NMDOT
CADD Standards

March 2021






Section 1

Trademarks

All vendor names, brand names and product names used in this document are service marks
or trademarks of their respective owners. MJM Consulting, LLC is not associated with any
product or vendor mentioned in this document.

Software Versions
AutoCAD Civil 3D 2021

Author
This document prepared for the New Mexico Department of Transportation by:

MJIM Consulting, LLC

Version
Document version 04012021.01

This document is formatted for double-sided printing.

March 2021 Page |3



Legal Statements

The page intentionally left blank.

Page | 4 March 2021



Section 1

Table of Contents

TEOAEIMNIAIKS <.ttt ettt et ettt s bt et e bt e bt et et e e bt e st e bt e bt et et e s bt e ae et e s bt eat et e s bt e st et e nbeeatentesbesaeens 3
SOTTWANE VEISIONS. ... ittt ettt ettt e a et bt bt e e st e e h e e st e be e bt eat et e ebeeateabeebeentesesseentesesbeententesseeatans 3
AAUTIION c1 ettt et b e st s bt e s b e sae e s et s ae e e et e et e b e e bt e bt e e b e e be e ebe e s ae e e an e e bt et e e bt e bt e beenreeareenreene 3
VEISION ettt ettt ettt ettt b ettt s bt ettt e bt et e bt bt et h e e bt et b e e bt et bt e bt et e bt e h e et e s bt e ue et e beeaeetenheeaeens 3
TADIE OF CONTENTS ..ttt s h e bt et e bt e a et e sb e e st et e sbe e st eneesbeeatenbesbeeateneesbesatans 5
T2 OVEIVIEW ittt ettt ettt s h et b e e at et e s bt e bt e bt e bt e et et e s bt e st e bt e bt et e et s bt et e bt sbe et et e saeeneennes 11
WO S INEW ettt ettt b e s bt e s bt e s bt e s at e s ht e e ateeabeeabeea bt e bt e bt esbeeshtesbtesabesatesatesabesabeenbesnbeans 12
PUIMDOSE ittt et e e ettt e e ettt e e e e etae e e s eaae e e s eaaeeassbaaeeasteeeeessbaeeeasssaeeeassbaeeeantbaeeeantraeeanrraeeannrees 12
CADD PlOTOMMNS 1.ttt ettt st a et e bt e et e e e be e st et e seeaeen s e b e eseentesbeeaeensessesntentensesseensensesaeensansens 12
GlOSSANY OF TEIMS ..ottt ettt e et eeeteeeetteeeaaeeeteseesseeeaseseateseesseseasesessseasseeeasssesssenssessseeeseean 13
ool 1o ] o a1 U U U SURPRRIUPRRRRPRE 15
Ty DB TS e ettt e et e ettt e et e et e e ta e e eteeeete e eetteeeabeeeataseatbeeebeeeataeeatbeeeteeetaeeaareeenraeeneean 15

2. DIFECTONY SITUCTUIE ...ttt et e e et e et e e et e e e be e e taeeeabaesabeeebeeesaeesaseeenseeensseennteeenses 17
ProjeCt DIFECTONY STTUCTUIE ..ottt ettt ettt et b e sbe e bt e s bt e s bt e sbeesbtesaeesabesaeeeaee 18
Detailed Summary of ProjeCt DIreCtOry STTUCTUIE .......ioiiieeeeeee et e 19
PON EXPIQINEA. ...ttt ettt e e et e e eeaae e e eeearaeeeetaeeeeetseeeeetseeeentseeeenssseeeensseeeeenes 21
PrMANY SUID DIFECTONES ..ottt ettt ettt et e et e et e e e teeeeteeeeabeeeabeeenbaeeessaeenbesesseeesseeenbesesseeenteeenres 21
(@[ ] [ IR OO OO OSSP TP PRSP PSPPI 22
CONSITUCTION <.ttt ettt ettt et ettt et s bt ettt s bt et e bt s bt et et e sat et e bt ebe et e tesueemaennes 22
EXIS I cattteetie ettt et et ettt et e et e et e e et e e e ta e e tbe e e beeetae e tbaeatbeettsaabae e baeeattaeabeeetaeeaaraeabeeetreeanreeanres 23

PO e CT _RESOUITES. ... iiietieeetee ettt ettt et e st e et e et e e ve e s bae e sbeessbeeassbe e ssaaasseeessaeessaeasseeassseessaesssaaenssesasseesnses 24

P D .ttt ettt ettt et et atea ettt et ententene e Rt s ek ensen s e st eR e s et et et entes e et et e tensententeseese s enseneens 24
(e[ aaT o Ve VTSROSO 24
PlOINS <ttt ettt ettt ettt et e et e e bt e bt e nh e e e bt e e bt e eht e e at e ea bt ea bt ea b e et e e bt e bt e bt e bt enbeenbeenbean 24

o] 001 =T ISP USSP 25

K o (o)1=l B o T TN = £ OSSPSR 27
Planimetric VS. INFOMMIOTIONGIL.c...oiiie ettt st ettt et et s bttt s bt e e e 28
BASIC NUMDEINNG SCREMIE ...ttt et et e et e e stt e e s te e ebae e ateesateseasaeesssessasaseseeenssaenns 28
4 File NAMING CONVENTIONS ....veiitieeeiee ettt ettt eete e e ee e ettt eeeteeeetaeeeeteeeetaeeesseesateeeeteseesseessesenteeessseeesseeateeeasseeans 31
BASE FIlES VS. SNEET FlES ..ttt st sttt et sttt sbe e e 32
STANAAIA BASE FIlES ...ttt ettt sttt st b e st sae st aesa e eaeeae e 32
STANAAIA SNEET FIIES ...ttt et et b e bt b e s bt et e s bt e bt et e sbe e bt et e nbeeaeenee e 33
Sheet NAMING CONVENTION.....uiiiiicieecee ettt ettt ettt s vt e et eetbeeeabeeebae e sbeeesseeesaeessseassseesnsssassseessseeesses 35

5. DOt O SEPDANTTION ...ttt ettt e et e etteeeveeeteenseenseesseaseesseesssasssesnseensaenseenseensaenseanseenseaseesseessees 37

