-T{1)4C

A20=A2Z

1=1+1
IF(R(1)-B888688.87124252440204
CONTINUE

GO T0 201

PCLII=PI(])

PTLII=PI(IY

PUNCHo ITH»ID(I) o XU T)oY(IDeR(I)
PUNCHs IToIDUT) sPCLINoPI{I)oPTII)
IF(R(1)=999999.98)250+2625262
CONTINUE

PAUSE

GO TO 100

I=]+l

IF(R(1)120052525200

R(I)=PI(I=1)

GO 70 200

AZIMUTH DISTANCE SUBROUTINE
A=X(I+1)=X(1)

BaY(I+1)=Y(I)

C=SQRIA#E2+B#82)

IF(A)15912915

IF(B)13s14s14

AZ#3,1415927

GO TO 18

A2e0.0 .
Go TO 18 :
ANG=ATN{B/A)

IF(A)19912017

AZ=1.5707964-ANG

G0 1O 18

AZ=6.7123890-ANG

GO TO 120691001 15Ws

END

o
i
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00054
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ALIGNMENT DESIGN/OFFSETS

Pyrpose

The purpose of this program is the computation of the offset distance
from a baseline to a centerline and the determination of the center-
line station number of the intersection as well as the amount of skew
in the cross section. Further, this program uses the computed offset
distance and the terrain cross section to determine the elevation of the
ground beneath the centerline for a left and right offset point. This
information is later used by the plot profile program to plot a ground profile

Description

Computations can be performed with the centerline on either side
of the baseline. An offset to the left is a negative offset; to the
right, positive. Similarly, terrain points are recorded with offsets and
elevptuons 5 points to a card, from left to right using the sign
convention above. Terrain multiplication factors are employed to control
scaling of the terrain offsets and elevations. Widths up to 9999 feet
to either side of the baseline may be used with a multiplication factor

of 1.0.

Terrain cross sections contain both a baseline number and a base-
line station. The baseline number is sequentially compared with the point
numbers in the geometry table until the point numbers on both sides
of the terrain cross section match. The baseline numbers given in the
geometry table must therefore match those on the terrain cards.

Program Operatio

The program uses the tables of IP, X, Y, R, P.C., P.1., P.T.,
which were left in the computer memory by the Alignment Design/Geometry
program. The geometry computation must, therefore, immediately precede the

INE)

Py
N
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offset run.

The program reads in the first terrain card in order to get the
baseline number and baseline station. The geometry table is searched to
find where on the baseline this terrain section is. Once the point in
front and behind are located, the logic of the program determines whether
the cross section is on a tangent or a curve. Then, the coordinates on
the baseline and a local normal are established. Control is then passed

to the next routine.

The normal from the baseline is intersected with a tangent formed
by two points on the centerline. Using the geometry table again, the
station number of the intersection is compared with the P.C. and P.T. to
determine whether the intersection is on tangent or curve or whether it
falls beyond both. !f the intersection is on curve, the offset and
station are corrected before control is passed to the terrain interpolation

routine.

Using the offset, the terrain points from the first card are inter-
polated to find the elevation. !f the offset cannot be found on the first
card, additional cards are read until the correct distance is found, or
until the baseline changes. This procedure is repeated for each cross
section on the baseline. Output consists of baseline number, baseline
station, centerline station, offset, left offset elevation, centerline

elevation, right offset elevation, and cosine of the skew angle.

MACRO FLOW DIAGRAM

ALIGNMENT DESIGN/ OFFSETS

—

READ TERRAIN CARD
IT,IBLS,BLS, IX(1)----IX (5),4X (5)

|

oo
BL AND STA
MATCH ?

YES

SET
BL AND STA

:

UNLQOAD TERRAIN
CARD

'/‘L\i
ISW4

oo
BL AND STA
MATCH ?

] ves

CURVE OR
TANGENT CASE

{_1

L__l

INCREMENT »
BL STORAGE

i

CURVE CASE
COMPUTE
STA, X&Y COORD
AND A2

TANGENT CASE
COMPUTE
STA, x8Y COORD
AND AZ

¢

]

k!

INCREMENT
CL STORAGE

COMPUTE
INTERSECTION STA
OF OFFSET LINE
WITH TANGENT

OPPOSITE

i

YES

IS INTERSECTION
AHEAD OF PC

] no

YES

COMPUTE
INTERSECTION
STA AND OFFSET
FOR CURVE
CASE

IS INTERSECTION
OGN CURVE

I ~o

COMPUTE SKEW
ANGLE

{

!

INTERPOLATE ONE
ELEV. FROM
TERRAIN CARD

4

IS LAST POINT FOUND| NO
ON THIS CARD ?
‘st
PUNCH
IT,I8L, STA, CLS, OFF, ELV (1), ELV (2), ELV(3), ANG

i

SET Swq =3

42
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ALIGNMENT DESIGN/OFFSETS
OPERATING INSTRUCTIONS

Console Switches
1. PARITY - off, 1/0 CHECK - off, OFLOW - program

2. Sense Switches 1 not used
2 not used
3 not used
L not used
Typewriter
Not used

Loading Program
1. DO NOT CLEAR memory

2. Must be loaded after Alignment Design/Geometry
3. RESET, LOAD
Order of lnput
1. Program deck
2. Multiplication factor card
FAC1, FAC2
3. Offeet Card
OFFL, OFFCL, OFFR
L. Terrain Deck
1, IBL, BLSTA, 1Y1, 1Z1, 1Y2, 122, Y3, 123, IY&, 1Z4, 1Y5, 1Z5
5. Final terrain section (one beyond end)

Special Instructions

The geometry table used by this program must be left in memory
by the Alignment Design/Geometry program. Therefore, the memory
cannot be cleared between runs, nor can other programs be run
between them.

Restart Procedure
1. INSTANT STOP, RESET, INSERT 4907500

2. RELEASE START
Sorting and Listing !nstructions

No - sorting is necessary. List with an 80 column LO7 panel.

Output List
5, I8L, BLSTA, CLSTA, OFF, ELEVL, ELEVC, ELEVR, SKEW

2t

N

laXaKaXal

[aXaXa)

[aXa)

¥

442

401

410

454

455

430
431
450
460
470

500

515
520

509
510

10
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DTM DESIGN SYSTEM *# ALIGNMENT DESIGN / OFFSETS #% 20 K
PeOe ROBERTS 7/ OCT 251961

REVISION 1 POR 22 MARCH 62

CIVIL ENGINEERING SYSTEMS LABORATORY
DIMENSION ID(21)sY{20)sXt20)sR(20)sPC{20)sP1(20)sPT(20)+0FFD(3)
DIMENSION JD(S)sJE(5) Dl 6)sE( 6)sELVI(3)
READ TERRAIN MULTIPLICATION FACTORS
READsFAC1sFAC2+0OFFD(1)sOFFD(2)+OFFD(3)
K=iDt21})+1

J=1

ISWe=1

GO TO 410

REENTRY POINT

1SWe=~1

GO TO 410

D(1)=D(6)

E(1)=E(6)

1Swa=0

READ ONE TERRAIN CARD

FIVE PER CARD TERRAIN/ALL CARDS FuLL
LAST CARD MUST CONTAIN ZEROS IN UNUSED WORDS
N=2

READ»IT»IBLSHBLS

UNLOAD CARD

DO 455 M=1,5

READ s JO (M) s JE (M)

A=JDIM)

DINI=A%FAC1

A=JE (M)

E(N)=A®FAC2

N=N+1

ARE WE TO A NEW CROSS SECTION
IF(IBL-1BLS) 46094315460
IF(STA-BLS)460+450,460
IF(ISW4)410+700+470
IF(ISWG)4T0+7055470

18L=IBLS

STA=BLS

0(1)=D(2)

E(1)=E(2)

COMPUTE COORDINATES ON BASELINE

1=

PCIsPC(1)

AZO=AZB

1Sw3=1

1SW2=5

CHECK FOR MATCHING BASELINES
IF(IBL#2-(1D(1-1)7100+ID(1)/100)1510s515+510
IF(STA=-PT(1-1))442+5209520
IF(R({1)-888888.88)525»5309530 ~

GO TO GEOM 1

GEOMETRY SUBROUTINE

IBL=1BLS

J=J+1l

I1=0~-1

ISw2=1

GO TO AZ DIS 1

AZIMUTH DISTANCE SUBROUTINE
AsX{I+1)=-X(1I)

00001
00002

00003
00004
00005
00006
00007

00008
00009
00010
00011
00012

00013
00014

00015
00016
00017
00018
00019
00020
00021

00022
00023
00024
00025
00026
00027
00028
00029

00030
00031
00032
00033
00034

00035
00036
00037

00038
00039
00040
00041

00042




11

12

14
15

16
17

18
207

210

212
211

214

204

208
205

217

=
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B=Y(I+1)=Y(I)

C=SQR{A##2+B#%2)

AZ=0e0

1IF(C=¢00001)18+18»12

ANG=140

IF(B)3s4s4

ANG=~1.0

B=ABSF(A/C)
P=SQRUABSF(1.0-8172.)

AZ=SINF (P)

DO 14 L=1+50

ANGI=P-SINF(AZ)
IF(ANGI=~e1E~05)15915+14
AZ3AZ+ANGI

AZ=UANGH#AZ) %2,

IF(A}17+16916

AZ=1e5707964~A2

GO TO 18

AZ=44+7123890+AZ

GO TO (2075605»6600685+210)s15wW2
AZB=AZ

1=1+1

15W1s2

GO TO 500

ANGI= AZ-AZ0

ADJUST ANGLES TO LESS THAN 180 DEGREES
IF(ANGI=341415927) 21152115214
ANGI=ANGI+602831854

GO TO 212

ANGI=ANGI-6.2831854
IF{ISW3-2)20452045690

COMPUTE SIGN OF DEFLECTION ANGLE
DS=1.0

1F{ANG1 120852054205

DS==100

ANG=ANGI/2¢

COMPUTE CURVE TANGENT

RI=RLI)

TANG=RI®(SIN{ANG) /COSIANG) ) #DS
AZ=AZ0+3.1415927 .
FIND COORDINATES OF PC
DIS=TANG

1W5=1

X1aX(1)

Yi=y(1)

GO TO COORD 1

COMPUTE COORDINATES SUBROUTINE
X1sX1+DIS*SIN(AZ)
YisY1+DIS#COS(AZ)

GO TO (2169217+5609680)91SWS
PCX=X1

PCY=Y}

FIND COORDINATES OF CIRCLE CENTER
AZ=AZO+DS*1.5707964

D1S=R1

1SWh=2

GO .10 20

GO TO COORD 2

XO=x1

Bl

00043
00044
00045
00046
00047
00048
00049
00050
00051
00052
00053
00054
00055
00056
00057
00058
00059
00060

' 00061

00062
00063
00064
00065
00066
00067

00068
00069
00070
00071
00072

00073
00074
00075
00076

00077
00078
00079

00080
006081
00082
00083

00084
00085
d0086
00087
booss

00089
00090

. 00091

00092
00093

525
530

545

550

540

600
601

605

638

632

636
610

640
641
642
645

625

YO=Y1
PCAZ=AZ
IFLISW3=2)55056551690
IF(STA-PC1)530+530+545
TANGENT CASE
DIS=PI(I)=~STA
AZMIT=AZO+1.5707964

ISW5=3

AZ=AZ0+341615927

XI=X(I}

Yisv(I)

GO TO 20

GO TO COORD 3
IF(STA-PT(1)110+510,510
CURVE CASE
ANG=(STA=-PCI)/R}

XI=x0

YI=YO

D15=DS#* (~R1)
AZMIT=AZO+1.5707964 +DS*ANG
AZ=AZMIT

15WS5=3

60 TO 20

STORE BASELINE COORDINATES
CORDX=X I

CORDY=Y1

COMPUTE INTERSECTION ON CENTERLINE
I=X

ISwW2=2

GO TO 10

GO TO AZ DIS 2

1=1+1

AZ1=AZMIT

AZ25AZ+341415927
A=X{1}=CORDX

B=Y{I)-CORDY
C=SINIAZ1-AZ2)
IF(C+.000011632,638+,638
OFF=888888.88
D1S=~BB886E.88

GO 70 610

COMPUTE OFFSET FROM BL TO CL AND DISTANCE FROM PI
DO 636 L=1,2

DIS=OFF
OFF=(A®COS(AZ1)-B#SIN(AZ1))/C
AZ1=A22

ANG=AZ

CLS=PI(1)-DIS *

15 INTERSECTION BEYOND THE PC
IFICLS-PCLI))625+625+640

1S ALIGNMENT FINISHED
;F:R(X)-888888o85)642-662o6§2

=]+1
IFCID(T)/100-1IDU141)/100)641+645+641
AZO=AZ
K=]-1
GO TO 601

1S ALIGNMENT BEYOND THE PREVIOUS PT
IF(CLS=PT{1-1))628+626+626
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00094
00095
00096
00097

00098
00099
00100
00101
00102
Q0103
00104

00105

00106
00107
00108
00109
00110
00111
00112
00113

00114
00115

00116
00117
00118

00119
00120
00121
00122
00123
00124
00125
00126
o127
ooli28

00129
00130
00131
00132
00133
00134

00135

00136
00137
00138
00139
00140
00141

00142




626
697

628
650

660

a¥a)

700

702
701

703
704
705

IF(1-K=11698+698+697

K=K+1

GO TO 698
IF(1-K=1)6505442+650
INTERSECTION ON CURVE

I=1-1

1SW3=2

GO TO 210

GO TO LAST PART OF GEOM 2
A=X0=-CORDX

B=Y0-CORDY

ISw2=3

GO TO 11

GO TO LAST PART OF AZ DIS 3
COMPUTE CURVE OFFSET
ANG=AZ~AZMIT

A=C#COS (ANG)

B=C*SIN(ANG) =
OFF=A-DS#SQR(RI##2-B#%2)
GET COORCINATES OF INTERSECTION POINT
XI=CORDX’

YI=CORDY

AZ=AZMIT

DIS=OFF

ISW5=4% °

GO 70 20

GO TO COORD 4

GET AZIMUTH OF RADIUS
A=X0-X1

B=Y0O-Y]

1SW2=4

GO TO 11

GO TO AZ DIS &

COMPUTE ANGLE SUBTENDED
ANGI=AZ~-PCAZ

15w3=3

GO TO 212

GO TO GEOM 3 - :
COMPUTE CLS AND LOCAL AZIMUTH FOR CURVE INTERSECTION
CLS=PC(1)+ANGI#RI*DS o -

"ANG=AZO+ANGI

ANG =SIN(AZMIT-ANG)

INTERPOLATE GROUND ELEVATIONS

DO 704 L=1».3

P=OFF+(OFFD(L) /ANG)

DO 701 I=2+6

IFLECI))IT02+7059702

IF(D(I)=P)701+7035703

CONTINUE

GO TO 401

INTERPOLATE ELEVATION OF ONE POINT

1=1=-1

ELVILI=EC I+ (P=D( I} /(D(I+1)=D( I *{ECI+1)=E(]})
PUNCHs 59 IBL9STAsCLSsOFFsELVI1)sELVI2)sELV(3)sANG
GO TO 442

END
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00143
00144
00145
00146

00147
00148
00149

00150
00151
00152
00153

00154
00155
00156

00157

00158
00159
00160
00161
00162

00163

00164
00165
00166
00167

00168
00169

00170

00171

00172

00173

00174
00175
00176
00177
00178

00179 .

00180

00181 "

00182
00183
00184
00185

Page 24

ROADWAY DES1!GN/PREPARATION

Purpose

The purpose of this program is to produce a reduced terrain deck
containing information which is relevant only to the particular align-
ment being run, rather than to the whole band of intérest. This narrowed
band of,jnterést is defined by offset widths to the right and toc the
left of ihe centerline. All terrain information within this specified
band fsApUndhed'into a reduced terrain deck and also automatically
collated with the offsets.

Description -

The offsét-distances that define the narrow band of interest
generally depend upon the configuration of the terrain and should be
determined by the engineer for each specific alignment. Because of
memory-size restrictions, the other programs in the Roadway Design Phase
canhot accept more than twenty-four .terrain points at each cross section.
The Roadway Design/Preparation Program uses a sense switch to cause a
pause whenever more than twenty-four terrain points are found within the
narrowed band of interest. Also, it is possible to control the input so

that the maximum available storage will not be exceeded.

Program Operation

The program :initializes control constants and immediately reads in
a card in which the offsets from the centerline to the limits of the
new band of interest (WIDL, WIDR) are specified. The remainder of the
input consists of the terrain deck and of offset cards produced by the
Alignment Design/Offset Program. This input can be collated or not. The
only-restriction is that the offsets card corresponding to any cross

a
n
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section must be read in before the last terrain card for the same cross

section.

The program reads in a card from the input deck and determines whether
it is an offset card or a terrain card. If it is an offset card, it is
immediately stored, and the program decides whether storage space is
still available to read in an additional offset card. When 121 cards have
been read in, it will interrogate sense switch 3. If it is on, the program
will pause, allowing the terrain information to be input; if it is off, the

program will read in as many offset cards as there are in the read hopper.