March 2021 Page |5



Legal Statements

SUINVEY DOTA SEPANATION ..ttt eeete e eeta e e e et e e eetaeeeearaeeeetreeeeesaeeeenssseeeenasseeeensseeeeesreeean 38
SUNVEY FIIES CONTENT ...t ettt et e e e et e e e te e e ete e e ateeeabeeebae e aseesaseeesasessseeansesesaeeenseesnses 38
PON_XSURV AW -ttt ettt et ettt et e b e e b b et et st e bt s b e s b et et et ebe e b e st e e e s eneene 38
PON_XDTM.OWG ettt se e ee et e e ee s eee e ees e seaeeaseaseeseeseeseeseeeseseeseeee e eeeeeeean. 39
PON _XSCINLAWG 1.ttt sttt ettt et et et at e st e bt et e e et e st eb e e b e et e s et emteseebeste s eneeneeseebesteneeneeneene 39

[ O N I N e Y USSP 39
PON _XSTRUC WG ettt ettt ettt sttt ettt et et et e st e st e s e s e senteseese et eese s ensentaseeseesensansenteneesessensensenens 39
xge]ololN To lBle] o INY=Tole| (o] 11e] o TN U RSO RS U R 40
Pl OINIMIEITICS ettt ettt bt et e bt e bt et et e s bt et e bt e h e e e bt e a e et e e bt eh e e beebeeat et e sbeeatenten 40
ALIGNIMIENTS ettt e et e e et e e eebeeeetaeesabeeebaeessseesatesaasaeasaaeastasensseasbaeaataeesaeensseeenteeesaeanraeaans 40
SUITQICES ettt ettt et e bt s he et et e e bt e st et e s heen e et e eh e e a b e bt e ae et e b e e a e et e beeaeenteeheent et e beeneentenee 40
COMTIAOLS ettt ettt ettt s h ettt s bt e a e et e s bt et e et e bt e at et e e bt e a b et e e bt ea e e bt ebeeat et e sbee st e be e bt eatebesbeeneennes 41
SAMPIE LINES & STTUCTUIE SECTION ... e e ee e e et e e eetree e eereeeeennres 4]
PIIDE INETWOTKS ..ttt ettt ettt e e e ettt e e et eeteeeetaeeetteeeaee e ssseeasesenbaseassseenbesensseeesseeenbeeesseeanteeenses 4]
VIEW FIOMIE GIOUDS ..ottt ettt eete e e et e e e e e e aae e e eeaaeeeeetaeeseeaseeeeeaseeeeesaeeesenssseeeenssseeeentseeeeanseeeen 42

2] 1T e =TSO PR S 42
T I ettt b ettt s h et et e bt e st e bt e bt et e e bt e bt et e bt bt et e sh e e bt et et ebeeae e 42
TRAFFIC CONITON ..ttt a et she et et e e bt e st e bt saeen s e st e est e st e beeseentesaesneensansesneensenns 42
EOITIIWOIK .ttt ettt et et e bt e s bt e s bt e s bt e sab e sab e eab e e st e eab e e bt enbe e bt enbeenbeenbeenbeenseen 43
SIS ettt bttt b ettt s h et h e bt et e bt bt e bt e bt et e bt bt et sheebe et et e eaeeee e 43
6: BOTAEIS AN COVETS ..ottt ettt ettt et s bt s e s bt e s bt e s ateeat e e at e e bt e bt e bt esbeesbeesbeesheesatesutesatesabesabeeateenbeenbeens 45
BOTAEI USE ...ttt ettt ettt e b e s bt s b s bt s bt s et e et e bt e bt e b e e b e e b e e baesbeesbaesreesuaeenaeenee 46
BOIAEr DIMENSIONS ..cueniieititinteetet ettt ettt ettt ettt b ettt s b sat e e e e bt e bt et e saesae et e sbeeat e b e sbesmeetesneennennens 46
Plan and Profile GENEIOTION .....ccuiiuiieiieeeee ettt ettt et s be st e b s bt et e naesbe e e e e 47
CONSUITANT LOGOS .ttt ettt ettt ettt ettt e e et e et e e e te e e taeesebeesataeessseessseeansssessseaanseeensseasseesssaeensssessaeanseeansnen 48
COVETS ettt ettt ettt ettt ettt et et e bt e bt e bt e s bt e bt e s b e e s b e e s bt e e b et eat e e abeea bt e bt e bt e bt e nh e e shteehteeatesatesate et e et e enbeebeens 48
SNEET SET MONGIGET ettt et e st e et e e s be e e ba e e sbeessbeeeabaeesseesssaeensseeasseeassaeasseesnseennses 49
T TEMPIATE FIES .ot e e e e et e e e et e e e et taa e e e etaaeeeeaveeeeetreeeentasaeeensssseeenssseeeesseeeeasneeean 57
TEMNPIATE FIlES ettt et e e e et e et e e et e e e teeeebeeeeabeeeabeeesaeeeabaesabeeanseeeesssesssessnsaeensseeenseeanses 58
UNITS ettt ettt ettt s h et b e bt h e e a et b e a et h e e a e e e bt e bt et s bt e ae et e e bt st et e s bt et et e sbe e e enen 58
COOTAINOTES ettt ettt et s bt e a et e bt e a e et e e bt e bt et e bt e hten e e ebeebtenbebesheeaeesbeebeentensesbeententesaeennensens 59
DITECTION ettt ettt b et b e s bt et h e e ae et e bt e bt et h e bt et e bt bt et e bt e ae et e bt e bt et e s bt et et e s bt e e et 60
LY OUTS ettt e e e e et e e e e ettt e e e e tbb e e e e tbbeeeebbaeeeabbaeeeaabaaaeeabaaeeeatbaaeeeatbaaeeatbaeeeetbaeeeataaeeeanraaeeearees 61
[ECIgglellel (=R oTe o] (ol ud (e Tl R USRS 61
N TSI N [ 10 0] e T U OO UR 62
VIEW POTTS ettt e h et e bt s bt et e b e e bt e a e et e s bt et et e e bt ea e e bt e bt ea b et e sheem b e beebe et e besaeeneennes 63