When the first terrain card is read in, it will be immediately stored;
any other terrain card will be assigned to temporary storage and then
examined to see if it corresponds to the same cross section as the one
read before it; if it corresponds to a new section, the previous section is
processed: the limits of the narrowed band of interest are computed, and
those points lying within it are punched. If at any section more than
twenty-four points are found within the specified band, the program will
interrogate sense switch 2. If it is on, the computer will pause, allowing
the operator to determine the section at which this condition occurs. If
it is off, normal processing will continue. An offset card is also produced
which contains only that information which is going to be used by the
Roadway Design programs. Only those sectioé% for which both terrain and
of fsets were input are processed. Any section for which only offset or
only terrain were input is neglected. A maximum of sixty-eight terrain
points can be read in at each cross section. The last section is not
normally processed; therefore, terrain information should be given up to

one cross section beyond the last one desired.

K-

MACRQO FLOW DIAGRAM
ROADWAY DESIGN / PREPARATION

ASSIGN TEMPORARY STOﬂAGEl
TO TERRAIN ON CARD

TERRAIN

I AN

STORE OFFSETS CHECKING
CORRECT SEQUENCE

1

I

YES IS THIS THE FIRST 1S THIS THE 121% e
TERRAIN CARD ? OFFSETS CARD READ?
} ~o 4 vES
IS THE CROSS SECTION VES OFF
ON A NEW BASE LINE? SwiTCH 3
1 wo 1 } o
1S THIS A NEW PROCEED TO NEXT OFFSET
CROSS SECTION? CROSS SECTION pausE

-

4 ves

T ves

DOES THE LAST TERRAIN
CROSS SECTION CORRESPOND
TO NEXT OFFSET CROSS
SECTION TO BE PROCESSED ?

No |15 TErRRAIN INFORMATION | nO
|——o{ MISSING FOR AN OFFSET |—of
CROSS SECTION®

LAST TERRAIN CROSS
SECTION NOT PROCESSED

YES

}

SELECT TERRAIN POINTS
LYING IN THE NEW

BAND OF INTEREST

l

INITIALIZE FOR DEFINITIVE MORE THan 25 poiNTs | YEST PAUS
STORAGE OF ONE TERRAIN WERE PICKED OUT ? USE
CROSS SECTION ‘orp }

STORE TERRAIN

L ~o
$

PUNCH AN OFFSET CARD:
177,10, BLS,.CLS, OFF,
DUM, DUM, DUM, SKEW

1

PUNCH TERRAIN CARDS:
ITT,IBL, STA,J(1),0(2),9(3), 4 (4),
J(3), J{6), (T, J(8),0(9), J(i0)

i

NO [T AVE 121 OFFSET CROSS SECTIONS
1 BEEN PROCESSED ?
4 vEs
[ RE-niTiIALIZE FOR STORAGE OF A NEW
|  seToF orFser cross sections
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ROADWAY DES1GN/PREPARATION
OPERATING INSTRUCTIONS

Console Switc
1. PARITY - off, 1/0 CHECK - off, OFLOW - program

2. Sense Switches 1 not used
On: Counts Terrain Points; Pause »25
3 On: Counts Offset Cards; Pause > 121
L4 not used

Typewr r
Not used
Loading Program
1. Clear Memory 310000300002
2. INSTANT STOP, RESET, LOAD
Order of lnput '
1. Program Deck

2. Band of Interest Definition Card
WIDL, WIDR

3. Offset Deck (up to 121 cards)
5, 1D, BLS, CLS, OFF, DUM, DUM, DUM, SKEW

4, Terrain Deck (up to 151 cards)
IT, IBLS, CLSTA, IY1, 121, 1Y2, 122, 1Y3, 1Z3, IY4, 1Zh, 15, 1Z5

Restart Procedure "
Start agéin from the very‘beglnning with the first offset card equal
to the station of starting.

1. INSTANT STOP, RESET, INSERT 4907500

2. RELEASE, START
Sorting and Listing |

Cards having a 5 in card column 2 are offset cards; those having a 1

ryctions

are narrowed terrain cards. Sorting and.listing is usually unnecessary.

These cards can be entered directly into the Roadway Design/Template
Program.

Oytput List
Collated Offsets and Narrowed Terrain Deck

Offsets
5, 1D, BLS, CLS, OFF, DUM, DUM, DUM, SKEW

Terrain
}, I1BLS, BLSTA, 1Y1, iz1, 1Y2, 122, 1Y3, 1Z3, 1YL, 1z4, VY5, 125

(g

[a¥akaNaXaXaXal

34
100

wew

30
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DTM DESIGN SYSTEM ** RUADWAY DESIGN / PREPARATION ** 20 K
NeWe BRYAN *% Ao, VILLAVECES **  10/25/61

CIVIL ENGINEERING SYSTEMS LABORATORY

CORRECTION 2 * Ae VILLAVECES #%* JAN 11/62

CORRECTION 1 # Ae. VILLAVECES* 12/13/61

SWITCH 3 ON COUNTS OFFSET CARDS

SWITCH 2 ON COUNTS TERRAIN OUTPUT CARDS

DIMENSION JD(512JEI3)»JY(68)+JZ(68)»J010)191ID(121)9BLS(121)
DIMENSION CLS(121)sSKEW(121),0FF(121) :

INITIALIZE :

K=1

K2=121

K3=-1

KO0=1

1SWl=1

15w2=1

DUM=0.

GENERAL READ

READ»WIDLeWIDR

READSIT

IF(IT-1)253092

STORE OFFSETS : R ’
READ»ID(K) sBLSIK) sCLS(K) sOFF (K) s DUMM » DUMM s DUMM ¢ SKEW ( K)
IFIK3)100»100934 ’
IF(CLS(K)I=CLS(K3))1+1+1Q0

K3=K

K=K+1

IF(K=K2)193+3

IF(SENSE SWITCH 314,55

PAUSE

K=1

GO TO 1 .

NARROW TERRAIN WIDTH

READs IBLSsBLSTA

" DO 31 M=1l,5

31
24
25

36
33

10
11

12
13

READsJD (M) s JE(M)
IFCISW1=1124121924
IF(IBL-1BLS)63256
IF(STA=BLSTA)6+37+6
K&=K0+1 o
IF(STA-BLS(K0))36+11536
IF(STA-BLS(K4) 12133521
KO=K0+1
IF{KO-K2+1)6+8+8
IF(SENSE SWITCH 319,10
PAUSE

IsSw2=2

NPP=NP-1 )
YWIDL=OFF (KO )+WIDL
YWIDR=OFF (KO} +WIDR
JWIDL=YWIDL

JWIDR=YWIDR

Kl=1

DO 14 1=2,NPP

IFEIYLT)=JWIDL) 14912912

IF(JY(I-1)~JWIDR)13+13516
JY(K1)=JY(I=-1)
JZIK1)=JZ(I-1)

K1=K1+1

00001
00002

00003
00004
00005
00006
00007
00008
00009

00010
00011
00012

00013
00014
00015
00016
00017
00018
00019
00020
00021
00022

00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00038
00039
00040
00041
00042
00043
00044
00045
00046
00047
00048




14
16

51
52

26

29
28

40

21
37

22

23
27

o

CONTINUE
JY(K1)=JY ([~
JZIK1)=J2Z (1~
NTP=K1+1
PUNCH COLLATED DECK
IF(SENSE SWITCH2)51,52
IF(K1-25)52552»50
PAUSE

1)
1)

PUNCH»5 5 ID(KO) sBLS(KO) sCLS{KO) »OFF (K0O) »D

DO 26 I=aNTP,68
JYLI)=0
JZ(1)=0

DO 28 I=14sK145
1J=1

DO 29 M=1,10,2
JiIM)I=JY (1Y)
JIM+1)=JZLY)
1JslJ+l

PUNCH,I:IBL-STA;J(I)'J(Z)yJ(S)oJ(k)oJ(5)oJ(6)oJ(7)oJIBl'J(9)-J(10)

IF(ISW2=1)21+21+40
KO=1

ISw2=1

NP=1

STA=BLSTA
IBL=18LS

DO 23 M=1,5
IF(JE(M) 122427922
JYINP)=JD(M)
JZINP)=JE (M)
NP=NP+1

I1SW1=2

GO 70 1

END

Y

[
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UMsDUM 9 DUMs SKEW(KO)

00049
00050
00051
00052

00053
00054
00055
00056
00057
00058
00059
00060
00061
00062
00063
00064
00065
00066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00076
00077
00078
00079
00080
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ROADWAY DES | GN/TEMPLATE

.
’

Piirpose

The Roadway Design/Template program computes the vertical geometry,
the profile grade, and the shape of the template at each station of the
alignment. These cards are then used for the volume computations perfonned
in the Roadway Design/Volumes program.

The vertical alignment is defined by giving . the station, elevation,

-and curve length at each V.P.l. This information is used by the program

to compute grades, V.P.C., V.P.T., and elevations of V.P.C. and V.P.T. for

each curve.

The template is made up of a series of 1inks which can be shaped to
conform to almost any roadway. Each link is defined by giving its dy and
dz dimensions. Negative dy's are associated with links to the left of the
centerline. Pgsitive dy's apply to the right. Negative dz's are given to
those links which slope down. The template is def ined starting at the
middle and working to each side. The template is connected to the profile
grade by a final link defined by a DYTIE and a DZTIE.

The way in which the template is defined allows parts of it to be
changed without disturbing the Fest. If, for instance, the link in the
template representing the median were redefined by changing the dy and
dz to make them larger, the other tempiate parts would be merely pushed out.
Template change cards are used to modify the template specified at the
beginning of the run. Changes require that the station numbers be given
at the section where the change begins to occur ‘and at the section where it
is completed. The change is applied linearly between the beginning and
ending stations.

Since the offset distance must be known before the template can
be applied, it must be given for each cross section.  This information

9
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was produced in the Alignment Design/Offsets program and is passed on

in the form of offset cards. The Roadway Design/Template program places
the information from these cards in a table which can hold 20 cards. It

is not necessary for each offset to be in the table because the values
used by the program are interpolated between those given in the table.
This feature makes it possible for the Roadway Design programs to be

used without being preceded by the Alignment Design program. This is some-
times desirable where only one roadway is being evaluated. In this case,
one offset card at the beginning and another at the end are all that is
necessary. Parallel roadways can also be handled in this manner. The

Roadway Design programs can therefore be used as conventional earthwork

programs.

Offset cards may either be collated with the terrain as occurs when
the Roadway Design/Preparation program is used, or they may be placed in
with twenty offset cards and twenty terrain section, twenty offsets,
twenty terrain, and so forth. The template may be changed at any time by

merely- inserting a new set of template cards in the terrain deck.

Program Operatijon

After read-in, the program computes the-P.C. and P.T. centerline
station numbers, their elevation, and the grades of the road before and
after each curve. The templates are then computed by interpolation at
those stations where the cross section of the road is changing. This tem-
| plate is output as pass-on information for the first section and for those
2 stations where the template is different from the previous station's template.

If terrain information is given at a section for which no corresponding
of fset data exists, the program interpolates the offset, the centerline

station number, and the skew angle corresponding to this section.

The output deck is all used as input to the Roadway Design/Volumes
program, except those cards having an identification number (1F) of 10.
These cards are to be found at the first of the output deck and contain

vertical geometry output. T

-

MACRO FLOW DIAGRAM
ROADWAY DESIGN / TEMPLATE

INITIALIZE

IT=6r IT=1 jIT=8
| VERT. ALIGN. READ | [TEmP. cHANGE READ | {17-5

IT=7

v
[mMAIN TEMP READ | [oFFseETs READ |

, ¥

BLSTA SAME

VERT. ALIGN. UNLOAD TERRAIN
GEOMETRY CARD READ
v § BLSTA ADVANCE

: INTERPOLATE
PUNCH OFFSETS

ROUTINE

!

TEMPLATE
CHANGE
ROUTINE

!

VERTICAL
ALIGNMENT
GRADES

'

PUNCH

P

& | « &
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ROADWAY DES!GN/TEMPLATE
OPERATING INSTRUCTIONS

_Console Switches
}. PARITY - off, 1/0 CHECK - off, OFLOW - program
2. Sense Switches 1 not used

2 not used
3 not used
L4 not used
Typewriter
Not used

Loading Program
I. Clear memory 310000300002

2. INSTANT STOP, RESET, LOAD
Order_of input
1

Program Deck
2. Terrain Factors Card
FAC), FAC2
3. Vertical Geometry (up to 20 cards)
6, IDENT, SVPI, ZVP1, CLENG
L, Additional Parameters (2 cards)
9, CLI, CL2, CCL, DYTIE, DZTIE, CCR, CR2, CRI
9, FLI, FL2, FCL, FMUL , CMUL, FCR, FR2, FRI
5. Template Links (7 cards)
7, DY(M), DZ(M), DY(M+1), DZ(M+1), DY(M+2), DZ(M+2), DY(M+3), DZ(M+3)
6. Template Changes (up to 10 cards)
8, IP(J), START(J), END(J), WIDTH(J), HEIGHT(J)
7. Offsets (up to 20 cards)
% 5, 1D(K), BLS(K), CLS(K), OFF(K), ¥S, YS, YS, SKEW(K)
8. Terrain (up to 20 matching stations)
1T, IBLS, BLSTA, 1Y(1), 1Z2(1), tY(2), 12(2), 1¥(3), 12(3), 1Y (L), 12(4),
1Y(5), 1z(5)

*
Output from the Roadway Design/Preparation program may be used instead
of collated Offset and Terrain cards,,

Special Instructions

Output from this program (with the exception of the geometry output)
is used directly as input to the Roadway Design/Volumes program.

Restart Procedure

To start a new run, branch to 07500. For a mistake, branch to general
read 7728.

Sorting and Listing lnstructions
Vertical Geometry output i5 easily recognized by a card type of 10.
List with 80 column panel. The rest of the output Is pass~on information
to the Roadway Design/Volumesand is not usually listed.

Output List
1. Vertical Geometry Output

16, SVPC, ZVPC, SVPIN, ZVPIN, SVPT, ZVPT, CLENG
10,6A
2. Collated Pass-on Deck
1, STA, CLSTA, HOFF, VOFF, SKEWA, NTP, ISW
2, Y(1), z(1), YO+1), z(+1), Y(1+2), 2(1+2).......Y(NTP), Z(NTP)
3, DY(1), bz (1), DY(1+1), DZ(1+1)........ DY(28), 0z(28)
4 -

NANO OO

140

100
101

3000
3001

3004

3002
3003
3005

220

221

Pége 32

OTM DESIGN SYSTEM #% ROADWAY DESIGN / TEMPLATE #*#* 20 K
NeWs BRYAN *# JULY 21,1961

REVISION NO. 3 ## JAC #% 26 MARCH 61

REVISION NO. 2 *# POR ## 3 NOV 61

REVISION NOe 1 #% JAC ** SEPTEMBER 1961

DIMENSION SVPI(20)92ZVP1(203+CLENG(20)sDY{28)+DZ(28)
DIMENSION ID(20)»BLS(20)sCLSt20) +OFF(20)
DIMENSION SKEW(20)sIP(10)+»START{10)9END(10)+WIDTH(10)sHEIGT(10)
INITIALIZE

READsFACLsFAC2

15W4=-1

1SW3=0

J=0

K=1

KO=1

M=1

N=1

1Sw2=1

GENERAL READ

READsIT -

GO TO(16U»s1405140+16051505100511001309220) 1T
VERTICAL ALIGNMENT READ .IT=6

READs IDENT .

DO 101 I=Ns+60+20

READsSVPI(1)

IF{SVPI(1)~-999999.98)101+3000+3000

CONTINUE -

N=N+1

GO TO 140

VERTICAL ALIGNMENT*#PART 1

ISwl=1

N=1

ZVPIN=ZVPI(N)

SVPIN=SVPI(N)

DIMENSION Y(25)

Y522VPI (N+1)~ZVPIN

Y1=SVPI (N+1)~SVPIN

DIMENSION Z1(25)

$=YS/Y1l

Y2=CLENG(N) /2.

SVPC=SVPIN-Y2

ZVPC=ZVPIN-GB*Y2

SVPT=SVPIN+Y2

ZVPT=ZVP IN4S#Y2

IFLISW1=2)3002+4003+4008

IFIN=113005+300553003

PUNCHs 105 SVPC»ZVPCrSVPINSZVPIN» SYPT 9 ZVPT o CLENG(N)
PUNCH» 1095

N=N+1

GB2S

IF{CLENGIN)-999999+9813001+160+140

READ ATT TABLE ]

READ»DY (2)sDY(1)sDY(5)5DY(13)+DY(14) sDY(8)sDY(12)+DY(11)
READ»ITsDY(4)sDY(3)sDY(6)sDY-(15)sDY(16)sDY(T)»DY(10)sDY(9)
PUNCHs 1

DO 221 1=1516

PUNCHsDY(1}

GO TO 140

MAIN TEMPLATE READ I[T=7

00001
00002
00003

00004
00005
00006
00007
00008
00009
00010
00011
00012

00013
00014

00015
00016
00017
oocis
00919
00020
00021

00622
go023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00038
00039
00040
00041
00042

00043
00044
00045
00046

100047

00048




110

130

131

150

153
152

151

30

160

161
162
163
175

176

164
165

167
168
169

166

170
171

172
173

185

DO 111 I=1+4
READsDY (M) »DZ (M)
M=M+1

GO TO 140

READ TEMPLATE CHANGE TABLE 1T7=8
J=J+l

READs IP(J)

DO 131 [=2J540510
READ»START(I)
GO-TO 140
OFFSETS READ 1T7=5

READ» ID(K) oBLS(K) sCLS(K) sOFF (K) s YSeYSsYS»SKEW(K)

IF{K=1)152+152+153
IFICLS(K)~CLS(K=1))140+140s152
K=K+1

IF(K=20)140+140,151

K=1

GO TO 140

INTERPOLATION ROUTINE
YS=(S2-S)/(S2-51)
YS=Y2-YS#(Y2-Y1)

GO TO(186+18791885208+209)s15W3
TERRAIN READ 1T=1
READ»IBLS»BLSTA
IF(ISW3~1)1705161+161
IF(IBL-IBLS)1635162+163
IF(STA-BLSTA) 16321719163
NTP=NTP=1

K3=KO0+1
lF(K3‘2°)l§§’164°176

K3=]

IF(IBL=ID(KO0) 11691659169
IF(STA-BLS(KO))170+185+167
IF(IBL=ID(K3))169+168+169
IF(STA=-BLS(K3)) 1859169169
KO=KO+1
IF(K0—=20)1759166+166

KO=1

GO 1O 175

NTP=1

IBL=1BLS

STA=BLSTA

DO 173 M=1,5

READ»JY s JZ

YS=JY

Y(NTP)=YS*#FAC]

YS=JZ

Z(NTP)=YS#FAC2 -
IFI(Z(NTP))17251739172
NTP=NTP+1

CONTINUE

ISW3=]

M=

GO TO 140

INTERPOLATE OFFSETS ROUTINE
$=STA

S1=BLS(KO)

S2=BLS(K3)

Y1=CLS(KO)

00049
00050
00051
00052

00053
00054
00055
00056
00057

00058
00059
00060
00061
00062
00063
00064

00065
00066
00067

00068
00069
00070
00071
00072
00073
00074
00075
00076
00077
00078
00079
00080
00081
00082
00083
00084
00085
00086
00087
00088
00089
00090
00091
00092
00093
00094
00095
00096
00097
00098

00099
00100
00101
00102

186

200

206
216
207

217

208

209
210

4010
4001

4002

4003

4004

4005
4011
4006
4007

¥2=CLS(K3)

GO TO 30

CLSTA=YS

Y1=0FF (KU)

Y2=0FF(K3)

1SW3=2

GO TO 30

HOFF=YS

Y1=SKEW(KO)

Y2=SKEW{(K3)

15433

60 TO 30

SKEWA=YS

TEMPLATE CHANGE ROUTINE

IF (1200540104200

DO 210 1T=1,J

VOFFSEND(1T)

J1=IP(IT)
IF(CLSTA=-START(IT))1210+207»206
IF(CLSTA~VCFF1207+207+216
IF(VOFF12174+210+217

1Swa=]

S1sSTART(IT)

S2xVOFF

S=CLSTA

Y2=WIDTHIIT)

Y1=DY(J1)

1SW3=4

GO T0 30

DY(JL)=WIDTH(IT)
DZ(JII=HEIGT(IT)

END(1T)=0

1SWa=1

G0 TO 210

DY(J1)=Y$S

Y2=HEIGTUIT)

Y1=D2(J1)

15W3=5

G0 TO 30

DZ{J1)=YS

CONTINUE

VERTICAL ALIGNMENT®#PART 2
IF(15SW2-2)4001+4002+4011
N=1

6B=0

1SW1=2

1SwW2s2

GO TO 3001
IF(CLSTA=SVPT ) 4006400414004
N=N+1

GB=$ ,
1F(CLENGIN)=999999.98) 300140054005
15wW2=3 '
ZVPIN=ZVPI(N)
Y2=SVP1(N)-CLSTA
IF(Y2)14054007»4007
YS=CLSTA=SVPC
IF{Y$)4011+401154009
ISW1=3
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00103
00104
00105
00106
00107
00108
00109
00110
00111
00112
00113
00114
00115

00116
00117
00118
00119
00120
00121
00122
00123
00124
00125
00126
00127
00128
00129
00130
00131
00132
00133
00134
00135
00136
00137
00138
00139
00140
00141
00142

00143
00144
00145
00146
00167
00148
00149
00150
00151
00152
00153
00154
00155
00156
00157
00158
00159




4008
4009

211

215

212

213
214

(=

GO TO 3004

VOFF=2ZVPC

GO TO 211

YS=YS#YS

Y1={5-GB) /(2. #CLENGI(N))

Y2=GB#* (CLSTA=SVPC)
VOFFaZVPC+YS#Y1+Y2

GENERAL PUNCH

PUNCH2+ 1BLsSTA»CLSTA2HOFF 9 VOFF s SKEWAsNTP s I SWé
M=NTP+1

DO 215 I=Me27

Y(1)=0

Z(1)=0

PUNCH» 3

D0 212 I=1sNTP+3

PUNCHoY () oZ(E)oY(I+1) o2t 1®1) oY (142)0Z(142)
IF(ISWA=1)213+213,170

DO 214 1=21+28+2
PUNCHsDY(1)sDZ(1)oDY(E+1)eDZ(1+1)
1SWa4=2

GO T0 170

END
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00160
00161
00162
00163
00164
00165
00166

00167
00168
00169
00170
00171
00172
00173
00174
00175
00176
00177
00178
00179
00180
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ROADWAY DES1GN/VOLUMES

Purpose

The purpose of the Roadway Design/Volumes program is the computation
of earthwork volumes demanded by a particular alignment. It reads and
stores the template definitions and template parameters passed on from
the Roadway Design/Template program and will at each cross section apply the
specified design criteria in order to determine the final template to be

used. Areas, volumes, and slope intercepts are then computed and output.

Description

The Roadway Design/Volumes program has been designed to accept as
input the output from the Roadway Design/Template program. The only
additional input needed are initial volumes if they are to be other
than zero. If initial values of the accumulated cut and fill are not

desired, then no input other than the Roadway Design/Template is required.

For cases of overlapping slope stakes or for instances where
classified materials are to be evaluated, the ability to punch the 'as-built'
template has been incorporated. The template data is prepared for further

use in the Materials Classification/Preparation program.

Program Operation

The program first reads the template parameters passed on from the
Roadway Design/Template program. The template parameters consist of two
cut slopes, two fill slopes, the cut criteria and the fill criteria for
both the right and the left sides, a cut and fill multiplication factor,
and the horizontal and vertical dimensions which tie the profile grade line

to the centerline of the roadway template.

41
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Next, a card is read giving the baseline station number, the
centerline station number of that section, the horizontal offset of the
centerline from the baseline, the profile elevation, the skew angle,
and a number which tells the program whether or not there is a new
template to be read at that section. Terrain information for that cross
section is read next, the coordinates for points 5 to 17 in the template
are then computed, and it is determined at both right and left whether
the road is in cut or fill at those points. Next, the low fill or cut
slope is tried, and the intersection points of the slopes and terrain
are computed. |f the cut or fill criterion is exceeded, the high slope is
selected and the intercept computed. If the selected slope is parallel
to the ground surface at the section or if any of the intersection is
not found within the range for which terrain information is given, the
program will set the intersection as occurring at the last given terrain
point. This is done In order to permit the program to continue the
computations without interruption. (Although no messages will be given
out if this happens, the error will be easily detected in the slope-stakes
plot.) The program then computes the end area and the volume between’
succeeding stations. The computed volumes can be swelled or shrunk by
use of the fill and cut multiplication factors: FMUL, CMUL.

The output consists of two types of cards: slopes cards and volumes
cards. The slopes card, with identification number IT=11, contains the
baseline station number, the centerline station number, grade, the slope type
selected on the left, the slope coordinate at the left of the centerline,
the-of fset-of the—centerline, the slope stake coordinate at the right, and
the slope type selected on the right. A slope type of 3 indicates cut; L, fill.
The volumes card, with identification number 1T=12, contains the baseline
station number, the centerline station number, the volume in cut computed
at that cross section, the volume in fill computed at that station, the
accumulated volume in cut in the alignment, the accumulated volume in

fill in the alignment, and the haul at that station.

Y&

ADD CUT TEMPLATE
SEGMENT - PTS. 3,4

TRY CUT SLOPE NO. |

MACRO FLOW D!AGRAM

ROADWAY DESIGN /VOLUMES

L INITIALIZE j
!

READ TEMPLATE

INFORMATION

COMPUTE COORDINATES
FOR POINT I

SET I1SW=2

COMPUTE COORDINATES

ISW+0 COMPUTE LEFT SIDE
1SW=1 COMPUTE RIGHT SIDE

ADD FiLL TEMPLATE
SEGMENT - PTS. 3, 4

TRY FiLL SLOPE NO.I

DOES THIS SLOPE FOR POINTS 5 7017 DOES THIS SLOPE
SATISFY THE cUT T SATISFY THE FILL
ERIA cutT FILL CRITERIA
1S PTS/17 IN CUT OR FM.L}_
NO NO
YES YES
SLOPE WO 2 Lore No
o SLOPE NO 2
COMPLETE[  FIRST pass THRU
oo — MAIN PROGRAM, ISW
OF TZMP PTS. SET |- COMPUTE
OTHER SIDE -SECOND | ISW=1
PASS, COMPUTE VOL.
VOLUME ROUTINE
INTERPOLATE COMPUTE AREAS
DISTANCE FROM BETWEEN SUCCESSIVE AcCuMULATE
TEMP. PT. TO TERRAIN TEMPLATE POINTS AREAS
| I<2t ] 1-21

COMPUTE VOLUME
BETWEEN THIS AND

PREVIOUS STATION

{

TOTAL AND PUNCH

VOLUMES

4l
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ROADWAY DES I GN/VOLUMES C DTM DESIGN SYSTEM ** ROADWAY DESIGN / VOLUMES ** 20 X
OPERATING INSTRUCTIONS ¢ WeAe BRIGGS/SLOPE STAKES *#* JeAe CURRIE/VGLUMES *¥ JULY 21,1961
C REVISION NOe 3 ##% JAC #% 26 MARCH 61
C REVISION NO. 2 ##% JAC ** AUGUST 1961
¢ Sui C REVISION NOe 1 #*% JAC ** JuLy 1961
onsole Switches DIMENSION Y(27),Z(27)sYH(21)sZH(21)sDY(26)+DZ(28) 4ATT(12) 00001
1. PARITY - off. 1/0 CHECK - off, OFLOW - program C INPUT ROUTINES - NOT PART OF SUBPROGRAM
. N ’ prog G(} 70 83 00002
2. Sense Switches 1 On - punches template cards READ» IT»BLSTA»SBsCUTVFILLV »CUMC s CUMF yHAUL 00003
2 not used 83 READsIT 00004
3 N p IF(IT-2182,80,84 00005
not use 82 DO 81 I=1,12 00006
L4 not used 81 READ»ATT(I) 00007
Tvoewriter READsDYTIEsDZTIEsFMUL s CMUL 00008
Typewriter , GO TO 83 00009
Not tised 80 TEQDle.BLsTA’SA,HOFF.HAUL,SKEonNTP-NSw 00010
= 0001
Loading Program GO TO 83 0081;
86 DO 85 ISW=1,NTP,3
1. Clear memory 310000300002 DO 86 J=1»3 ’ ' gggi:
I=1+1 00015
2. INSTANT STOP, RESET, LOAD 86 READsY(1)92(1) 00016
Order of Input 85 CONTINUE 00017
DO 90 1=1,28 00018
1. Program Deck 1F(NSW-1187,90,89 00019
87 $B=5A
2. Volumes restart (if used, branch to 7508) 90 READsDY(1)sD2(1) gggg?
12, BLSTA, SA, CuTv, FILLV, CUMC, CUMF, HAUL C BEGIN SLOPE STAKE LOCATION SUBPROGRAM
3. Pass=on deck from Roadway Design/Template program (less Vertical ¢ 89 $STT¥IEHSSEEg¢$?EE§K:32 POINT 11
' - 00022
Alignment Output, 17=10) ZH{11)=HAUL+DZTIE 1 00023
. N NSW=NTP=-1 00024
Special Instructions C COMPUTE COORDINATES FOR POINTS 5 THROUGH 18
The pass-on data consists of all the output cards from the Roadway M=14 00025
Design/Template program, except those which have an identification jsig 00026
number of 10. These cards are on the top of the deck and need only NHP=1 00027
be slipped off bBefore entering the Roadway Design/Volumes program. DO 1201 1SW=0,1 gggig
. 1KE=0 00030
Restart Procedure DO 10 K=1+6 00031
If the program is stopped by mistake, machine failure, etc., take 5 L=I*Jf 00032
the last volume card 1T=12, punched by the program, and use it as ;:II’ZY“‘L'*DY‘“”SKE"A 00033
a volume restart card. Branch to 07508 and follow the volume restart IF({ing:;';gi‘Tll 00034
card with the normal input for this station. This procedure assumes 9 1=1-4J PRIy ggggz
"'4 that the memory has not been disturbed. 10 M=M-JJ 00037
'.1_' orting and Listing lnstruct ions C lsfr POINT 5, K INCRe BY 1 IF 5 IS IN FILL 0038
S cc o pl in three stacks. List each with an 80 1=5+12%1SW 00039
) o cg']'t on N 2'3"" 3 to place in c TEST POINT SUBROUTINE» INCRe K BY 1 IF POINT IS IN FILL
I umn panei . 1100 DO 1135 J=1,NSW 00040
utput Lis IKE==1 00041
g__&__i IFCOYHUT)=Y (J) )% (YHIT)=Y(J+1)))1800,800s1135 00042
Z 1. Slope Card 1120 T1=ZH(1)-2(J)~T1 00043
-U 11, 1D, BLSTA, SA, VOFF, NL, YH(1), YH(I1), YH(21), NR IF(T1)11305112551125 00044
O CC 2 Volumes Card 1130 60 10 1125 126+140140+175,100051 7 0004s
CUTV. FILLV. CUMC. CUMF. HAUL ’ ’ > ’ »1000910009175+205»1000510005205) K 00046
.|r2, ?LSTA(.: 5‘;. (gl sy ) ) o c POINT NOT IN TERRAINs SET NSW TO NTP AND EXIT ’ ’
I --' 3. Template Cards points 1135 CONTINUE 00047
O m 2, BLSTA, YH(1), ZH(1)
) Py 2, BLSTA, YH(21),ZH(21) . T
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GO TO 83

INTERSECT LINES I+I+1 AND JsJ+1 STORE INTERCEPT IN YH(1)sZH(1)
K=6s7910s OR 11

JENSWH*]SW+]

DO 1015 IKE=1sNSW

L=d+JJ

NTP=1+JJ

YJ=Y(J)

Al=Y(L)=-YJ

A2=YHINTPY=~YH(1)

2J=2(J)

DA=Z(L)-2J

DB=ZH(NTP)=ZH( 1)

XA=A1#DB

XB=A2#DA

Tl=(ZH{1)=ZJ)®%A1%A2

YH(NHP ) = ( T1+YJ#*XB-YH( [ ) #XA) / (XB-XA)
YHN=YH ( NHP )
ZHINHP) =Z J+( YHN-YJ) #DA/Al
IFCCYHN=YJ)#* (YHN-Y(L)))10205102051015
J=Jd+JJ

1020 IFUI-NHP1220+2209170

125

126
129

131
130

140

141

170

178

ADD CUT OR FILL TEMPLATE SEGMENTSs PTSe 3 AND 4

TEST POINT 3, INCRe K BY 1 IF IN FILL

K=1 OR 2

M=6+1T#1SW

GO TO 129

M=8+13#1Sw

I=NHP+38#JJ

DO 130 NTP=1,2

IKE=1

GO TO 5

I=1=-JJ

MaM=JJ

1=1+JJ

K=3

GO TO 1100

USING SLOPE SET 1 THEN 2 s COMPUTE COORDINATES OF POINT 2 -THE
SLOPE BROKEN-BACK POINT

K=3 OR &

NL=NR

NR=K

JSW=(K#K) /4

I=NHP+JJ

DO 245 KSW=1,2

M=29# [ SW+JISWRJJ

IKE=2

GO TO0 5

K=JSW+K SW+2

GO TO 1100

TERRAIN INTERCEPT BETWEEN POINTS 2 AND 3, SET 1 AND 2 TO
INTERCEPT AND CONTINUE

YH(I)=YH(NHP)

ZH(T)=ZHINHP).

GO TO 220

NO INTERCEPT BETWEEN PTSe 2 AND 3» COMPUTE FICTITIOUS POINT
ON SLOPE AND TEST THAT POINT FOR CUT OR FILL

K=5 OR 8

IF(ISW)1769176+177

-

a
¥

~J

00048

00049
00050
00051
00052
00053
00054
00055
00056
00057
00058
00059
00060
00061
00062
00063
00064
00065
00066
00067

00068
00069
00070
00071
00072
00073
00074
00075
00076
00077
00078
00079

00080
00081
00082
00083
00084
00085
00086
00087
00088
00089

00090
00091
00092

00093

laXaXal

176

177
178

179
174

205

220

225

240
245
1200

1201

301
302

303
800

500
801

304
305

306

504
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M=JSW

GO TO 174

IFLJUSW=2)178+178+179

M=10+KSW

GO T0 174

M=8+KSW

NTP=NSW*ISW+1

I=NHP

CUTA=4~JSW-KSW

L=l+JJ

ZHCE)=ZHIL)+ (CUTA*(YHIL)~Y(NTP))/ATT (M) ) #SKEWA

YH(I)=Y(NTP)

K=JSW+KSW+6

GO TO 1100

IF SLOPE DOES NOT INTERSECT TERRAINs SET LAST TEMPLATE POINT
TO SAME COORDINATES AS LAST TERRAIN POINT.