Page | 6 March 2021



Section 1

8. SUNVEY STANAAITS ...t ettt e et e e ee e e e eeae e e e eetaeeeeeetreeeeeesseeeeeesseeeensseeeensseeeensseeeennreeeeenes 65
STATE PlANE COOTAINATES ..ttt ettt b e ea et st ea et e s bt e bt et e st e sae et e besbeetenbesaeeneebes 66
STANAAIA POINT LIST ..ttt ettt sttt sttt et s b e st b e s bt e st e sbesbe et enne e st eneenne 66
NMDOT POINT ATIDUTES <.ttt st et s b et e b s b et et e sbeest et e sbeeateneeeneenneneens 67
LINE A FEATUIES ...ttt ettt ettt s b et e bt b et s bt s at et e s bt e bt et e s bt st e tesbeeneennens 68

DI RETEIENCE FIlES ..ottt et h e et et e s bt e et et e s heea b e b e s bt ent et e eseent e besbeensensesneentenes 69
REFEIENCE FIlE USOGE . ettt ettt ettt e et e et e e e ete e e tee e e ate e eabeeeeteeeesaeeeabeeeteeeaseeesaresenses 70
REFEIENCE FIlE PATNING ..ottt ettt e te e e te e e aae e s be e sabeeebaeeesbeessseesssaeensaeesnseeenses 70
DOTA SNOIMCULS .ttt ettt e s bt e s bt e s bt e s bt e sat e sa b e s ab e e s bt e bt e bt e beenbeenbaesbeesbaesaeesaeesneesnne 71

L0 S e )Y £SO USRS 73
AUTOCAD LAYETS eeveeeiieeitteeite ettt ettt e et eetae e tveesateessaeesaseessseeessaessseeassseasssaeassaeansseessseeassseenssesasseeasseeanssessnseennses 74
BY LAY BT ATTIUTES ..ttt e et e et e e et e e st e e e baeestaeesabeeeabaeessseeeatasensasenssaesaseeesseensseenes 74
o)V gl ale BN el T=Y 0 o o FORS U U U SURPRRUUPPRRRPRE 75
LY O FIT IS ettt ettt ettt e et e e et e e et e e eeteeeetteeeatee e teeeetaeeeabeeetaeessssesabasentaeeesbeeentesesaseasseeeaseeentseenssaeans 75

T T SYMIDOIOQY ettt ettt tee et e et e e e te e ebt e e tteesabaeebaeeasseeasbeesssaeeasseeasseesnsaeeasseeansaeanseeenssaeansaeanses 77
LINEWEIGNTS ..ttt ettt b et e bt e s bt e e h b e s hb e s ab e eabeeabeea bt e bt e bt e bt e bt e bt e sbeesbaesatesatesaaeenee 78
LN Y DB ettt ettt e et e e e te e e et e e e teeeteeeatbe e et aeetaeetbeeataeebaeeatbeeateeebaeaasteestaeeraeeartaeans 78
COIOTS ettt ettt et e b e b e e bt e bt e bt e s bt e bt e e bt e e h e e e ha e e at e e ateea bt e bt e bt e bt e bt e ehteshteeabesateeateeabesbeebeenbeen 78

Gray SCAlNG ANA RGB VAIUES .......eeieeiieetee ettt ettt ettt et e et e e et e e ae e ete e e teeeeateeeateeebeeeeaseeeareeenses 79

T 22 SUMTQICES ettt ettt s h et b ettt s bt e bt e bt e bt et e et s bt e st e bt e bt et et e e bt et e bt ebe et et e sbeeneennes 81
DB INITIONS .. ettt et b e e bttt e a e e e bt bt et e beea e et e bt e a e et e eheeat et e eheent e besheeatenteebeententen 82
NOMING CONVENTIONS 1.ttt et e et e e et e e e te e e teeestbeeebeeebasesssaesabesesasesssessatesensaseassaesasasenseeenssaesns 82
N/ 8] oTe] oTe VOSSPSR 83

LS S €Yo 0 1= 1 VUSSR 85
D INITIONS ..ttt ettt st s et b e bt et s b e e bbbt bt et s bt e ae et e bt bt et e s bt et et nbe e e et 86

CONTEITINES ..ttt ettt h et e st e e bt et et e s bt et e beeheea e e b e ebeeas et e eheentesbeebeentenbeeneentenes 86
O] 1= OO S OV P ST TUPO RSO RUORPRPRRUROPRRO 86
QUMD RETUM Lttt ettt sttt ettt b et sae et e b e e bt et et e s bt et e bt e bt et e tesaeemeennes 86
MMISCERIIAINEOUS ...ttt b et b bt et e bt sh et e bt e bt et e bt s bt et et e s bt e st e bt sbe et enbesbeeneenbens 86
[N[e]aallale W @le] a1 Z=] ol 1Te] o USROS TRRUPPRRRPRE 87
SYIMNDIOIOQY ettt ettt e et e e ettt e e e e ba e e e e etaeeeeetbbeaeaatbaaaeeatbaaaeaatbbaeeaatbbaaeatbaaeeattaeeeattaaeeantbaeeeanrraaenn 88

T4: Profile & SECTON VIBWS ...ttt sttt et st e b e s bt e b sbe e enes 21
D INITIONS ...ttt et b e b et s b e a e e e bt e bt et e bt e a e et e e bt e a e e beeheea e et e ebeent e besheententesbeententen 92
NOMING CONVENTIONS 1.ttt ettt et e et e e et e e etee e teeestteesabaeetesessseesasesesasesssassatesensaseassaesaseseseeesssaenns 92
N/ 8] oTe] loTe VTSRS 93

T2 COITIAONS ettt e h ettt b ettt s bt e a e et e s bt e at et e e bt eat et e e bt e a b et e eh e e st e b e e bt e ab et e ebeemtenbesbeeabenbesueeneenbes 95

March 2021 Page |7



Legal Statements

DETINITIONS ...ttt ettt b et s ettt b et s bt s bt et e e bt e bt et e sb e s ae et e e bt bt et e s bt et et e s bt e e ene 96
COITIAOLS <.ttt ettt ettt e h ettt s bt et et e bt e a e et e s bt e at et e e bt e at et e e bt ea b et e e bt eat e b e ebeeab et e ebeem e e beebeeatenbesaeentennes 96
ASSEIMIDIIES .ttt ettt ettt sttt b ettt bttt e h et a e e h et h e e bt et e b e bttt h e s bt et beeaeeaee e 96
SUD-ASSEMDIIES ...ttt ettt et b et e b e e bt et et e s bt e st e bt eaeentesbeestensesbeeaeentesbeentensenbeeneentenne 96
COITIAOTN SUMOCES ettt ettt et b e bt ettt eh et e bt s bt et et e sbt et e bt e bt e atenbesbeenaennes 96
NOMING CONVENTIONS «..eintiiiieiieeiteete ettt ettt ettt et e bt et e e s bt e s bt e s htesabesabesabesabesabeeabeenbeenbeenbeebeenbeenbeenseenseas 96