K=9 OR 12

I=NHP

NTP=NSW*ISW+]

YH{I)=Y(NTP)

ZH(1}=2(NTP)}

IF THIS IS THE SECOND SLOPE SETs DONT TEST CUT OR FILL CRITERIA

IF(KSW=1122552255120C

TEST SLOPES AGAINST CuTt OR FJILL CRITERIA

K=4+5% [ SW+JUR(JSW+1) /2

JS=1+42%J0

IF(CUTA®(ZHITI)=ZH(JS))-ATT(K))120051200,240

TRY SECOND SLOPE SET

I=NHP+JJ

JSW=JSW=1

JJ==4J

NHP=21

1=12

M=15

EARTHWORK AREA AND VOLUME SUBPROGRAM

FILLA=0

CUTA=0

I1=1

J=0

IKE=0

J=J+l

IF(Y(J)~=YH{1))301+500+302

I=1-1

J=J-1

1=1+1

T1=(Z(J+1)=Z(INRIYH{I)=Y(J) ) /LY (J+1)=Y (D))

IF(IKE)1120+801+801

T1=0

DA=Z(J)=ZH{1)+T1

XA=YH(1) )

IF(IKE) 30453045307

1KE=1

DB=DA

XB=XA

IF(YH(I41)=Y(J+1)13035504+306

J=J+1 .

DA=Z(J)=((ZH(I+1)=ZH{I NI (Y (J)=YH(I) M)/ (YH(I+1)-YH{I))=ZH(])

GO TO 506 :

J=J+1

O

00094
00095
00096
00097
00098
00099
00100
00101
00102
00103
00104
00105
00106
00107

00108
00109
00110
00111

00112

00113
00114
00115

8016
00117
00118
00119
00120
00121

00122
00123
00124
00125
00126
00127
00128
00129
00130
00131
00132
00133
00134
00135
00136
00137
00138
00139
00140
00141
00142
00143
00144
00145




506
307

308

309

311

312
313
314

315
317
320

321
323

o

Page L2

I=1+1

DA=Z(J)=ZH(1)

XA=Y (J)

W=0e5%( XA-XB)
IF(DA*DB)309,308,308
Al=W*(DA+DB)

GO 70 313

wW=W/(DA-DB)

Al=<~DB*DB#*wW

T1=DA#DA#y

1F(T1)13115313,312
FILLA*FILLA+T]

GO TO 313

CUTA=CUTA+T1

1F(A11314+315+315
FILLA=FILLA+Al

GO TO 317

CUTA=CUTA+A1
1F(1-21)305+320+320
Al={SA~-SB)/54.

CUTV=({ CUTA*SKEWA+BCUTA#SKEWB) #A 1
FILLV=(FILLA®SKEWA+BF [ LA*SKEWB) *#A1
CUMC=CUMC+CUTV#*CMUL
CUMF=CUMF+F I LLV#FMUL
PUNCH»1191DsBLSTA»SASHAULSNLsYH{1)sYH{11)sYH({21),NR
HAUL=CUMC+CUMF
PUNCH»125BLSTA»SAsCUTV sFILLV s CUMC s CUMF s HAUL
SB=SA

SKEWB=SKEWA

BCUTA=CUTA

BFILA=FILLA

IF{SENSE SWITCH 1)321,83

DO 323 I=1,21

PUNCH» 2 9BLSTASYH( I} 9ZH(I)

GO TO 83

END

00146
00147
00148
00149
00150
00151
00152
00153
00154
00155
00156
00157
00158
00159
00160
00161
00162
00163
00164
00165
00166
00167
00168
00169
00170
00171
00172
00173
00174
00175
00176
00177
00178
00179
00180
00181
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MATERALS CLASS]FICATION/PREPARATION N

Purpose

The Materials Classification/Preparation program is intended to
prepare the input terrain data for the Materials Classification/Volumes
program or to prepare template data as terrain for further use in the

system.

Description

As it is presently written, three cases are covered. The first of these
is the overlapping slope stake case. This is where there are two separate
roadways paralleling each other and the templates of these two roads
are overlapping. The first pass through the DTM Design System would be
with template No. 1 and the original terrain. The associated cut and fill
volumes are computed. The Materials Classification/Preparation program takes
the original terrain and template No. | and computes the new '‘as-built'
terrain as shown by the dotted line in Figure 1. The earthwork volume
programs are then rerun with template No. 2 and the new converted terrain.
This procedure is necessary so that the volume corresponding to region A

in Figure 1 will not be computed twice.

The second case for which data is prepared is where the template lies
completely within rock. (Figure 2). The first pass through the System is
made with the original earth terrain and the desired roadway template.
The total volume of material to be removed is calculated on this pass. The
Materials Classification/Preparation program computes the ''as-built'' terrain
as shown by the dotted line in Figure 2. This terrain and the rock line
(which is denoted by 2's in Figure 2 and which is input as the new template)
is then used as input for the Materials Classification/Volumes program. If
the cut factor is set equal to zero, the resulting volumes will be the

quantity of rock that has to be removed.

The Materials Classification/Preparation program can also be used for
calculating quantities in interchanges. The main line quantities are evaluated

in the normal manner and the main line template is obtained. The template

RN
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and original ground are used in the Materials Classification/Preparation
program to obtain main line terrain. After the interchange ramps have
been laid out, contoured terrajn data is taken across this "as-built"
surface. This "as-built' terrain and the main line terrain are run in the
Materials Classification/Volumes program to obtain interchange quantities.
Note that this method obtains ramp quantities exclusive of the main

line quantities.

Program gion

The program. is capable of handling the terrain and the resulting
templates from as many baseline stations as may be desired by the operator.
However, at any one station there should not be more than 24 terrain
points. As in the other DTM Design System programs, the template is
designed to be described by 21 points.

At each baseline station, at least one terrain point should be
equal to or outside the extreme template points; that is, the def ined
template must be completely within the given terrain.

The input template data is the output from the Roadway Design/Volumes

program and will be in one point per card, floating point form.

The input terrain data is from the original terrain deck used in
the rest of the system and will be in five points per card, fixed point form.
Two constants (FAC] and FAC2) can be read in so that the location of the

decimal point can be controlled, if so desired.

Output is five points per card in fixed point form and includes,
in addition to the converted terrain points, and 1T and D number and the

baseliné station.

o

MACRO FLOW DIAGRAM
CLASSIFIED MATERIALS /PREPARATION

READ TEMPLATE
IT,IBL, BLS,IX),IYI,IX2,1¥2,IX3,1Y3,1IX4, IV4, IXS5,1Y5

b

'

READ TERRAIN

IT,IBL, BLS,JX1,JY1,JX2,JY2,JX3,JY3,0X4, JY4, IX5, JYD

'

INITIALIZE

'

DOES FIRST POINT ON TEMPLATE LIE BETWEEN

TEMPLATE POINT |

1 J™ AND J'™ +1 POINT OF TERRAIN?
4 NO § YES
STORE THIS STORE THIS
TERRAIN POINT TERRAIN POINT
"HAVE FIVE POINTS HAVE FIVE POINTS
BEEN STORED ? BEEN STORED ?
Iuo 1'vss NO ‘ves
Jed+ije—{ PUNCH PUNCH
l STORE FIRST

3

~| HAVE FIVE

BEEN STORED ?

POINTS

NO

4 YES

PUNCH

STORE NEXT
TEMPLATE POINT

i

NO
TEMPLATE POINT ?

IS THIS LAST

YES

STORE THIS YES DOES LAST POINT ON TEMPLATE LIE BETWEEN

TERRAIN POINT J™AND J™+ 1 POINT OF TERRAIN?

J=J¢ —

i

HAVE FIVE POINTS
OEEN STORED ?

4 YES 4 ™o
PUNCH STORE NEXT TERRAIN POINT
NO

LAST TERRAIN POINT ?

| ves

COMPLETE LAST CARD WITH
ZEROES AND PUNCH

luo

Jad+i

»1
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MATERIALS CLASSIF1CAT!ON/PREPARAT |ON
OPERATING INSTRUCTIONS

Console Switches
1. PARITY - off, 1/0 CHECK - off, OFLOW - program

2. Sense Switches 1 not used
2 not used
3 not used
‘4 not used
Typewriter
Not used

Loading Program
1. Clear memory 310000300002
2. INSTANT STOP, RESET, LOAD
Order of Input
1. Program Deck

2, Terrain Factor Card
FAC1, FAC2

3. Template Cards from Roadway Design/Volumes (21 cards)
2, BLSTA, YH(1), zH(1)

k. Terrain Cards (for 1 section)
1, 1BL, BLSTA, IY1, 1Z1, 1Y2,

5. Repeat 3 and U4 until complete
6. End of Run Card, 1T=2
Special Instructions

lnpuf data must be collated before entering the program. Place
terrain for each station after every 21st template card. The
terrain for the last station may be discarded if no matching
templiate is present.

Restart Procedure
1. INSTANT STOP, RESET, INSERT 4907500

2. RELEASE, START
Sorting and Listing Instructjons

" No sorting necessary. List on an 80 column panel.

1Z2, 1Y3, 1Z3, Y4, 1Zh, 1Y5, 125

Output List

~'T'el'l:;in t;ra
IT, 1D, BLSTA, 1Y1, 1Z1, 1Y2, 1Z2, 1Y3, 1Z3, VY4, 1Z4, 1Y5, 1Z5

e

&

101

31
32

33

o~ p

10

11

12

121
13

14
15

. 152
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DTM DESIGN SYSTEM *#% MATERIALS CLASSIFICATION / PREPARATION *# 20 K
JeHe SUHRBIER #% 0CTe2651961
REVISION NOe 2 #% JeHe SUHRBIER %% MARCHs 1962
REVISION NOe 1 *% JeoiHe SUHRBIER #% DECEMBERs 1961
DIMENSION YH{21)9Zr(21)sA(5)9BUI5)sY(25)9Z125)9L(5)9L2(5)
READsFAC1,FAC2 -

READ»IT

READs BLSTAs YH(1)e ZH(1)

DO 101 I[=2+21

READs ITs BLSTAs YHUI)s ZrtI)

NTP=1

READsIT

IF(IT=2) 3433433

READsIDsBLSTA

DO 32 M=1,5

READ»sJY »J2Z

Ti=JY

Y(NTP)=T1#FAC1

Ti=J2

ZINTP)=T1*#FAC2

IFCZINTP)) 31932,31

NTP=NTP+1

CONTINUE

GO TO 2

NTP=NTP-1

J=1

K=1

1

Z X -
[
O U O

IF(J=NTP) 68520
FFCOYHOII=Y () IR (YHCII-Y(J+1)) 11191147
IF (M)8+8510
ALK)I=Y (D)
B(K)=Z(J)

IF(K=5) 9515515
K=K+1

J=J+1

GO 10 &

N=1

IF(M) 12512519
ALKI=Y (D)
B(K)=Z(J)
1F(K=5) 121515515
K=K+1

M1=0

ALK)=YH(I)
B(K)I=ZH(I)
IF(1-21714518518
IF(K=5) 16515515
17=1

K=1

DO 152 K=1s5
T1=A(K) /FAC1
LIK)=T1
T1=B{K)/FAC2
LZIK)=T1
CONTINUE

¢

e

A%
\\,

00001
0000
00003
00004
00005
00006~
00007
00008
0000%
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025
00026~
00027
00028
0po29
0p030
09031
00032
00033
00034
00035
00036
00037
00038
00039
00040
00041
00042
00043
00044
00045
00046
00047
00048
00049
00050
00051
00052
00053
00054

00055
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PUNCHs IT»IDsBLSTASLU1)sLZU1)sL2)9LZ02)oL(3) oL 2(3)sLC4)}sLZL4)sLI5)sL2Z(5)
K=0
IF(J=NTP)} 151511
151 IF(N) 999916
16 K=K+1
I=1+1
1F(M1) 16251625163
162 IF(1-21) 13,135161
161 1=21
GO TO 4
163 1I=1
GO TO 162
18 m=1
IF(K=5) 181515515
181 K=K+1
GO TO 4
19 J=J+1
M=0
N=0
GO TO 8
20 A(K}=0
BiK}=0
IF{K=5) 21415515
21 X=K+1
GO TO 20
END

00056
00057
00058
00059
00060
00061
00062
00063
00064
00065
00066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00076
00077
00078
00079
00080
00081
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MATERIALS CLASSIFICATION/VOLUMES

Purpose

The purpose of this program Is to compute the volume of material
between two surfaces: '‘as-built" terrain and original terrain. Both
terrains are defined by offsets from a baseline and elevations above
sea level. The two terrains are collated befare running. The resultant
volumes can be those of a borrow pit, a stock pile, or classified
materials on a roadway.

Description

Terrain data taken over the original ground is glven a card typé
1. Terrain data defining the ''as-built'' terraln has a card type of 2. After
both type 1 and type 2 terrain have been read in and stored in memory,
the .edge points of the type 2 terrain are interrogated to determine
whether they are in cut or fill. Vertical slopes are then applied to the
edge polr. and intersections with the terrain are computed. The area
of the cross section and volumes are then computed and output. This
program can be used for two special purposes, ovirlapplng slope stakes
and classified materials quantity computations, as well as the more
general application to the computation of borrow pits, stock piles, and
“as-built' quantities. such as interchanges.

The program has the facility to modify the 5/card fixed point
terrain by multiplication factors and the cut and fi11 volumes by cut
and le' mdltlpltcatlon factors. Header cards are not used. A volume
restart card with the same format as the volumes output card hay. bs used
to initialize the volumes. Volumes are computed using baseline station
numbers. ‘
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Operation

Input to the Classified Materials/Volumes program is arranged so
that an initial volumes card may be either read or not, depending upon
the requirements of the user. Control is then transferred to a read
statement which reads the template or terrain cards. Card type is sensed
in order to distinguish the different cards being read. When the station
number changes, the computations are begun. |f the template is not in

terrain, an error message is printed out, and control is returned to the

MACRO FLOW DIAGRAM
MATERIALS CLASSIFICATION / VOLUMES

INITIALIZE

general read statement.

The template and terrain are stored as two tables in memory. Areas

UNLOAD TEMPLATE
DATA

IT=2 NO

READ 'A CARD

are computed between each. Template edge points are projected vertically
upward or downward to intersect the terrain. Volumes are computed by the
average end area method. No correction is made for curved alignment or

center of gravity. Computations are completed when the program punches

UNLOAD TERRAIN
DATA

the areas volumes and mass haul information.

UNLOAD HEADER
CARD

HAS ¢ STA
ADVANCED

YES

IS TEMPLATE
IN TERRAIN

NO

YES

IS END
AREA = 0.

YES

¢no

COMPUTE END
AREA

:

COMPUTE
VOLUMES

!

SUM VOLUMES

3

COMPUTE MASS
HAUL

!

PUNCH AREA, VOLUMES

AND MASS HAUL INFO

ERROR MESSAGE
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MATERIALS CLASSIFICATION/VOLUMES
OPERATING INSTRUCTIONS

Console Switches

i.

PARITY - off, 1/0 CHECK - off, OFLOW - program

2. Sense Switches 1 not used
2 not used
3 not used
L not used
Typewriter
Not used

Loading Program

1.
2.

Clear memory 310000300002
INSTANT STOP, RESET, LOAD

Order_of !nput

Program Deck
Terrain Factor Card

FAC1, FAC2

Template Factor Card

FAC3, FACL

Volume Multiplication Card
CMUL, FMUL

Volume Initialization (if used, branch to 7508)
ID, BLSTA, CUTV, FILLV, CUMC, CUMF, HAUL

Collated Template and Terrain Cards

2, ID, BLSTA, IYI, 1z, 1Y2, 1Z2, 1Y3, 123, IYh, 1Z4, 1Y5, 1Z5
(up to 50 points on any one template)

T, 1D, BLSTA, 1Y1, 121, Y2, 122, 4Y3, 123, 1YL, 1Z4 6 1Y5, 125
(up to 100 ponnts on any one terrain)

Special Instructions

FACT,

on the horizontal and vertical input for the terrain and template
respectively. Terrain data may be produced by the Materials
Classification/Preparation program.

Restart Procedure

I.
2.

INSTANT STOP, RESET, INSERT 4907508
RELEASE, START

Sorting and Listing Instructions

No sorting required. List with an 80 column panel-

Output List
1D, BLSTA, CUTV, FILLV, CUMC, CUMF, HAUL

ID

BLSTA CUTA FILLA' ‘!