NOMING CONVENTIONS 1.ttt ettt ettt e et e e et e e e te e e teeeetteeebeeeetaeessssesasasesaeesssesetesesaseasseestesentseensseeans 96
COITIAOLS ettt ettt ettt sttt s b ettt s bt et et e s bt e at et e e bt et et e e bt e at e bt e bt et et e sbeemt e bt ebeeatentesbeenaennes 96
COITIAOT SUMOCES ettt ettt b ettt e h et e s bt s bt et et e e bt eat e be e bt ea b e beebeent e beebe e tenbeebeentennes 96

N/ 18] e 1] [T VPSR 97

T2 PIDE INETWOIKS ...ttt ettt ettt tee ettt e e e e s te e sate e steeesbeeeseaeeastaeasseesssaeessseeasseesnsaeensseeasseesnseesnssassnseennses 99

DB INITIONS ..ttt b ettt bt et e bt s bt et e bt e bt et bt e bt et b e e bt et e bt be et et e bt et e bt b eaee 100
NAMING CONVENTIONS ..ttt ettt ettt este e et eeetee e taeeseteeebeeessbeesesaeasasasssaesssaeesasessseesssasassssesssessssenanes 100

N/ 121 o 1e] (e e |V RO U SR SR PRSP 100

T75 ANNOTATION ettt st b e bt ettt e e e e e s bt e at et e bt e at et e s bt eaeemsenbeemeentenbeeneens 101

NMDOT STANAAIA FONTS .ttt sttt ettt e b e e bt e s bt e s bt e s bt e s bt e sbeesbtesutesabesateenseentean 102

TEXT STYIES ettt ettt ettt et e bt e bt s b e s b sae e sae e s et e e et e b e an e b e e b e e be e b e e reesbeesbeesnneane 102

NMDOT has established text styles in order to simply standard adherence. It is not recommended to

create deviations from the NMDOT standards. TEXE SIZES......oriiiiiiiirieereeteeeete et 102

TEXE JUSTIICOTION ettt ettt b et be ettt s bt et et s bt e st e besbeemeen 103

SPECIAI CNANOCTEIS ...ttt e et ee e e e e ettt e e eeta e e e eetaeeeeetaseeeesaraeeeeetseeeeentsseeeenssseeeenreeeeennreeas 103
AAITIONAl DEFAUIT SYMIDOIS ... ettt e et e e et e e e tbeesate e e beeetaeesaseeensesennnas 104

TEXT FIEIAS .ottt bttt b ettt s h et s bt et et s bt et et e e bt et et s bt et et e e bt et et b eaeen 105

T8 BIOCKS ettt ettt h e s bt s a e s at e et e bttt et e bt e bt e bt e ehte s ht e sabeea bt ea bt et e e be e bt e bt e be e bt enbaeshaenas 107
NMDOT BIOCK LIDIQIIES ..ottt sttt ettt st ettt st b e sttt e ae bt s b eaee 108
BIOCK ATTTIDUTES ..ttt ettt ettt st b ettt et e b e s bt et e aesae e e e bt ebeeaee 108

T2 DIMENSIONING teettieeiie ettt ettt ete ettt ee e eeteeeeteeesabeeebesestseesaseeeseseasssasssaeeasasesssesssesensssessseessesesssesseesssesensssensseans 109
GEOMETTY & SYMIDOIOGY ..viiiiiieiii ettt ettt ettt e et este e e be e e bte e s sbeessbeeessaeessseesssaesnsaaenssaessseesnseesnsees 110

20 PlOT NG ettt ettt et e et e e et e eete e eeateee—eeeetteeetbeeebaeeatteeatbeeebeeeatteeaabeeebeeearreeanreaan 111
NMDOT PlOTHNG STANGAAIAS....cciiieeieieee ettt ettt e et e et e e st e e e e e e tbeessbeeassseesssaesssaeansseesseesnseeenes 112
AUTOCAD STB Il ettt ettt e h ettt et e et e e bt a et e s bt e at et e sheeat e b e s be et et e ebeeat e besbeeneensesbeentans 112

21: AcCCePTAbIE DEIIVENY FOMMNATS ...oiieiieciee ettt ettt ettt e e et e eta e e tbeesabeeeatasessaesabeeensssennreeas 116

DWG FOIMIOTS ..ttt sttt ettt st ettt s b et b e e bt et et s bt et et e s bt et et e sae e e ennesaeeaeen 117

POCKOGING ettt ettt ettt e et e et e e st e e e bee e tbeesabeeeabesesasessseeensas e ssaeasseeensseensssesaseeeseeensseesnseeeseas 117

PrEPANNG FIlES .ttt ettt et e st e e s te e et e e abeeesbee e taeessseeessae e ssaesssaeansseessaesssesansssensseesnseeenses 118

ETTOINSINIT <ttt et s bt et e b e s heea b et e ebeeat e besheea e et e ebeente b e eatea s e beeaten b e beeat et e eheeat et enbeententesheentens 118

(@] o) 1] o TN 119

Page | 8 March 2021



Section 1

N[e]aallaTe M @lel a1 Z=] ol 1Te] o TSRS 119
22: NMDOT CONSUTANT WOTKSPDOCE .....eiiieiciiiee ettt ettt e e e tte e e stvee e s satvaeeesatsaesesabaaesssssaessssssessssanessnens 120
ConsultaNnt DeliVErable WOTKSIDATE ......uii ittt ee e e et e e e e taeeeesreeeeeareeeeeaneeeens 121
23: GEOreferenNCEA IMOGING ..icviiiieiieieeeeeeeeee ettt e et e et e et e e te e teeste e teestaestbeesbeesseesseessaesseesseasssasaesssasssesssenns 123
IMAGING STANTAIA ettt e e e e e st e e e be e e tbeessbee e sae e sseesssaeansseesssaesssaeansseensseesnseseses 124
COMNPIESSION . ..t euteeteeteeeite et e e teeteeteebeebe e te e be e seasseasssaassassseassaesseasseasseanssesseassaasssasssessseesseasseanssenseenseenseensennseenses 124
INVEX ettt ettt b e bt b e bt s bt e bt e e bt e h bt e Rt e e a bt e bt e bt e bt e n bt e eheesheesheesateea et ea b e et e ea b e et e enbe e beenbee 125

March 2021 Page | 9



Legal Statements

The page intentionally left blank.

Page |10 March 2021



Section 1

1: Overview
This manual was created for the New Mexico Department of Transportation to assist in standardizing

Computer Aided Drafting and Design (CADD) deliverables produced within, and for, the department.
[fems in this section:

A

k4 @ k&

What's New
Purpose

CADD Platforms
Glossary of Terms

Paradigms

Secrion
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Section 1

What's New
The following changes have been made to this document:

e 2021 is the NMDOT standard version of AutoCAD Civil 3D
e Design Standards and CAD Standards combined info one document
e Inferactive material included throughout the document

Purpose
The purpose of this manual is to establish and document general CADD standards to be utilized for alll
civil engineering projects developed for NMDOT, regardless of the entity creating the plans.

The creation of electronic files is merely the initial process of their life span. Project files are shared and
referenced by many individuals. Establishing standards allows individuals to reliably utilize project files
with predictable results and behaviors.

This manual presents these standards in a format that is easily understood by any individual with basic
CADD knowledge. The contract between NMDOT and its consultants, or contractors define the exact
terms and conditions regarding procedures and standards to be followed.

This manual is a living document. NMDOT will update this manual when necessary and make it
available to consultants and internal staff.

CADD Platforms

NMDOT has committed to the implementation and support of AutoCAD Civil 3D on all projects.
NMDOT's currently supported versions of software are:

o AutoCAD Civil 3D 2021 (new and future projects)
o AutoCAD Civil 3D 2018 (ongoing projects)
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Section 1

Glossary of Terms

.dwg — Default file extension for files created by AutoCAD.
.dst — Extension for Sheet Set Manager files.

.stb — An AutoCAD ploft style that allows the properties of the element to determine the printed results.
Each element has properties that determine color, line weight (thickness), and linetype.

AutoCAD - CAD platform designed by Autodesk, Inc.
Base File ~AutoCAD file created with design elements to be used as a reference file only.

Block- A group of elements created for use as a single element repeatedly. Blocks are stored within the
AutoCAD drawing file.

CAD - Acronym for Computer Aided Drafting.
CADD - Acronym for Computer Aided Drafting & Design.

Data Shortcuts — A series of files written in XML format that allow AutoCAD Civil 3D fo share civil objects
and metadata information between files.

Extended Characters — Special symbol characters located within an AutoCAD or TrueType font resource
file.

Layers — An element in a CAD file in which CAD programs segregate information for the user to aid in
the display of the design. For example, the centerline of a roadway may be placed on a level named
“VF-ROAD-CNTR-P". The striped centerline may be placed on another level named “VF-ROAD-CNTR-E".
The user would then have the ability to show one of these centerlines by merely turning off the other
level.

Linear Elements — Made up of either lines or various types of arcs, linear elements account for a majority
of a design file.

Plan Set or NMDOT Plan Set — A series of documents assembled to relay pertinent information o enable
the building of the design. A NMDOT plan set can either be an electronic or a hard-copy version.

PCN - Acronym for Project Control Number. A PCN is a numeric value assigned to every NMDOT civil
engineering project to aid the DOT in tracking the design.

Raster Images — An image used in a design file to display either the project areaq, or a specific item
within the project (i.e. a scanned New Mexico map to show location of project on the vicinity map).
“Raster image” is typically used in reference to an Aerial photograph.

Reference File — A term used to describe a source file when the information is viewed from another file.
A reference file is typically a base file used for information for the sheet file (i.e. plan and profile sheet).

Share - Folders located on a server with user and/or group permissions.
Servername - Example name of a server on the NMDOT Domain or a corporate domain.

Sharename - Example name of folder “shared” on the NMDOT servers or a corporate server.
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Sheet File — Design files that reference base files to display information in a manageable fashion. Sheet
files are the files that are printed to create the plan set for any given civil engineering project.

Sheet Set — A number of sheet files that are created to represent an engineering design for NMDOT that
enables a contract to build the design.

Sheet Set Manager — An AutoCAD utility that enables the organization of a project’s sheet set. The
Sheet Set Manager is also used to print and deliver a project plan set.

Symbology - This term refers to the weight, color, and style of vector elements in a design file.
UNC - Universal Naming Convention; designated by \\servername\sharename.

Vector Elements — Any element created within a CAD application is a vector element. The most
common elements are polylines, lines and arcs. These elements are often the output of the engineering
software.

Drawing Units — Drawing units of measurement used in a CAD file to determine distance.
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Paradigms
Several typefaces and symbols are used throughout this document to assist the reader in understanding
the document.

Typefaces:

Normal:

- This typeface is used to relay general information to the reader

Bold/Italic /Underlined:

- This typeface is used as an indicator of a hyperlink. Hyperlinks are used throughout this
document to allow for quicker navigation within this document when viewed in an electronic
format.

Notable:
This typeface is used to relay important information.
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Secrion

2: Directory Structure

This section discusses the basis of the CADD environment: the directory structures. The two
structures of utmost importance are the project directories. The project directories consist of
the project directory structure and the standards directory structure. NMDOT has created
downloadable project template folders, which create a similar directory structure on any local
area network. In addifion to the folders, the CADD Support Section has developed
downloadable consultant workspaces, which should be utilized by all consultants doing work
for the NMDOT (See Section 15 for additional information). The NMDOT requires all projects
created for the State of New Mexico to follow certain criterion and has created these files and
workspace for this purpose. Items discussed in this section:

Fa Project Directory Structure

5’ CADD Standards Directory Structure
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Project Directory Structure

The New Mexico Department of Transportation has developed a standard project directory structure fo
be utilized for all projects within the NMDOT. This includes deliverables submitted to the NMDOT by
consulting firms performing work for the NMDQOT. This project directory structure organizes the entire
project within one main folder and departmentalizes the project by design disciplines. In addition to
departmental directories, each project folder allocates directory locations for construction as-built
drawings, completed Plans, and a Project_Resources directory for output files created for use in the
current project.