FAC2, FAC3, and FACL4 govern the location of the decimal point

[a) [aNa¥a¥al

-2t 3

10

11
39

17
16

18
28

32
30

214
215

408

409
410

20

o
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CTM DESIGN SYSTEM ## CLASSIFIED MATERIALS/VOLUMES ## 20 K
JeAe CURRIE #% MAY 15,1961
REVISION NOe 2 ## JAC #% 12-19-61}
REVISION NO« 1 ## JAC ## 11-30-61
DIMENSION YH(50)sZH(50)sY(100)92(100)sYA(G)sZA(G)
INITIALIZE

GO T0 5

READ» JOB»SBsCUTV S FILLV »CUMC s CUMF s HAUL
GO 10 9

JOB=0
READYFACL9FAC29FAC39FACL»CMUL s FMUL
KSW==]

DEL§=0 -

OFF=0

HIH=0

SKEwB=1,0

SKEWA=1,0

BCUTA=0

BFILA=0

1DA=J08

I1Sw=0

SA=Q

NHP=]

NTP=1

NSW=0

JSW=0

J=5

IF(SENSE SWITCH 3)11439

READs ITsIDsSsSKEWA

READ»ITo1D»S

IF(IDA) 17516517
IF(ID~1DA116+16914
IFL1T=-2118+20522

TE?RAIN READ SUBROUTINE [ITs}

J=

IF(S=SA)32530+32

IF(SENSE SWITCH 2)218+37

SA=S

IDA=1D

DO 215 M=1,5

READ»JY»JZ

Ti=)Y

YI(NTP)=T1#FACl

Tl=J2

ZINTP)=T1#FAC2

IF(ZINTP) 121442155214

NTPaNTP+1

CONTINUE

IFIY(1)4Z211))409+408+409
NTPX=aNTP

GO TO 410

NTPXaNTP-1

M=}

ISw=]

KSW=KSW+1

GO T0 10

TEMPLATE READ SUBROUTINE ITs2

J=2

IF(KSW) 269247

()

00001

Q0002
00003
00004
00005
00006
00007
00008
0000%
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025
00026
00027
00028

00029
00030
00031
00032
00033
00034
00035
00036
00037
00038
00039
00040
00041

- 00042

00043
00044
00045
00046
00047
00048
00049
00050

00051
00052




24
25
29
21
26

116

117
110

406

407
119

22

34

36

37
33

217
218
219
220

222
224

40
13
14
12

38

300

IF(SA) 14521924

IF(S5=SA)40+26525

IF{SENSE SWITCH 1)218+29

IF(ISW)38+38,218

SB=SA

SA=S

1DA=1D

DO 110 M=1s5

READ»JY »J2Z

Tl=JY

YH(NHP)=T1#FAC3

Ti=JZ

ZHINHP)=T1*FAC4
IF(ZH(NHP) 11751109117

NHP=NHP+1

CONTINUE
IF(YHUL1)+ZH(1))40794065407
NHP X=NHP

GO TO 119

NHPX=NHP-1

M=1

1SwW=0

IF(KSW)6210510

SB=SA

GO TO 10

HEADER CARD [IT=3

J=3

IF(S=SA114+34436

READ s CMUL ¢ FMUL s DELS9OFF 4HIH
1SW=0

GO T0 10

CHECK FOR TEMPLATE NOT IN TERRAIN

JSw=1

GO TO 218
IF(ISW)38+38+33

NSW=1

GO TO 219

NSW=2

J=4
IF(YH{1)=Y(1))14+2205220

IF(YINTPX)=YH(NHPX))149222+222

CHECK FOR ZERO END AREA
IF(ZH(1))300s2245300

FILLA=0

CUTA=0

GO TO 320

ERROR MESSAGE

IFCISW) 149384217

J=2

IF(J=4)12+38+12

PUNCH»J91DsS

IF{J=-418+26510

PUNCHsJ» IDA»SA

NHP=1

NTP=1

GO TO 26 )

COMPUTATION ROUTINE

FILLA=0

CUTA=0

PEN
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00053
00054
00055
00056
00057
00058
00059
00060
00061
00062
00063
00064
00065
00066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00076
00077

00078
00079
00080
00081
00082

00083
00084
00085
00086
00087
00088
00089
00090
00091

00092
00093
00094
00095

00096
00097
00098
00099
00100
00101
00102
00103
00104

00105
00106

301

302

303

500

502

304

305

306

504

506
307
308

309
310
311
312
313
314
315

317
320

321
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Jy=YH(11)301+500+302

L e (s (S
e nmuxann
—_C e~ MO
+ 1<+ W
o O

1
DA=Z(J) 4 ((Z(I+1)=Z{I)IROYHIT) =Y () ) /LY {I+1)=Y (J))=ZH(])
GO TO 502

DA=Z(J)=2H(I}

XA=YH( 1)

IF{IKE) 30453045307

IKE=1

DB=DA

XB=XA

IF(YH(I+1)=Y(J+1))303+5042306

J=J+1

DA=Z () =((ZH(1+1)=ZA(1 )Y ¥(YLI)=YH(I) ) )/ (YHUI+1)=-YH(]1))=2ZH(I1}
GO TO 506

J=u+1

1=1+1

DA=Z (J)=ZH(1)

XA=Y (J)

IF (DA*DB) 309,308,308

Al=045% (DA+DB)*{XA-XB)

GO TO 313

W=(XA=XB) /(24 %(DA=DB))

Al=-DB*DB¥wW

A2=DA*DA*W

1F(A2)31153135312

FILLASFILLA+A2

GO TO 313

CUTA=CUTA+A2

IF(A1)31493159315

FILLA=FILLA+AL

GO TO 317

CUTA=CUTA+A1

IF{I-NHPX) 3059320320

DIST=SA-SB

J=4

IF(SA=5B) 14,323,321

CUTV=( (CUTA) * (SKEWA)+(BCUTA) #(SKEWE) ) #(DIST /54
FILLV=((FILLA)*(SKEWA) +{BFILA)*(SKEWB) )#{DIST) /54,
CUMC=CUMC+CUTV#CMUL
CUMF=CUMF+F I LLV*FMUL

HAUL=CUMC+CUMF

PUNCH3 IDA s SAsCUTV s FILLV > CUMC s CUMF s HAUL
PUNCH» IDA»SA»CUTASFILLA
IF(DELS)326,328,326

PRINT»SA

SA=SA+DELS

PRINT»SA

SB=SA

BCUTA=CUTA

BFILA=FILLA

SKEWA=SKEWB

NHP=1

NipP=1

"

N

- 00107

00108 -

00109
00110
00111
00112
00113
00114
00115
00116
00117
00118
00119
00120
00121
00122
00123
00124
00125
00126
00127
00128
00129
00130
00131
00132
00133
00134
00135
00136
00137
00138
00139
00140
00141
00142
00143
00144
00145
00146
00147
00148
00149
00150
00151
00152
00153
00154
00155
00156
00157
00158
00159
00160
00161

00162

00163
00164

00165




o

J=1

IFINSW=~1)325+14+13
325 IF(JSW)145324534
324 IF{SENSE SWITCH 1)26+600
600 IF(SENSE SWITCH 2)30+610
610 GO TO 26

END

Y
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00166
00167
00168
00169
00170
00171
00172
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COMBINED PLOT PROGRAM

Pyrpose

The purpose of this program Is po produce cards which when listed
on the 407 Accounting Machine will produce plots of the ground profile,
the slope stakes, or the mass~-haul diagram, depending on the input.

Description

This program deck contains programs for plotting the ground profile,
the slope stakes, and the mass-haul diagram. The appropriate program is
selected by means of console switches and by the card type of the input

cards.

A1l of the programs use the same plotting routine, which Is actually
a modified Fortran Output Subroutine. The ocutput for each line of the
plot is contained on two cards. The first card of the two card dequence
is identified by a 1 in card column 1.

The plots cante produced to any desired scales. Scale input consists
of horizontal and vertical scales and -datum elevation. Any reasonable
datum will work because the plot will shift by 7 inches if the 10~inch
limits of the plot are exceeded. Exaggerated horizontal or vertical scales
can be obtained if desired.

Profile Plot

Input to the profile plot is the offset cards (I1T=5) from the
Alignment Design/Offsets program. The centerline station ard three
interpolated elevations are used in the productlon‘of the plot cards. On
the plot, an L designates the elevation of the left offset, an R the
right offset, and a C the centerline. In cases where the Ror C do not
appear, they are the same as the .L.

o




Page 56

Slope Stakes Plot

The slope stakes plot is produced from the slope cards output from
the Roadway Design/Volumes program. . A '.' designates the centerline; a
“C" or an ''F" delineates the edge of a cut or fill slope. In cases where
the baseline is not a straight line, the plot is merely a graphical
indication of the distance fram the baseline and the relation between the

centerline and the slope limits.

Mass-Haul Ploy.

The mass-haul plot is made from the volume output of the Roadway
Design/Volumes program. The engineer should attempt to scale the plot
so that it will be unnecessary for a shift to occur. Points above the
zero cut-fill iine are marked with a C; points below are marked with an
F.

MACRO FLOW DIAGRAM
COMBINED PLOT PROGRAM

INIT'ALIZE

3

READ
HOR, VER, DATUM
|

)

GENERAL READ
READ, 1T

J L

IITIS

IT=1

READ OFFSET CARD
IBL, STA, CLSF, OFF,

ELEVF(3), ELEVF (2), ELEVF(I).ANG

lxy.pz

READ VOLUME CARD

CUMC, CUMF, HAUL

BLS, CLSTA, CUTV, FiLLV,

i

IS SENSE SWITCH
2 ON?

NO

YES

READ SLOPE CARD

IBL,BLSTF, CLSTF, GRADE, ITYPL,
ELEVF (3), ELEVF (2}, ELEVF (I}, ITYPR

i

1S SENSE switch | NO

' ON — :
I1ST TIME ONLY YES I
ISTTIME ONLY l—— - ISTTIME ONLY
COMPUTE COMPUTE COMPUTE
START STATION. START STATION START STATION
SET UP PLOT SET UP PLOT | SET ur rLOT
SYMBOLS SYMBOLS [47 SYMBOLS
pem e el
;
¢
PUNCH DATUM
SUBROUTINE
1 cdMPUTE X ADVANCE
i INTERPR DISTANCES SUBROUTINE
ADDRESS
SUBROUTINE
DATUM u
CHECK SUBROUTINE
I o
PUNCH i
et
SUBROUTINE
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C
C
COMBINED PLOT PROGRAM c
OPERATING INSTRUCTIONS
C
7500
Console Switches .
}. PARITY - off, 1/0 CHECK - off, OFLOW - program c
2. Sense Switches 1 On - Slope Stakes Plot
2 On - Mass Diagram Plot S
3 not used
4 not used
Typewriter ¢
100
Not used
C
Loading Program . C
1. Clear Memory 310000300002 Lol
2. INSTANT STOP, RESET, LOAD < 200

Order of Input
1. Scatles Card: HOR, VER, DATUM 201
2. input cards

1. Plot Profile - Offset cards
5, iBL, BLSTA, CLSTA, OFF, ELEVL, ELEVC, ELEVR, SKEW

2. Plot Slope Stakes - Slope cards
11, 1BL, BLSTF, CLSTF, GRADE, ITYPL, OFF(3), OFF(2), OFF(1), ITYPR

3. Plot Mass Diagram - Volume cards
12, BLS, CLSTA, CUTV, FILLV, CUMC, CUMF, HAUL c

Special Instructions

For input to the Plot Slope Stakes and Plot Mass Diagram, the type 11
and type 12 cards may be either separated or intermixed. The plots 400
are controlled by sense switches.

Restart Procedure C
1. To run a new plot 401
INSTANT STOP, RESET, INSERT 4907500, RELEASE,START
2. To restart an existing plot .

INSTANT STOP, RESET, INSERT 4907500, RELEASE,START

Scrring and Listing Instructions

No sorting is required. List with the specially wired 407 402
DTM Design System Plot Paneli.

DTM DESIGN SYSTEM #** COMBINED PLOTS/PROFILE/SLOPE STAKES/MASS HAUL *% 20K

NeWeBRYANsP.O+ROBERTS 12 NOV 61
CURRECTION 2 * ALVARO VILLAVECES *% MARCH 1962
CIVIL ENGINEERING SYSTEMS LABORATORY
DIMENSION ELEVF(3)sELEVBI3151CD(3)+1ADD(3)»ISMB(3)
INITIALIZE

M=3

N=3

1Swl=1

Isw2=1

Isw3=1

ISwWa=1

Isws=1

READ SCALES AND DATUM
READsHOR s VER s DATUM

COMPUTE SCALES

HORI=HOR/2.,

VERI=VER/10.

SHIFT=VER®*7.

GENERAL READ

READSIT

IF{1T=111101+600+601

PROFILE PLOT

READ OFFSETS AND ELEVATIONS
READ+I1BL»STASCLSF sOFF sELEVF(3) »ELEVF (2) »ELEVF (1) s ANG
IFE1SW1=1)40C»200,400

ADVANCE SUBR.

CLSTB=CLSTF

CLSB=CLSF

DO 201 1=1,M

ELEVB(T)=ELEVF (1)}
1F(15W2=21202+100+100

1SMB(1)=59
ISMB(2)=43
1SMB(3)=53
1SW1=2
1Sw2=2

ISTAR=CLSF/HORI
START=1STAR .
CLS=(START#HOR! ) +HORI
PUNCH DATUM SUBR.
DAT==ABS(DATUM)
PUNCH»DAT
IFLISW3-2)100+702+401
COMPUTE X INTERPs DISTANCES
XN=CLSF-CLSB
DX=CLS=-CLSB
IF(DX=XN}401+401+200
ADDRESS SUBR.

DO 411 J=1»M
YN=ELEVF(J)-ELEVB{(J)
DZ=DX*{ YN/XN)
ELZ=ELEVB(J)+D2Z
IF(1SW4=-1)10025451002
ADDZ=ELZ-DATUM
1ADDZ=(ADDZ/VERI)
1ADD(J)=T7311+1ADDZ*2
IF(J=~2)403,40253
IF(ISW5=1)4612+412590Q

00GQ1

00002
0003
00004
00005
00006
00007
00008

00009

00010
00011
00012

00013
00014

00015
00016

00017
00018
00019
00020
00021.
00022
00023
00024
00025
00026
00027
00028
00029

20030
0003)
00032

009033
00034
00035

00036
00037
00038
00039
00040
00041
00042
00043
00044
00045




4C2
412

Q003
0002
403
404
405
406
407
409
410
411
506

500
501

502
503
510

600

703

800
801

802
803
804

805
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IFCISNS=11412+412,907
IEL=-EL2

GO TO 403

DATUM CHECK SULR.
ITE=1ADD(3)-1ADD(1)

SP=1TE
IF(ABS(S5P)1-2104)4039252
sT0P

1S43=3
IF(IADD(J)Y=7331)407407+404
IF(IADD{J)I-T7541140554095409
IFLIADD(J)Y=T7429)406+4064+410
1C0tUY=1

GO TO 411

DATUM=DATUM=SHIFT

GO TO 1

DATUM=DATUM+SHIFT

GO TC 1

IChJr=2
IADD(J)=TADD(J)~120
CONTINUE

PUNCH SUBRe

PUNCHsCLS

DO 501 1=1sN
IFCICO(TI)=11501+5005501
PUNCH» ISMB(T) s ICD(T)sTADDIT)
CONTINUE

DO 503 I=1sN
IFIICDEI)I=2)503,502+503
PUNCHs ISMB (1) »1COUT) o TADDLD)
CONTINUE

PUNCH TEL

CLS=CLS+HORI

GO TO 40V

SLOPE STAKE PLOT

READ s ISLsBLSTF sCLSTF sGRAUE s ITYPLELEVE{3) sLLEVF (2, s ELEVF (1) »ITYPR

DO 602 I=153
ELEVF(I)==ELEVF(I)
IF(SENSE SWITCH 11610100
CLSF=3LSTF
IF{ISW1=11620+6205000 -
ISTAR=CLSF/HORI
START=1STAR
CLS=(START*HORI ) +HURI]
15w1=2

1543=2

GG TO 1

15w2=2

GO TO 200

15%2=3

DETERMINE PLOTTING SYM30LS
IF(ITYPR-3)80258015802
15MEB(1) =43

GO TO 803

I1SMB(1) =46
IF{ITYPL=3)805580458C5
1SMB(3)=43

GO TO 806

1SMB8(3)=46

00045
00046
00047

00048
00049
00050
00051

00052

00053
00054
00055
00056
00057
00058
00059
00060
00061
00062
00063
00064

00065
00066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00076

00077
00078
00079
00080
00081
00082
00083
00084
00085
00086
00087
00088
00089
00090
00091

00092
00093
00094
00095
00096
00097
00098
00099

806

300

601

1000

1001

1060

1051
1052
1C54
1053
1003
1004
1005
1070

1002

1020
1007
1008
1006
1009
1010
1011
1012
1013
1014

1015

CISMB(2)=03
15W5=2

INTERPOLATE CLSTA

GC TO 40UV
CLSTA=CLSTB+SURIDX¥DX+DZ*D2)
TEL=-CLSTA

GO TO 403

MASS HAUL PLOT
READs3LSsCLSTASCUTVFILLV s CUMC s CUMF s HAUL
IF(SENSE SAITCh 2110005109
CLSTF=BLS

CLSF=CLSTA

ELEVF(1)=HAUL
IF(ISW1=1140051001+400
ISTAR=CLSF/HORI

START=1STAR
CLS=HORI*(START+14)

1542=2

15wW4e=2

1SMB(2) =44

M=1

IDATU=10e*DATUM
IDAT=7311+IDATU*2
IF(IDAT=7331)1051+105151052
IDAT=7333

GO TO 1053
IF(IDAT=75411105351053,1054
1DAT=7541

1ADD(2)=1DAT
IFI{DATUM=64)100351C04»1004
1C0(2)=1

GO TO 1GUS

IADD(2)=1ADD(2)=~120

1CD(2)=2
IF{ISAN1=-1)40051070,400
VERI=VERI*1000.

ISwl=2

GO TO 200

IADDI=(ELZ/VERI)
IADD(1)=IDAT+1ADDI*2
SP=IDAT-1ADDI(1}
IF(ABSISP)~210¢)1022+102052
IF{IADD(1)-7331)100651007+1007
IF(IADD{1)-7541)10085100851009
IF(IADD(1)-IDAT)10105101051011
DATUM=DATUM+1.

GO TO 1060

DATUM=DATUM-1.