This project workflow consists of existing and proposed design information, including a “Construction”
folder for as-built data. Additionally, each project directory structure will include a “Plans” directory to
store completed project design files for archival and if necessary, submission outside of the agency. This
includes the project title sheets and vicinity map. The fifth and final primary folder, “Project_Resources”,
is infended to store project files which may be generated, such as a project-specific block libraries.

The NMDOT project directory structure is to be adhered to unless
given explicit, written permission from NMDOT to deviate. Any un-
approved deviations from the project directory structure will be
denied and the consultant will be responsible for the modifications
necessary to meet the NMDOT standards.
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Detailed Summary of Project Directory Structure
--Each \"“’*l folder icon contains a link.

PCN - Project Control Number used as root folder

_data - _data folder is used for Civil 3D shortcut information and related files.

Construction — Construction As-Built folder used to store As-Built drawings usually
stored as scanned .TIFF images or .pdf file formats.

Existing — Existing folder utilized for existing design information such as existing
survey, aerial photos, existing surfaces, existing horizontal alignments, etfc.

PDE - PDE folder will contain vital project information and will be maintained
regularly. Items such as cerfifications, environmental documents, ROW, Utilities,
correspondence, estimates per milestone, schedule, design diary, etc.

Plans - Plans folder used for storage of completed project plan sheets, Project Title
and Vicinity Map sheets. Staging folder for project archival and external project
submission.

Preliminary — Preliminary folder is used for storage of preliminary design-related files
that will be utilized in the planning stages of a project such as as-builts, ROW
information and project imagery.

Project_Resources — This directory is to be used to store any project-specific files
such as block libraries, custom linetypes, etc.

Proposed - Proposed folder used for all proposed project design files. Included in
each proposed discipline is a folder for documentation and work. The Work folder
is fo be utilized for temporary or scratch drafting/design files and is NOT to be used
for final design files. A documentation directory structure to be used for discipline
specific documentation is also included.

Table 2.1: Project Directory Root Structure

March 2021

Page |19



Section 2

NMDOT_Standard_Project_Structure

_data
Construction
Addenda
As-let plans
Change orders
Design_Revisions
RFI
Submittals
Existing
Aerial_Photography
LIDAR
New folder
Photogrammetry
ROW
Survey
Documents
Photos
Preliminary
PDE
Agreements
Bidding
Certifications
Consultant
Estimates
Funds
Maps
Meetings
Project Requests
Reports
ROW
Plans
01_Sheets
02_Sheets
03_Sheets
04_Sheets
05_Sheets
06_Sheets
07_Sheets
08_Sheets
09_Sheets
10_Sheets
11_Sheets
12_Sheets

13_Sheets
14_Sheets
30%_Plans
60%_Plans
90%_Plans
Current PDF
Production
PS&E_Plans
Preliminary
As-built
GIS
Images
Aerial
Photos
Videos
ROW
Project_Resources
Proposed
Aviation
Data
Documentation
Docs
Images
Mics
Spreadsheets
Working
Basefiles
Vframes
Bridge
Drainage
Documentation
Enviromental
Geotechnical
HazMat
ITS
Data
Documentation
Docs
Images
Mics
Spreadsheets
Working
Pavement Design

Roadway Design

Figure 2.1: Project Directory Expanded

Data

BIM360_Files

IMX_Files

KML _Files

LAS_Files

Shapefiles
Documentation

Docs

Spreedsheets
Working

ROW

Data
Documentation

Docs

Images

Mics

Spreadsheets
Working

From Engineers

Property Descriptions

Reference

ROW Maps

Title Reports

Traffic

Construction_Signing
Lighting
Perm_Signing_Striping
Signalization

Utilities
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PCN Explained

The NMDOT Project Control Number (PCN) designates the root project folder name as assigned by the
NMDOT planning department and is primarily designated as an alpha-numeric value containing up to
eight characters. This number is used throughout the project and will be used in conjunction with each
project file naming convention. (See Section 4 for additional information).

Primary Sub Directories

Eight primary subdirectories (_data, Construction, Existing, PDE, Plans, Preliminary, Project
Resources, and Proposed) are infended to house all project information in a segregated
manner, focusing on all phases of a project. These phases designate a “start to finish”
progression, thus, each primary folder represents a phase in the project. The Project_Resources
sub directory is infended to serve as the directory housing any created project files such as
block libraries.

A4 MMDOT_Standard_Project_Structure
_data
Construction
Existing
PDE
Plans
Preliminary

Project_Rescurces

Proposed

Figure 2.2: Project Root Directory Structure
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data

The _data subfolder is used exclusively to house the Civil 3D data shortcut and survey files. Files stored in
these folders are created automatically by Civil 3D and consist of XML, log files, and database files.

W NMDOT_Standard_Project_Structure

v _data
A4 _shortcuts
Alignments
Corridors
PipeMetwarks

PressurePipeMetworks
Profiles
SamplelineGroups
Surfaces
ViewframeGroups

v PCN_Survey
PCH_Metwork

Figure 2.3: _data Folder

Construction

The Construction subfolder is home to all design data reflecting construction, and all related activities,
of the project.

Construction
Addenda
As-Let Plans
Change Orders
Contract Docs
Design Revisions

RFI

Submittals

Figure 2.4: Construction Folder
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Existing

The Existing subfolder includes survey, right of way (ROW), and photogrammetry related project
information. Additionally, a folder for Preliminary Survey exists to store work in progress data. As
referenced in the File Naming Convention section, relative information is to be stored in these sub-
folders as seen in Table 3.1. A detailed example of all existing sub directories can be seen in Table 2.2.

File Type Folder Name Description ‘
\Aerial_Photography Scanned images_from aerial
perspective
\LIDAR LIDAR points files
Topography data
\Photogrammetry &
Existing Base Files: Image files
Contain graphic display of \ROW Right of Way data
the existing conditions of Ground Survey
the project. \Survey &
Utility data
\Survey\Documents Documegts_ related to survey
eliverables
\Survey\Photos Photos taken by survey crew
\Survey\Preliminary Preliminary Survey data

Table 2.2: Existing Project Directory and File Types

v Existing
Aerial_Photography
LIDAR
Photogramemetry
ROW
v Survey
Documents
Photos

Preliminary

Figure 2.5: Existing Folder
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Project_Resources

The Project_Resources directory is to be utilized for any project files such as new project specific block
libraries.