GO TO 1060

ISMB(1)=46

GO TO 1012

ISMB(1)=43
IF(TADD(11-7429)101351013+1014
1CDt1)=1

GO TO 1015

1CD(1)=2

IADD(1)=IADD(1)-120

PUNCH»CLS

DO 1016 J=1,2

Page 60

Q0100
00101

20102
00103
00104
00105

00106
00107
00108
00109
00110
00111
00112
00113
00li4
00115
00116
00117
00118
00119
00120
00121
00122
00123
00124
00125
00126
00127
Qulay
0012y
00130
00131
00132
00133
00134
00135
00136
00137
00138
00139
00140
00141
00142
00143
00144
00145
00146
00147
00148
00149
Q0150
00151
00152
00153
00154
00155
00156




1017
1016

1018
1019

IFCICD(J)~1)1016+1017,1016
PUNCHs ISMB(J1,ICD(J) s TADDI( J)
CONTINUE

DO 1019 J=1,2
IFCICD(JY-2)10195101851019
PUNCH» ISMB(J) s ICD(J) 9 IADDI( J)
CONTINUE

IEL=-AbSF(ELZ) /1000

GO TO 510

END

fage 61

00157
00158
00159
00160
00161
00162
00163
00164
00165
00166
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DTM
TERRAIN DATA INPUT FORM PROJECT_DYm TesT Ihken
_ PAGE _2/ of A
IT 1BL DATE_=2 /2 /62
CARD TYPE I——2 BASELINE NUMBER 2 § RECORDED BY. _POR ¢ THS
o/ co/rs
BLSTA +]| DIST ELEV |[¥]| DIST ELEV || oisT ELEV |[+]| DIST ELEV |+| DIST ELEV
16]18]19 22|24 27129{30 33135 38[40{4! 44|46 49]s1152 55|57 ouUjez|63 66[68 T!
IO ACO :Le . e¥oclsa751ml 39olra5clml 2321222 51 )L 200)+H) Bec |/ /B o]
/cReco e it FEScl/2001+) 3 ~l/2 2 8P /ool /fd 22 e § < < W0
tovee yollrevslizeos)-l asopua vl vosliaso ]l 250 Jsa2s ]l ~sli20e
e Yoo :c-f agolwesslH yvvo lrago ]l 2ec lrzaa s Wlreas 72 Yo = =
/O EOC ;o ~l/cecc l/a2ol-lG6 >ol/295 -l Yyl /R5oFl 270 12225 1*] 2001 7200
lOGoo T8 od 3251 //95 bl veg s 11Roo 3 Yoo liz25 /oo |12 YO < =)
o Lo jel=lro2s /265 I-leso 1275 |l >sol/irzec -Fle 85 (/1275 |-l 2370 4250
7o Boo =4 e ls2285+H Brolz2celtl Yo | /28 |+ Yo /200 1+l 230 | 22 5~
| /o Roo 1Okl/ofo | 12 Y < < < c ) & c [
rrc o0 :o - /o‘r:o I2é6cl-lvzo 7270 Rl 2502 7250 |- 20 225 Bl /el z2 /7€
1 oo ;a + ] e Yo | 1225 |t /r/ro5o) IR YS c < < < < fo
Y- /! 2o eo- 2020 1t 5 17l 6 ro /72 ol 2/ /25 c Wl 240 (225 12l B>oo | /22 o
220 & {04 55o /2,2‘5‘ *l/oBO)IR5 0O < c o < | < =
A (=Y 2= 205Ql 225 - 850 | /IR5o | 280 1252220 112498 Wl /0 1230
LYo o i o lrso rl/iooolr25 5 o] < & < < =
Vid =T :o ~l/7cs5eo | 1225 -l 260 V272371 ¥ 1 (225 Flré6 o /22 |- sgc | 225
7o 1olbl 2o lindde Ml 8650 |idse M 280 | t2ce = ) < ()
/B0 :o = /o 1227 -l 675 11223 |7l 2ce | 1272 H 249 1 7 S| s | 2252
L7800 ol 0 17267 [ o) o ) o) ) o o
12 o |- roGgeo | IRoo -l 28 /270 FPI38o | /2001~ 290 | /77 IFl 20 | R0
2 oltl a7l 7225 Yeo 1250 Il P | 12720 o) < c e
22200 jol-l/oso ] i85 |- 2po | 8ol soolzz2oolt] 220 | 7225 1+] 5€~- | 1250 ]
L2200 10 760 ) JRE60O pe) o o o) o o o o
idtzo JebFlszesSaol wrze 17l Foo | /25 |-l PRO\ e -V Fdc V7r75 |- Yoo \wee
/252 scilzos V2/75 1 Zo | R0 320 | 1225 Pl e (1230 M| 780 1/235

P

NOTE: All ierrcin cords must be complete. Finish last card of each section with 7200 2'sfince: ¢nd elevailons.




DTM

o
TERRAIN DATA INPUT FORM PROJECT_DT M _TEsz [Rep.
. PAGE__2 __of __2
T . IBL DATE 3 2) /L2
CARD TYPE |——2 BASELINE NUMBER 2 § RECORDED BY___ T#S ¢ PeR
o/ c o /
BLSTA x| oisT 1 ELEV TE[ DIST [ ELEV TiT OIST [ ELEV T 0IST [ ELEV T DIST T ELEV
8 16118119 22|24 27158130 3335 38j40}4! 44146 49]51]|52 55|57 60J62]63 66]68 71
126ce jolbliesw l/rosH g3 lyse Hezo s Hreo Jros ] 130 2oo
2800 10 5 o 2220 P33  r225 PP 23 pasd P i} fasr)
(2. Ecc o=l so V85 - Feo /1025 -]l 59 5o |1 55 /s =) 520 V\ 5o
l28cc (Cl-l o |s225 43> |12cc Jeco | 1220 o o = (=)
/2 oo :Lo “lreco | e || PPe 14225 |-l 572 |5 -] 45¢ r vy -1 20 Vo K=
PNoce o W r-30 W/ &in & 3o Lo sede | s2e 5 =3 c = <
/32ceo el zo ol e |-| oo 7252 |- Yoo /R 4 /3o | frEs gco | 5=
/3200 } o pi=X X~ P =) < = = = = <o = (=3
/3% o1l see (/92 |- roee | 7/5e || D3c 2225 |- &% P70  |=) 25 | /25
23 Y00 :O 250 y e x= greo ~Z32 Pyt Pk <= 2 = o o
/3 écc : Sl-l w3 | 25 -] 22 | 4200 |- 6o | 1225 || Y /232 -] BRo /225
L3éoO |C rec lzzec Sce w225 | | Bec | 1v5¢ e |\ Mve = o
13 Boo el-lwse |72/ H|l € 3= 7225 rléro /X 32 Fe= 2 S |\ 225
/3 E8co ;o [ =) 2o E3- 25 23 yrEx— L ZYE lele | 5
pL72-9 :a -1/ 3 /27472 |~ 25 /R 25 |-l éEc 2% |~| 53 /255 |-l 230 | 125
Yoo : o LY = /225 £5e /2cc: 25 | 25 £ 3o 255 o V\s/25
tcee ol 2o | AP0 o o < o () (or) < <
(Y20 ol-l e 23« lar i 250 - e 1r253 28 Vreso || see | 7225
Yo :0 éoo L2ce Vi Li25 bl X 27 2& vz 7225 29 2o
ty20c ol |l | 225 | | 296 /23 < o = = = =
1YY ;O w3 252 -l s /225 11 %0 |AREF 1 o 22205 22> | /25
Yoo = Yéo /225 F2e Z2ee £ | /ER Zés 2208 Elo | 7225
to oo o) V952 |1235 o = = = o c = =
/¥ jel-l /3 /24 2 1-l/cs5c 72725 Wl g0 vz )l S 225 Z22& (/25 <
Yoo el | o 7225 520 /22¢ 5 7% /225 Feo |l245 = =~

NOTE: All terrain cards must be complete. Finish last card of each section

c

=

with zero distonces and elevations.




o

DTM ENGINEER_ . He Scureser
PROJECT INPUT FORM DATE Magen 21, /942
PROJECT JOB NO. SEL>S)

SECTION Test / LENGTH 2. Z5 s,
SOURCE MAPS s e e Bl EMm

TERRAI

PREPARATION PHASE

CONTOUR INTERVAL

MAXIMUM SLOPE %

MAX{MUM DISTAN
BETVEN PETAI

INPUT TO TERRAIN PREPARATION /EDIT PROGRAM

2y ol 50 o] 8o io
OVERALL SYSTEM INPUT
NO’\!Z%{‘J#OLRWLT. VERTFIgé%‘J:ULT.
. | weut TO:
[ O 1©

ALIGNMENT DSSIGN /OFFSETS PROGRAM

ROADWAY DESIGN/ TEMPLATE PROGRAM

MATERIALS CLASSIFICATION/PREPARATION PROGRAM
MATERIALS CLASSIFICATION/ VOLUMES PROGRAM

NOTE: UNLESS THESE FACTORS ARE 1.0 RELATED CRITERIA MUST BE ADJUSTED ACCORDINGLY
ALIGNMENT DESIGN PHASE

INPUT TO ALIENNENT JESIGN/OFFSETS PROGRAM

INPUT TO COMBINED PLOT PROGRAM (PROFiLE)

ROADWAY DESIGN PHASE

WIOTH TO LEFT

WIDTH TO RIGHT

T
OO 1 O

LIk ! <

NOTE: WIDTHS ARE MINUSTO L

PECRIZCITAL SCALE
I FT/iN

OFFSET SCALE
FI/IN

DAYUN OFFSET
FT

LEFY OFFSET ¢ OFFSET RIGHT OFFSEY
i -3y o clo '2_&’1'0
NOTE: OFFSETS ARE MINUS TO LEFT OF CENTERLINE
(WORTEOWAL SEALE | VERTICAL SOALE [ BATOR ECEVATIGN |
200 10 239 10| /00010

INPUT TO ROADWAY DESIGN/PREPARATION PROGRAM

EFT OF CENTERLINE

INPUT TO COMBINED PLOT PROGRAM {SLOPES STAKES)

Lzoo o

T
Aco 1 O

T
~i5col o

NOTE: HORIZONTAL AND OFFSET SCALES SHOUL

D BE CONSISTENTLY T4z SAME ON ALL PLOTS

ACRIZONTAL SCALE
) FI/IN.

VOLUMES SCALE
1000 CU.YDS./IN.

2ERQ LgCAT(ON
[}

INPUT TO COMBINED PLOT PROGRAM{MASS HAUL D:AGRANM)

200.0

50,0

4o

NOTE:"ZERO LOCATION" IS THE DISTANCE FROM THE LEFT MARGIN TO THE ZERO CUT-FILL LINE OF THE DIAGRAY:

MATERIALS CLASSIFICATION

TEMP, HOﬂOZONfAL TEWP. VERTICAL
FACTOR FACTOR
T T

(1O .0

CUT MULTIPL. FILL MULTIPL,
FACTOR FACTOR
H

olo L, O

INPUT TO MATERIALS CLASSIFICATION/ VOLUMES PROGRAM

INPUT TO ::ATERIALS CLASSIFICATION /VOLUMES PROGRAM

B!
o

»

DTM DESIGN SYSTEM *# TERRAIN PREPARATION / EDIT

+25+00

+1 +12600.00

-1040.00

+50.00
-830.00
+1175.00

+800.00

MISSED LOW POINT OR BAD DATA

-830.00

+1150400

=620.00

+1159.00

001
002
003
Qa4




145,000

143,000

PT

142,000
128,000

OF~BAND OF INTEREST

\ 2 Z INPYIT [DATANCOR
HORIZGNTAL ALIGNMENT L4

L 2 s

L % % B 8338 g o °
? DTM SYSTEM
TEST PROBLEM
[
129,000 130,000 131,000 132,000



DTM

ALIGNMENT DESIGN
INPUT FORM

HORIZONTAL GEOMETRY INPUT IT=3

ENGINEERQR ¢ THS
DATE 22762

PROJECT.DT M TEST IRen.

POINT X Y ORIGIN STA. DEGREE TANGENT EXTERNAL
NUMBER| COORDINATE | COORDINATE | RADIUS OR OF DISTANCE DISTANCE
TERMINUS | CURVATURE ,
! T ] ] i T
0/ /32 gogolol /Y3630 %o teegoio —2lo Q{G °__I__"0
LO2 128786 }0 43 PYY |10 o:o Q:O Q=0 0]10
203 /3/835“%0 /5/1/25‘0;0 o:o o !Q Ioc)so o!o
/Q {132 700 %Q LYY A 7S }o P99997 ;?9‘ o 50 ogQ o T=]
] ] | l | 1
1 T T 1 ' 1
Yol / [H3EES |Q Y35Q |Q_____9_.'2_____Q_{__° _______*__O Q
|\ Y02 /2972040 (4Y(85 |@ Q%Q R pé_ K- i) {o
/ Q Q10
Y03 /2/325 = Y3765 :a 2 o :g __otlo §_£o_+§__
Yoy /1322270 ]LQ I ENLLY ILQ 729922 }99 (o) }Q : 1_+__
| 1 | { ] 1
1 T ! ] 1 T
| | | | ] |
— ] 1 T T 1
| | 1 ! | |
1 T | [ | !
L 1 | I | |
T T 1 1 1 1
| l ] ] | |
i I T T § 1
] ] | | | ]
1 1 ] ] 1 -
| 1 ] { | |
! I ] | | I
| 1 l ! l |
1 1 i | } i
| | | | l 1
1 1 1 I ] |
l | | | ! |
{ T ] ! 1 T
| 1 L ] ] 1
! ! { | 1 L
L | | 1 1 |
| I | I I |
L ) | L ] ]
1 | | ] | I
i 1 | I 1 i
I T | ] 1 1
L | [| 1 | |
| I ! I 1 1
L ] ] 1 | 1
| T I ] 1 §
! | I | | I
] i ! | ! ]
L | | 1 | 1
I I 1 ) I |
L 1 | L | 1
| I ; [ ! [
| l i 1 i L
1 I | | | |
] 1 ] 1 1 1
NOTES: 1 All points must have point numbers with appropriate B or ¢ numbers.

2. A value of 999999.99 in the radius column terminates the line.
3. A value of 888888.88 in the radius column sets up an intermediate terminus.

rt‘\




* %

WWLWWLWLWWLWWLWWLWWWLWWWWWWWW

* X

ARG RV BURURURUEREURUIGBURCRCEC R ETET)

—

el i e e e e N I o W Gy Sy GP GPERY, o}

DTM DESIGN SYSTEM ** ALIGNMENT DESIGN / GEOMETRY OUTPUT

Ip
101
101
102
102
103
103
104
104
401
401
402
402
403
403
404
404

r

XCOORD/PC
128090400
100U0+000
128785400
107614002
131885400
133764464
132700400
147194552
128700400
435040000
129720400
474048473
131375.00
655744104
132270.00
803042117

YCOORD/PI
143630400
10000000
143940400
107514002
144250400
138766463
144475400
14719552
143665400
435000000
144185400
549449016
143765.00
713646448
143945400
803042117

RADIUS/PT
1000040C0
1U000e 000
¢ UL0003U0
107614002
587847636
143744063
999999,99
147194552
435040000
435040000
200343489
618342377
254843600
769645255
999999,99
803042117

DTM DESIGN
BL STA
10600.000
108004000
11000.000
112004000
11400.,000
11600.000
11800.000

120004000
12200.000

124004000
12600.000
128004000
130004000
13200.000
134004000
136004000
13800.000
14000.000

SYSTEM %**

CL STA
437846972
451240154
472646844
4937.8830
514340143
534445801
554447066

57454184
5948.8090

615741963
636949057
658246149
679148404
699646617
720041047
741348002
716273297
784048175

DEGCUR/AZ
«00000000
654961073
«00000V00
844289415
«97462293
744566584

«0LVO00O0U
620987342
245600000
104023971
202483393
784628534

TAN/ANGLE
«00000000
«00000000
00000000
184328341
499499999
~947228303

«000G00000
+«00000000
754405432
41252366
579e¢23446
=25611174

ALIGNMENT DESIGN / OFFSETS OUTPUT

OFFSET
215403586
206432817
128434123
60742000
154546800

~847202000
—-12.817100

301269000
394606600

97.808600
170423324
242470670
303697170
34785900
375445900
391449020
39689180
395473786

LEFT ELEV
1201«1592
1208+ 7604
121949161
123341836
124143548

122642262
121947848

1208.9808
120641779

120544397
1200.1846
118944652
1168.2035
114344589
114842455
11960106
122643377
1230.7878

CL ELEV
119944432
120644795
121842573
123046613
124044415
122743498
122044033

12108046
12109067

120841673
1201.8287
1191.1654
11693909
114441105 .
1147.0765
119346466
12260060
1229.6839

EXT/CURVLGTH

+00000000
00000000
00000000
+00000000
210224689
99759917

«00000000
«00000000
137.21277
144243904
6644999999
113941151

O

RIGHT ELEV SKEw

119841822
120441987
121645985
122841391
123945281

122844735
122140217

12126284
121346356

12108948
120344729
1192.8655
11705783
114447621
11459075
1191.2825
122546743
122845800

e998653
e931678
«931678
«962848
«985407

«997520
¢999565

¢991606
«973396

e944344
«939989
e943317
e967358
«984581
¢995003
¢e998741
¢999999
¢999973

C



-

)

—

4400,000

4500.000

4600.000

47004000

48004000

4900.000

5000.000

51004000

52004000

53000000

$400,000

5500.000

5600.,000

5700.000

5800.000

5900.000

6000.000

6100,000

6200,000

6300.000

6400.,000

6500,000

6600.,000

6700.,000

6800,000

6900.,000

7000.000

7100.000

7200.000

7300.000

7400.000

1500.000

7600.,000

7700.000

7800.000

*

DATUM = 10000000

DTM DESIGN SYSTEM ## PROFILE PLOT

Reck

Llﬂﬂ

LC

LC

Lc

LR

Aronon as

LC

Pr. No. S0t
Sth.= Y S§0O.
ELev.=/203

CL

RCL
RL
RL
RL

cL

cL

LC

LR

Cenren Ling
PrRomirs

LR
LC
LCR
LC

LCR

LR

LR

fr. No. 502
Syr.*6750Q.
Evevr1190.
Cuave Lawern =750,

\/IW\TI:,”L
Acrienmenr MNo. 5

Pr. Ne. 503
Svar7750
L Ewev*i227. §

1200 -
120;
1211
1216
1222
1228
1233
1238
1236
1230
1225
1221
1217
1212
1210
1210
1210
1296
1206
1203
1200
1195
1189
1178
1168
1156
1146
1145
1147
1168
1190
1206
1221
1227

1228




ROADWAY DESIGN

DTM

INPUT FORM 1

ENGINEER.POQR ¢ THS

DATE 322 LJ&2

PROJVECT DI M Tesr Pred.