Project_Resources

Figure 2.6: Project_Resources Folder

PDE

The PDE folder will contain vital project information and will be maintained regularly. Items such as
certifications, correspondence, estimates per milestone, etc.

PDE
Certifications
Correspondence

Estimates

Project_Requests

Figure 2.7: PDE Folder

Preliminary

The Preliminary folder is used for the storage of documents showing the existing conditions that were not
collected by survey. This location is also to be used for preliminary design of the project.

v Preliminary
As-Built
GIS
v Images

Aerial
Photos
Videos

ROW

Plans

The Plans folder is used for storage of all completed project sheet files used to compile deliverable plan
set, and the staging folder for external plan submission and project archival. Any file that is directly
printed to create the final plan set belongs in this directory, within the appropriate subdirectory. The
project sheet set manager file (PCN-SheetSet.dst) should be located at the root of this directory.
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For the segregation and placement of the sheet files in a NMDOT project, refer to Section 3.

Proposed

Plans
01_Sheets
02_Sheets
03_Sheets
04_Sheets
05_Sheets
06_Sheets
07 Sheets
08 _Sheets
09 Sheets
10_Sheets
11_Sheets
12_Sheets
13_Sheets
30%_Plans
60% _Plans
90% _Plans
Current PDF
Preduction
PS&E_Plans

Figure 2.8: Plans Folder

The Proposed subdirectory designates departmental specific “proposed” design data and includes
documentation, data, and working subfolders. A detailed explanation of all proposed subdirectories is

outlined in Table 2.3.

File Type

Proposed Base Files:
Contain proposed
planimetric design

graphics of the roadway
design.

Folder Name

D Aviation

Description

Aviation design related data

D Basefiles

Location of all DWG files that are utilized in the
creation of sheet files

D Bridge

Bridge and major culvert structure data

D Drainage

Drainage, Storm Sewers, and Grading data

D Environmental

Environmental drawings and reports

D Geotechnical

Geologic field data

D HazMat

Location of all Hazard Materials documents

D ITS

Intelligent Transport System related data.

D Pavement_Design

Reports and files used to determine pavement
design

D Roadway_Design

Roadway Design data & Profiles and Profile
Grids & Cross Sections

D ROW

Proposed Right of Way data

D Traffic

Construction Signing, Permanent Signing and
Striping, Lighting and Signalization data

D Utilities

Utility data

Table 2.3: Proposed subdirectories
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Secrion

3: Project Plan Sets

The standard medium of a civil design project is the printed hard copies. These hard copies
relay the information from survey, to design, to construction. It is vitally important that this
information be standardized to simplify the exchange of information. In addition,
standardization of this information has a positive impact on the many individuals who create
these plan sets. This section discusses the project plan set as an entity and the elements these
plan sets consist of. Items discussed in this section:

ﬁ Planimetric vs. Informational

ﬁ Basic Numbering Scheme
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Planimetric vs. Informational
The standard civil design plan set is comprised of two general sheet types: planimetric and
informational.

Planimetric sheets containing a plan (overhead) view of the design which is based on the NM State
Plane Coordinate system 1983 or a NMDOT approved coordinate system. Examples of a planimetric
sheet are: plan and profile sheet, a permanent striping sheet, or a lighting sheet.

Informational sheets can be graphical or non-graphical and are not coordinate correct. A non-
graphical sheet does not contain a view of the project, but merely contains project specific
information, such as a summary of quantities. A graphical sheet does contain at least one view of the
project, but does not have to be coordinate correct, such as a vicinity map of the project. Examples of
an informational sheet would be a typical section sheet, or a general notes sheet.

Basic Numbering Scheme

In addition o the types of sheets, the plan set has been organized into fourteen categories. Regardless
of the project and the criteria of the project, the categories remain constant. Each category contains
either planimetric or informational sheets. The terms “One Sheets” and “Two Sheets” are often used to
describe the information within that category. “Nine Sheets” would contain the signalization sheets for a
project. If the project is a rural road with no intersections, the “Nine Sheets” would be omitted, and the
next category would remain the “Ten Sheets” being the structure placements. Please refer to Table 3.1
for the entire listing of sheets and numbering scheme.

Table 3.1: Project plan set numbering convention

Informational ~ Sheet Number
Cover Sheet 1-1
Vicinity Map 1-2
Index of Sheets 1-3
2 Summary of Quantities 1-4
© General Notes
Special Provisions 1-5t0 1-#
Environmental Requirements
Typical Sections
Surfacing Schedule
o Structure Quantities
E Miscellaneous Quantities 2-1to 2-#
SWPPP Informational Plan
TESCP
Miscellaneous and Special Drawings
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Planimetric
Survey Notes

Examples
3-0A

Three

GPS Control

3-0B

Horizontal Layout

3-0C

Plan and Profile Sheet

Grading Plans

3-1to 3-#

Four

Turnout Profiles

4-110 4-#

Five

General Notes

Estimated Quantities

Structure Location Plan

Structure Elevation

Transverse Section

Structure Foundation Plan

Drilled Shaft Details

Abutment Cap Plan & Elevation

Pier Cap Plan & Elevation

Abutment & pier Cap Details

Abutment Diaphragm Plan & Elevation

Pier Diaphragm Plan & Elevation

Abutment Diaphragm Details

Pier Diaphragm Details

Girder Seat Elevations

Bearing Details

Framing Plan

Precast Girder Details (Type --)

Deck Slab Reinforcement Top & Bottom

Approach Slab

Transition Slab

Miscellaneous Compaction Details

Wingwall Details

Intermediate Steel Diaphragms

Top of Deck Elevations

Approach Slab & Transition Slab Details

Bridge Railing Plan & Details

Reinforcing Schedule

Bore Hole Data Sheet

Bat Box

Bat Box Details

5-1to 5-#

Table 3.1: Project plan set numbering convention (cont.)
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Planimetric

| Examples

Traffic Control and Temporary Construction
Quantities and Summary Schedules
Sequence of Cons.tructlon 6-1 10 6-#
Standard Drawings
Traffic Control, Detour and Temporary Drainage
Six Plans
Signing and Striping Quantities and Summary
Schedule
Sign Face Details rlto7-#
Seven Permanent Signing and Striping Plans
Eight Lighting 8-1to 8-#
Nine Signalization 8-1to 9-#
Ten Structure Placement, Permanent Drainage 10-1to 10-#
Utilities Cover and Vicinity Map
X 11-0
(for consultant projects)
Eleven Utilities Plans 11-1to 11-#
Twelve ITS 12-1to 12-#
Thirteen Landscaping 13-1to 13-#
S Cross Sections Main Line
% Cross Sections Connectors/Ramps 14-1to 14-#
e Cross Sections Side Streets