VERTICAL GEOMETRY INPUT IT=6

POINT STATION ELEVATION CURVE
NO. VPI VPi LENGTH
T T
5c/ . 6/‘/,5‘0 i0 LAQ3 ;Q < lro
5o 2 EZ5 o io 7S {Q 50 {
503 Y5> io 1227 }5‘ 929 X7 {‘?2
1 | |
| | {
| | |
| I ]
] | |
1 | 1
1 | I
| ¥ 1
| 1 i
4 k] 1
| 1 |
) R I
L | |
1 T T
i | |
i 1 |
1 | 1
| I ¥
1 [ {
| T i
1 i 1
l 1 |
l | |
| T T
1 | |
T — |
{ { |
LI 1 1
i { |
| — 1 |
i i L
T 1 |
1 ] 1
T LIRS 1
1 ] |
i 1 I
1 [ |
| ]
1 1 i
1 L 1
1 | 1
1 1 |
1 1 1
I 1 |
1 I 1
I 1 |
1 L ]
T 1 T
1 1 |
1 1 {
i L 1
1 i ] T
1 i 1
NOTE: Indicate terminus with 999999.99 in

CURVE LENGTH column.

Q0




NOTE To fill in input form start at € and work both ways.
Sign convention is as shown.

DYTIE ond OZTIE are shown minus.

ENGINEER LR ¢ T HS

=

Ay e

DTM PROJECT-DIH Test roi.
ROADWAY DESIGN ‘
\ INPUT  FORM 2
CLLO\ cLHI CRHI
¢ [7/
1 l ccL glﬁ?ggmn GEOMETRY LINE . |
Ne CUT PROFILE GRADE i CRLO
X (5)” OYTIE | cut &/
V1020, B8 37 6,0.0.6 18 &/
FLo (@) (7)Y (8) ' — T O @ @
rsorZdm e
FLH| FL FILL | e FRLO
b, i +2 &<,
-Y +Y FCR FRHI
TYPICAL -z SECTION |

LEFT SLOPES ADDITIONAL PARAMETERS 1IT+#9 RIGHT SLOPES
CLLO CLHI ccL DYTIE DZTIE CCR CRH I CRLO
| i o T T 1§ ! !
Y 10 2 lo e |C OJIO -/ 19} /9 {Q - 2 lol- 4 le
FLLO FLHI FCL FMUL CMUL FCR FRHI FRLO
. 1 T 1 1 | T I
Y o 2 el 7¢ o / |2% /10|l 70 joil— 2 je = ¥ 1o
TEMPLATE SEGMENTS IT=7
DY [} DY 0Z DY Y3 DY [}
(0] (2 ) 4
T T T
- 2 | 6o| / jol— v | &l /io—olor c;c—/lgf o190
. ®) l : () : I ' . (8) .
"210[ / 10— 101-/10"0101 0|0—/|01 010
) (@) (D) (3
T 1
— c il ojol— eipl- oi2l—=/2a10l -0/ 1—s2
1 @ 1 T T 1 65) T i 1
- él’l 01'2.—"‘/101 /1ot ‘/10[ /190 élOl cl2
@ (©) (19 @9
/2 ‘,Q! cisbl/a 1al-01s a}oé—o[g D ;0] O30
@3
1 LE T T T 1 ]  {
/ 1o clc) 0| 0,0 ZIOéfxlo 210! /10
s 0] ciel ool ejel ¥ o] siel 2 1| /e
TEMPLATE CHANGES IT 8
SEG. NO.| START STA. | END STA. NEW DY | NEW DZ
1Y lz3sololvssclel-g ||l 7 |o
15 7asololzssele] & 0] ¢ o
! [
| f |
| % 1 |
| X . |
l ! I |
! ! |
l
! i
VOLUME STARTY IT=|2 :
BLSTA CLSTA cuTv FiLLV CUMC CUMF HAUL
1 T B
1055 & ’-/35‘0!0 (= {0 o 1& 375 {c -‘/20}0 ~/c5 :a

-~



*
*
*

bt et IV ot bt \J) bt ot ) Bt ot \) bt ) bt bt ST bt bt AN bt b (1 bt bt Y b b \JY et bt ) b bt A b = ) b e A = T S Y e e O

COLLATED TEMPLATE AND TERRAIN WHICH FOLLOWS MAY

DTM DESIGN SYSTEM #* ROADWAY DESIGN / PREPARATION QUTPUT
BE USED AS INPUT TC TEMPLATE

PROGRAM IN PLACE OF HAND COLLATED DECK

1

Pt pd bt pd b b d et et (ot it Bt Pt Pt ht ot (ot et b Bt Pt Bt ed B et ot pt bt bt bt b b b B b e b e o b b b B e e e e

106004000
106004000
10600000
10800000
108004000
10800000
10800000
11000000
11000000
110004000
112004000
11200.00C
112004000
114004000
11400.000
114004000
11600000
11600.00C
11600000
11800000
11800.000
11800.00C
12000000
12000.000
12000.000
12200.00C
12200.000
122004000
12400000
124004000
124004000
12600.00C
12600.000
12600.00C
128004000
12800000
12800.000
13000.000
13000.000
13000.000
132000000
13200000
13400000
13400000
13400000
13600.000
13600.000
13600000
138004000
13800.000
13800.000
14000.000
14000.000
14000.000

43786572 215003586 «00000C00 00000000 00000000
-1060 129C -670 1275 -440 1250 =210 1225 200 1200
335 1195 465 1200 700 1225 1000 1240 0 O
451200154 206432817 00000000 «0C00000C 00000000
-1025 1265 -880 1275 -760 1280 =645 1275 =310 12590
-90 .1225 310 1200 400 1198 470 1200 730 1225
1080 1260 0 0 © 0 0O O ¢ O

472606844 12834123 00000000 00000000 00000000
-1040 1260 =720 1270 -250 1250 =20 1225 310 1210
640 1225 1050 1245 0 0 0 O O O

493748830 606742000 00000000 00000000 50000000
-1020 1250 =610 1260 =210 1250 140 1225 370 1220
550 1225 1030 1250 0 O O O O O

51430143 156546800 «0C0000000 «00000000 00000000
-1050 1235 =850 1250 =750 1252 =270 1248 410 1230
960 125G 1000 1255 0 O O O ¢ O .
534445801 =847202000 «0CU00000G «0LOO0CO0 00000000
-1050 1225 =760 1237 =240 1225 —-160 1220 -80 1225
375 124U 850 1250 980 1260 0 0 O

554407066 =12¢817100 ° 00000000 00000000 00000000
~-1060 1217 -67% 1223 -200 1217 240 1225 550 1250
960 1267 0 0 © 0 0 0 O

57454184 341269000 00000000 00000000 00000000
-1060 1200 -787 1210 =380 1200 -290 1197 -200 1200
270 1225 460 1250 960 1270 0 0 O

594848090 29606600 00000000 +0C00N00000 00000000
-1050 1185 -340 1180 -100 1200 220 1225 560 1250
960 1260 0 0 0 0 0 0 O

61571963 97808600 00000000 00000000 00000000
-1050 1170 =900 1175 -720 1180 =530 1175 =450 1170
-380 1175 -10 1200 320 1225 640 1230 980 1235
636969057 170623324 400000000 «00000000 00000000
-1040 1175 -830 1150 -620 1159 -260 1175 130 1200
570 1220 930 1225 990 1230 0 0 ©

658246149 242470670 00000000 «0C000000 00000000
-900 1175 -590 1150 =550 1140 =520 1150 -100 1175
430 1200 1000 1220 0 O O O O O

67918404 303497170 00000000 00000000 00000000
-990 1175 -590 1150 -450 1145 -270 1150 470 1175
830 1200 1030 1205 0 O O O O O

69966617 34785900 00000000 400000000 +«00000000
-800 1150 -410 1149 130 1140 660 1150 1050 1170
720001047 375445900 +00000000 00000000 00000000
=730 1175 =490 1190 =250 1175 290 1150 670 1137
1060 1140 0 0 O O O O O O

74138002 391449020 00000000 00000000 00000000
-920 1200 <660 1225 ~490 1230 -320 1225 300 1200,
660 ‘1175 880 1150 1060- 1140 0 O O

76273297 396489180 00000000 00000000 «00000000
-830 1225 =410 1232 90 1229 500 1225 670 1200
830 1175 930 1150 980 1148 1020 1150 0 O
784048175 395473786 00000000 +00000000 +00000000
-780 1250 =530 1255 =230 1250 540 1225 650 1200
750 1175 830 1155 900 1175 1020 1190 0 O

998653

«931678

«931678

0962848

985407

*997520

999565

«991606

973396

0944344

939989

«943317

«967358

984581

«995003

e998741

¢999999

«999973



V)

* DTM DESIGN SYSTEM ** ROADWAY DESIGN / TEMPLATE
* OUTPUT FROM THIS PROGRAM (WITH THE EXCEPTION OF THE
* GEOMETRY OUTPUTs CARD TYPE 10) IS USED AS PASS ON DATA
* TO RCADWAY DESIGN/VOLUMESe
*
* VER"'1CAL GEOMETRY
*10 ST/ VPC ELEV VPC  STA VPI ELEV VPI  STA VPT ELEV VPT CURV LENG
#10 GRAJE AHEAD
10 =+00565217
10 637540000 119241195 675040000 119040000 712540000 120440625 750.00000
10 +C3750000 °
1
2.0000000
4400060000
2+0000000
440000000
10000000
10.000000
10000000
10.000000
-440000000
-2.0000000
-4.0000000
-2.0000000
« 00000000
=140000000°
1.2500000
1.0000000
2 1 106004000 437846972 215.03586 1203.0000 99865300 9 -1
3
-106040000 12900000 =670+00000 127540000 -44000000 1250.0000
~210400000 122540000 20000000 1200.0000 335.00000 1195.0000
465400000 120040000 700600000 12250000 10000000 1240.0000
~2.0000000 140000000 =40000000 1.0000000
+00000000 +00000000 -10000000 00000000
-2.0000000 140000000 =2¢0000000 =1.0000000
«00000000 +0U000000 ~1+0000000 +00000000
00000000 +00000000 =6¢0000000 =o20000000
~12+.000000 -.10000000 -12.000000 10000000
-6+0000000 «20000000 =400000000 10000000
440000000 10000000 6¢0000000 «20000000
12.000000 +10000000 12.000000 =-«10000000
6+0000000 =+20000000 +00000000 ,00000000
1.0000000 +00000000 00000000 +00000000
20000000 -1.0000000 240000000 1,0000000
1.0000000 00000000 +0Q0000U0 00000000
4.0000000 10000000 20000000 1.0000000.
2 1 108004000 4512.0154 206632817 1202.6494 +93167800 11 2
3
-1025+0000 1265.0000 -880+00000 1275.0000 -760.00000 1280.0000
-645.00000 1275.0000 -310.00000 1250.0000 -90.000000 1225.0000
310.00000 12000000 40000000 1198.0000 470.00000 12000000
730400000 12250000 108040000 124040000 +00000000 +00000000
2 1 11000.000 472646844 128434123 12014361 .93167800 7 2
3
-104040000 12600000 =720.00000 127040000 =25000000 1250.0000
=204000000 122500000 31000000 12100000 640400000 1225.0000
105040000 1245.0000 +00000000 00000000 00000000 «00000000
2 1 112004000 4937.8830 604742000 120062424 96284800 7 2




3

2

2

2

2

2

2

2

2

2

1

-102040000 125040000 =610400000 126040000 =210400000 125040000
140400000 122560000 370400000 12200000 550000000 1225.0000
103040000 125040000 +09000000 +00000000 «00000000 +00C00000
2 1 114004000 514340143 154546800 11990829 98540700 7
3 -

~105000000 12350000 -850+00000 125040000 =750+00000 12520000

~270.00000 124840000 41000000 123000000 960400000 12500000
10000000 125540000 +00000000 «00000000 00000000 «00000000
2 1 116004000 534445801 -847202000 11979436 99752000 8
3 . |

=1050¢0000 1225,0000 -760+00Q00 123740000 -240¢00000 122540000

~160+00000 122040000 =80+000000 1225¢0000 37500000 124040000
850000000 125060000 98000000  1250.0000 +00000000 00000000
2 1 118004000 554447066 =12817100 119648125 +99956500 6
3 _

~10600000 12170000 =675:00000 122340000 =20000000 12170000
240400000 122540000 550s00000 . 125040000 960400000 12670000
2 1 120004000 5745.4184 341269000 119546780 +99160600 8
3

~10600000 120040000 =780+00000 - 12100000 =380+00000 12000000

-290400000 119740000 =200+00000 ‘120040000 270400000 122540000
460400000 125040000 ‘962400000 127000000 +00000000 00000000
2 1 122004000 594848090 394606600 119445284 +97339600 6
3

~10500000 118540000 =340+00000 11800000 ~10000000 1200+0000
220400000 122540000 560400000 125040000 960400000 1260+0000
2 1 124004000 615741963 97.808600 1193+3506 94434400 10
3

-105040000 1170.0000 =900+00000 117540000 -720+00000 1180+0000

=530000000 117540000 =450+00000 117040000 -380¢00000 11750000

~104000000 12U0+0000 320400000 122500000 640400000 12300000
980400000 1235.,0000 +00000000 00000000 00000000 «00000000
2 1 126004000 636909057 170423324 1192+1483 +93998900 8
3

~104040000 117540000 -830+00000 11500000 =620+00000 11590000

~260400000 117540000 130.00000 12000000 570400000 122040000
930400000 1225,0000 990.00000 123000000 «00000000 «00000000
2 1 12800.000 658246149 242.70670 11921861 +94331700 7
3

-900+00000 11750000 =590400000 115040000 -550400000 114040000

~520400000 115040000 -100.00000 1175.0000 43000000 1200+0000
10000000 1220.0000 +00000000 «00000000 «00000000 00000000
2 1 13000000 679148404 303497170 11947621 496735800 7
3 I |

-990.00000 1175.0000 =590.00000 115040000 -450+00000 11450000

-270400000 11500000 470.00000 13750000 830.00000 1200+0000
103040000 1205.0000 +00000000 00000000 +00000000 «00000000
2 1 132004000 699646617 347485900 1199.7236 +98458100 5
3

-800+00000 11500000 -410400000 1149+0000 13000000 1140.0000
660400000 1150.0000 105040000 117040000 +00000000 +00000000
2 1 134004000 720001047 375¢45900 120648790 +99500300 6 2
2 _

=730.00000 117570000 -490.00000 119040000 =250400000 11750000
290400000 115000000 67000000 1137.0000 10600000 1140+0000
2 1 13600.000 741348002 39149020 121448926 +99874100 8
3 .

-920+00000 120040000 -660¢00000. 1225.0000 —-490.00000 1230+0000

“t



C

* DTM  DESIGN SYSTEM ** ROADWAY DESIGN / VOLUMES

*11 ID BL STA CL STA PROF GRADE L SLOPE STK CL OFFSET SLOPE STK R
11 1 10600.000 437846972 120340000 & 16862563 215.03566 28le14844 4
11 1 108004000 4512+0154 120246494 3 119430695 206432817 256452823 3
11 1 11000000 472646844 120144361 3 354994689 128434123 204412452 3
11 1 112004000 4937.8830 120042424 3 ~67+110373 60742000 157408975 3
11 1 114004000 514340143 1199.0829 32 -12034780 15546800 137658390 3
11 1 116004000 534445801 119749436 3 =—104006134 ~8¢7202000 10le64314 3
11 1 118004000 554447066 119648125 3 -100083623 ~12.817100 81.848008 3
11 1 120004000 574544184 1195.6780 3 =644500247 341269000 87.008934 3
11 1 122004000 594848090 119445284 3 =45¢558696 39606600 133453921 3
11 1 124004000 615741963 119343506 3 15.020215 97.808600 190.68276 3
11 1 126004000 636949057 119241483 3 984583560 170623324 244485625 3
11 1 128004000 658246149 119241861 &4 181463994 242.70670 295460241 3
11 1 13000000 679148404 1194¢7621 4 202401197 303697170 392.61784 &4
11 1 132004000 699646617 1199.7236 4 187.08699 347.85900 496076224 4
11 1 134004000 720041047 120648790 4 225.88954 375645900 54878986 ¢
11 1 136004000 741348002 121448926 & 316497676 391449020 490407464 4
11 1 138004000 762743297 122248999 3 334401396 396+89180 455404663 3

*¥12 BL STA CL STA CuT VoL FILL vOL ACUM CuTt ACUM FILL MASS HAuL
12 106004000 437846972 400000000 «00C00000 315400000 -420+00000 =105.0C000
12 108004000 451240154 113062960 =501e29281 144542960 -1546+6160 =10132000
12 11000000 472646844 100404310 ~e95298735 114854606 ~154748B072 9937.7990
12 112004000 4937.8830 26278¢240 +00000000 37763846 ~1547.8072 362164039
12 11400000 5143.0143 44553,503 00000000 82317349 =15478072 80769542
12 116004000 5344.5801 42561888 +00000000 124879.23 =1547.8072 123331443
12 118004000 554447066 278444094 «00000000 152723432 =154748072 151175652
12 120004000 574544184 185944221 +00000000 171317.54 =15478072 16976974
12° 122004000 594848090 149564418 +00000000 186275.95 -1547.8072 184728415
12 124004000 615741963 156224285 00000000 201898+23 =15478072 200350443
122 12600000 6369.9057 117284548 00000000 213626477 ~154748072 212076497
12 128004000 6582+6149 4342.2381 =507.72448 21796900 ~2182.4628 215786454
12 130004000 679148404 62.54655]1 ~136684438 218031+54 =19268+010 198763453
12 132004000 699646617 00000000 =53754e976 218031¢54 ~86461¢733 131569481
12 13400.000 720041047 +00000000 =86185¢450 218031454 =194193.54 238384000
12 13600000 741348002 +00000000 ~58893¢204 218031e54 ~267810404 ~497784500
12 138004000 7627¢3297 132746829 =109894519 219359.22 ~281546493 -62187.710

N Ve
“9



* DTM DESIGN SYSTEM #*# SLOPE STAKES PLOT

10704060 DATUM = 15000000 C « C 4478
10804000 [ C 4578
10904000 [ C 4619
1100,002 C . C 4726
1110.000 C . C : 4832
11204000 - < . c 4937
11304000 C . c 5040
1140,000 ' c . c 5142
1150.000 < . 4 5243
11604000 c . c 5344
1170,000 . ) C . d 5444
1180.000 c . 4 5544
11904000 C . C 5645
12004000 C . C 5745
12104000 ¢ . ¢ 5847
12204000 C . C 5948
123C.+000 c . C 6052
12404000 C .« C 6157
12504000 C .« C 6263
12604000 C . C 6369
12704000 ¢ . F ] 6476
12804000 Ce F ' 6582
1290.000 F « F ' 6687
13004000 [ Fe R 6791
13104000 F . F 6894
132040060 F . F ' 6996
13304000 F . F 7097
13404000 F . F 7198
1350.,000 F . F 7300
13604000 F « F v 7400
1370.000 ' C + C 7513
neo.ooo‘ C « C 7613



-

—

—

—

—

-

-

—

44004000
45004000
46004000
47004000
4800,000
4900000
50004000
51004000
52004000
53004060
54504000
55004000
56004000
57004000
58004000
59004000
60004000
6100.000
6200.000
63004000
64004000
65004000
66004000
67004000
6800.000
6900.,000
70004000
71004000
7200000
7300,000
7400.000
75004000

76004000

* DTM DESIGN SYSTEM ## MASS HAUL PLOT

DC

19

31

49

71

92

113

131

144

156

165

181

188

196

202

208

214

214

206

196

163

129

16

23

10

45

54

60




DTM

-

TERRAIN DATA INPUT FORROMA MeeEL PROJECT__JT8t TESTAROBLEM
PAGE ] _of I
T IBL DATE__3/[2%| 62
CARD TYPE P——-24 BASELINE NUMBER [ 6 RECORDED BY__ 345
od o ot
BLSTA +| DisT ELEV |¥| DIST ELEV |%| DIST ELEV |#| DIST ELEV il DIST | ELEV
8 t6[18]19 22[24 27| 2§30 33|35 38}40{4/ 4446 49}5152 55{57 60j62(63 66|68 71
Cteegol-licee liaso |- Scelt218E 2Sc] ti%s | ol 1t 351 ssofuiss
lbbcc‘:cxt SCo R B -1 S Lo ]l t¢cge] 4185 ol = @] o) @
\Q.ZL-(.-:G —lic co 112 2¢ |- Sce 12346 1+ ol V(%o K]l aso Ly 151+ secel 1L Lo
¢ Lee ol 1Cee 12.cQ C 0 C ¢ ¢ ¢ O
\lc_-c-c;c. —liccc 14222 |- Scol 1237 §-] 9% 1312 ¢ VIS 230 (A"
\\Oéc%c + s¢ ¢ 1L¥2 bl l1Goe] t201 0 G o ¢ C 0
({ 200 j<cld1coc (2251 Scc 1225 |- 25¢) 2345 o (2csh] 230 Has
Udceqpopel Soo WISk 1000 1215 19 < Ne 0 o o
[J4ccy Ol tlcee 12cef |- gc ¢ 12 23]~ 2%¢] in3¢ ol 12134 So¢ 113
\l‘iac;L-FJCOe- 1595 ¢ 0 0 0 C 0 0 o
Lol )=l 1000 | 130231 Soc| Q1§ ]-] 3Sec] 12¢3 el 1po3H A 1213
Hbeepolt] socl 1923 14 9cc | 1235 0 c o ¢ O O
tigeoroldicee b gzl gec]l ugbld ssel Ligs 18! L% 2. S0 1afq
L'Zoo;o 1 rYo¥o, 2t |+ el 1233 O o) C o) o O
mocog ol 1¢cce] 1171 Sto Ul asel 1V 0 VIR 2S¢ 1197
[2¢ccy &1+ S84 (A22]+ qcel 1242 O @) 18 ¢ o o
199ceL el tecol 1155 St a2 e o vgelHd a2<so] 1195
Il’)ac:f; + 15 ¥ame Yol B! qcce L3¢ C Ja (& e & C
Nace,e |- 1ece 1129 1 Se¢ u39l- 2SL N 49 Cl 1e9 |3l s xe 1194
nacacltl Stel a9 bl anel 15e4 6 o ¢ C o J
l’.)b.c.-c:o - 1ecel 11301 St ackd sstl 1138 ol 1iSblH Aasgeo 1147
teepe [t sl uxeHl qee] 1140 6| 6 0 0 o o
4
-+
1

-

NOTE: All terrain cards must be complete. Finish last card of each section with zero distances and elevations.
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DTM DESIGN SYSTEM #** MATERIALS
*IDA STATION

10600.000
108004000
10800.000
11000.000
11000000
11200.000
11200.000
11400.000
114004000
11600000
11600000
11800000
11800.000
120004000
12000000
12200.000
12200.,000
124004000
124004000

CUT voL

CUT AREA

871244765
620356448
80371.489
563046407
716504953
464908437
538744307
373042448
468474172
309491.07
367154416
363623.94
614634050
412080455
497984705
372205455
50696.802
406408400
590334363

FILL vOL
FILL AREA
+00000000
~105.14814
-284390000
-105.14814
«00000000
-997.19388
~269424235
-7289¢4977
-169849221
-84794214
-590452173
-21871175
+00000000
«00000000
«C0000000
«000000920
«00000000
« 000093200
«00000000

CLASSIFICATION 7/ VOLUMES

ACUM CUT

«00000000
« 00000000
«00000000
« 00000000
« 00000000
« 00000000

«00000000

- «00000000

«00000000

ACUM FILL

~105414814
-210.429628
-1207+4901
~8496.9878
~169764409
~191634526
~191634526
~191634526

=191634526

‘MASS HAUL

-105.14814
-210429628
=1207¢4901
-8496.9878
=169764409
-19163.526
-191634526
-191634526

=191634526



APPENDIX 2
PROGRAMMING SYSTEMS



PROGRAMMING SYSTEMS

Programs in the DTM Design System have been written in the FORTRAN
language for the IB8M 1620. FORTRAN was selected as the source language
for several reasons.

1. Compatibility
FORTRAN is compatible with more machines and more

manufacturers than any other presently available language.

2. \Useability
As a language it is easily understood by engineers

and can be quickly translated into other languages.

3. Flexibility
Program changes can be quickly accommodated and
recompiled. This is important to both originating

and using organizations.

L. Efficiency

The language is comparatively efficient in both
programming and in production processing. Higher efficiencies
can undoubtedly be achieved by reprogramming in a symbolic
language after the final form of the program is completely
established. The final form will necessarily vary from
organization to organization. Higher production speeds

can also be attained by the use of floating point hardware.

The Terrain Preparation/Edit pro;ram was compiled with the 1620 FORTRAN
With Format Processor and Standard Subroutines in order to take full
advantage of the ability to output messages. This programming system is
described in IBM 1620 FORTRAN (card FORTRAN With Format), File Number
2.0.002A, October, 1961.

A1l other programs in the System were compiled using the standard
IBM 1620 FORTRAN with a set of modified subroutines. This programming
system is described in IBM 1620 FORTRAN, File Number 2.0.002, 7 April 1961.




This processor was used primarily to alleviate the shortage of memory capacity.

In order to fit the system programs onto a 20K machine, it was necessary

to condense them to the utmost and to use the very smallest processor

available. This space requirement and the requirement for some form of

format control led to the development of the Flexible Format Subroutines and

the Plot Subroutines. These subroutines are described fully in the Civil

Engineering Systems Laboratory publications numbers 153 and 154. The major characteristics
of these programs are as follows:

Flexible Format Subroutines

1. Reads and punches 80 card columns.

2. Numbers are placed in the output card in sequential form as
expressed by the list of the punch statements.

3. E-forms of numbers are suppressed.
F-forms of numbers always require 11 digits.

I-forms of numbers require 2 digits in addition to the @
number of digits in the number.

6. Hollerith information can be read from a data card and
’ subsequently punched onto the output by the placement of an
"1 in card column one of the data card.

7. Typewriter printing has been supressed.

Plot Subroutines

1. Reads and punches 80 card columns.

2. Modified PCHFL and PCHFX subroutines control the format
of the output. Their operation depends on the mode and
sign of transmitted quantities.

3. The programs are written so that plot characters are placed
in the proper card columns by the PCHFL and PCHFX subroutines.

L. Cards produced by the programs are listed on a specially
wired 407 Accounting Machine wiring panel to produce
measurable plots.




APPENDIX 3
407 PLOT PANEL
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Connect Wires
F rome———— To

A1, Al
Al, T2I
B1-B20, U21-ULO
A2-A20, T22-ThLO
A21-ALO, U1-U20

B41,
F55,

B5L
ML

G79-G80,

H53,
153,
J53,
K53,
K7k,
K76,
L76,
L53,
L5s,
N53,
N55,

L54
S7

AC7
vig
L7k
072
M53
RLO
N54L
053
055

H79-H80

51-S6, ACI-AC6
$8-S40, AC8-AC4O
T1-T20, AE1-AE20

\ BPL1-BG53, BHL4I-BH53
BG62-BG8O, BH62-BH8O

DTM DESIGN SYSTEM PLOT PANEL
Wiring Diagram for Type 407 Panel

Bl4l, Bykl

BILL-B160, BJ44-BJI60
BI173-8B178, BJ73-BJ78
BKL41, BLLI '
BK76-BK80, BL76-BL80

C






COMPUTER

TECHNOLOGY
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DTM DESIGN

ID BL STA

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10600000
10600000

106004000

106004000
106004000
106004C00
108004000
108004000
108004000
108004000
108004000
108004000
108004000
110004000
110004000
110004000
110004000
110004000
110004000
11200000
112004000
112004000
112004000
112004000
112004000
114004000

114004000
11400.C00

114004000
114004000
114004000
11600000
11600000
11600000
11600.000
11600000
11600000
11800.000
11800.000
"11800.000
11800.000
11800000
11800.000
12000000
12000.000
12000.000
12000.000
12000000
12000.000
122004000
12200.000
12200.000
122004000
12200000
12200.000
124004000
12400000

SYSTEM ** MATERIALS CLASSIFICATION / PREPARATION:

OFF ELEV OFF ELEV OFF ELEV OFF ELEV OFF ELEy
=1060 1290 -670 1275 -440 1250 =210 1225 168 1201
172 1203 173 1203 173 1203 174 1203 174 1203
180 1203 193 1203 205 1203 211 1203 .215 1202
219 1203 225 1203 237 1203 249 1203 255 1203
255 1203 256 1203 256 1203 257 1203 281 1196

335 1195 465 1200 700 1225 1000 1240 0 0
-1025 1265 -880 1275 -760 1280 =645 1275 -310 1250
-90 1225 119 1211 154 1203 159 1202 161 1201

163 1202 163 1202 169 1202 182 1202 195 1202

202 1202 206 1201 210 1202 217 1202 229 1202

242 1202 249 1202 249 1202 251 1201 253 1202

257 1203 256 1203 310 1200 400 1198 470 1200

730 1225 1080 1240 0 O O O O O
-1040 1260 -720 1270 -250 1250 =20 1225 35 1222

78 1202 81 1201 83 1200 85 1201 85 1201

91 1201 104 1201 117 1201 124 1201 128 1200

132 1201 139 1201 151 1201 164 1201 171 1201

171 1201 173 1200 175 1201 177 1202 204 1214

310 1210 640 1225 1050 1245 0 O O O
-1020 1250 =610 1260 -210 1250 -67 1239 12 1201

15 1200 17 1199 19 1200 19 1200 25 1200

37 1200 50 1200 56 1200 60 1199 64 1200

71 1200 83 1200 96 1200 102 1200 102 1200

104 1199 106 1200 108 1201 157 1224 370 1220

550 1225 1030 1250 0 O O O O O
-1050 1235 -850 1250 -750 1252 =270 1248 =120 1244
-31 1200 -29 1199 =27 1198 =25 1199 =25 1199
-18 1199 -6 1199 5 1199 11 1199 15 1198

19 1199 25 1199 37 1199 50 1199 56 1199

56 1199 58 1198 60 1199 62 1200 137 1237

410 1230 960 1250 1000 1255 0 O O O »
-1050 1225 -760 1237 -240 1225 -160 1220 -104 1223
-54 1198 =52 1197 =50 1196 ~48 1197 -48 1197
-42 1198 =30 1198 -18 1198 -12 1197 -8 1196
-4 1197 1 1198 13 1198 25 1198 31 1197

31 1197 33 1196 35 1197 37 1198 101 1230

375 1240 850 1250 980 1260 0 O O O
-1060 1217 -675 1223 =200 1217 -100 1218 -58 1197
=56 1196 =54 1195 =52 1196 =52 1196 -46 1197
=34 1197 =22 1197 -16 1196 -12 1195 -8 1196
-2 1197 9 11S7 21 1197 27 1196 27 1196

29 1195 31 1196 33 1197 81 1222 240 1225

550 1250 960 1267 0 O O O O O
-1060 1200 -780 1210 -380 1200 -290 1197 -200 1200
=64 1207 -43 1196 -41 1195 -39 1194 =37 1195
=37 1195 -31 1195 -19 1195 -6 1195 -0 1195

3 1194 7 1195 13 1195 25 1195 37 1195

43 1195 43 1195 45 1194 47 1195 49 1196

87 1215 270 1225 460 1250 960 1270 0 O
-1050 1185 -340 1180 -100 1200 -45 1204 -9 1195
=5 11964 =3 1193 -1 1194 -1 1194 4 1194

17 1194 29 1194 35 1194 39 1193 43 1194

49 1194 62 1194 74 1194 80 1194 80 1194

82 1193 84 1194 86 1195 133 1218 220 1225

560 1250 960 1260 0 0O 0 O O O.

-1050 1170 -900 1175 -720 1180 -530 1175 -450 1170
=380 1175 -10 1200 15 12C1 46 1194 51 1193

44

/




Pt b et fd ot e fod b pod b b et et b pd et
Pt et b et pd Pk b b et ot et b et b e e

12400.000 53 1192 55 1193 55 1193 61 1193 74 1193
12400.000 87 1193 93 1193 97 1192 102 1193 108 1193
12400000 121 1193 133 1193 140 1193 140 1193 142 119
© 12400000 144 1193 146 1194 190 1215 320 1225 640 123
12400000 980 1235 0 0 O O O O 0 O :

12600000 -1040 1175 -830 1150 -620 1159 -260 1175 98 1197
12600000 119 1193 123 1192 125 1191 127 1192 127 1192
12600000 134 1192 146 1192 159 1192 165 1192 170 1191
12600.000 174 1192 180 1192 193 1192 206 1192 212 1192
12600000 212 1192 214 1191 217 1192 219 1193 244 1205
12600.000 570 1220 930 1225 990 1230 0 O 0 O

12800.000 -1050 1185 =900 1175 =590 1150 =550 1140 -520 1150
12800.,000 -100 1175 181 1188 198 1192 199 1192 199 1192
128004000 200 1192 200 1192 206 1192 219 1192 232 1192
12800000 238 1192 242 1191 246 1192 253 1192 266 1192
12600000 278 1192 285 1192 285 1192 287 1191 289 1192
12800000 293 1193 295 1193 430 1200 1000 1220 O O

SEUM HISTOR
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