Table 3.1(cont.): Project plan set numbering convention
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Secrion

4: File Naming Conventions

NMDOT has developed a file naming convention that is fo be applied in every project delivered to the
department. This section also addresses workflow issues within the CADD application and the
separation of sheet files and base files. Items discussed in this section:

B | Base files vs. Sheet Files
ﬁ' Standard Base files

&' Standard Sheet files

March 2021 Page | 31



Section 4

Base Files vs. Sheet Files

The term "base file” best describes a graphic design file containing project information such as
planimetrics, profiles, and cross sections. The base file is referenced to multiple “sheet files” to display
the project information in its entirety. Every element within a base file is created at a 1:1 scale. Text
created in a base file must reflect the sheet file plotting scale (See Section 10 for additional
information).

A “sheet file” is a design file containing a border, project information text, north arrows, and has base
files referenced to display project information within a specific area. A sheet file is used to scale the
project information to a specific plotting unit. Sheet file is the digital version of the hardcopy paper
output. Sheet files are to be created regardless of CAD platform used in project development.

NMDOT requires the use of AutoCAD layouts. Annotation scaling
must be used in all sheet files used to create an NMDOT plan set.

Standard Base Files
All base files are created with a naming convention allowing the individual to easily identify the project,
contents of the file, and the design group responsible for the data.

PCNXXXX dddddd.DWG

— T~ ~———

* A A A

Project Confrol Number: Assigned File Extension:

by the Department of

Transportation Base files are to be saved with a
.dwg extension for a NMDOT
project

Description of Data:

— Counter:

Four character description of data

within the file, see below Optional six character description
that is only used if multiple base files
containing similar information are

neadeaAd
TINN - Surface
ROAD - Roadway BRDG - Bridge/Structures
] PIPE — Pipe Network
CORR - Corridor DRAN - Drainage

VF## - View Frame

Section Numbers TRAF - Traffic

ALGN - Alignment

PROF - Profile TTCP - Traffic Control

PLAN - Planimetrics

Figure 4.1: Base Reference File Naming Convention
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Standard Sheet Files

File Type File Name Description \
PCN1Cover.dwg Cover Sheet
PCN1VMnn.dwg Vicinity Map
PCN1HLnn.dwg Horizontal Layout

© PCN1ISnn.dwg Index of Sheets
© PCN1SQnn.dwg Summary of Quantities
PCN1GNnn.dwg General Notes
PCN1SPnn.dwg Special Provisions
PCN1ERnNN.dwg Environmental Requirements
PCN2TSnn.dwg Typical Sections
PCN2SSnn.dwg Surfacing Schedule
PCN2STRQnn.dwg Structure Quantities
,% PCN2MQnn.dwg Miscellaneous Quantities
PCN2ECnn.dwg Re-Vegetation and Erosion Control Plan
PCN2TPnn.dwg TESCM Plan
PCN2MSDnn.dwg Miscellaneous and Special Drawings
PCN3SCNnn.dwg Survey Notes
o PCN3GCSnn.dwg GPS Control Sheet
:é PCN3HLnn.dwg Horizontal Layout Sheet
PCN3PPnn.dwg Plan and Profile Sheets
PCN3GPnn.dwg Grading Plans
Four PCN4MTnn.dwg Turnout Profiles
PCN5GNnn.dwg General Notes
PCN5EQnn.dwg Estimated Quantities
PCN5SLPnn.dwg Structure Location Plan
PCN5SENn.dwg Structure Elevation
PCN5TSnn.dwg Transverse Section
-,% PCN5SFPnn.dwg Structure Foundation Plan
PCN5DSDnn.dwg Drilled Shaft Details
PCN5ACPNN.dwg Abutment Cap Plan & Elevation
PCN5PCEnNN.dwg Pier Cap Plan & Elevation
PCN5APDnNN.dwg Abutment & pier Cap Details
PCN5ADPNN.dwg Abutment Diaphragm Plan & Elevation
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PCN5PDPnn.dwg Pier Diaphragm Plan & Elevation
PCN5ADDNN.dwg Abutment Diaphragm Details
PCN5PDDnNnN.dwg Pier Diaphragm Details
PCN5GENN.dwg Girder Seat Elevations
PCN5BDnn.dwg Bearing Details
PCN5FPnn.dwg Framing Plan
PCN5GDnn.dwg Precast Girder Details (Type --)
PCN5DSnn.dwg Deck Slab Reinforcement Top & Bottom
PCN5ASNhn.dwg Approach Slab
g PCN5TSnn.dwg Transition Slab
\qo-; PCN5MDnn.dwg Miscellaneous Compaction Details
E PCN5WDnn.dwg Wingwall Details
PCN5ISDnn.dwg Intermediate Steel Diaphragms
PCN5DPnn.dwg Top of Deck Elevations
PCN5SDnn.dwg Approach Slab & Transition Slab Details
PCN5RDnn.dwg Bridge Railing Plan & Details
PCN5RSnn.dwg Reinforcing Schedule
PCN5BHnNN.dwg Bore Hole Data Sheet
PCN5BBnn.dwg Bat Box
PCN5BBDnn.dwg Bat Box Details
Six PCN6CSNnn.dwg Construction Signing
Seven PCN7PSnn.dwg Permanent Signing
Eight PCN8LTnn.dwg Lighting
Nine PCN9SGnn.dwg Signalization
s PCN10SPnn.dwg Structure Placement
- PCN10PDnn.dwg Permanent Drainage
Eleven PCN11UTnn.dwg Utilities
Twelve PCN12ITSnn.dwg ITS Layout Sheets
Thirteen PCN13LDSnn.dwg Landscaping Layout Sheets
S PCN14SCMLnn.dwg Cross Sections Main Line
% PCN14SCSSnn.dwg Cross Sections Connectors/Ramps
- PCN14CSSSnn.dwg Cross Sections Side Streets

To create consistency within the project electronic files, the base file naming convention mirrors the
base files. All files must be managed using the Sheet Set Manager (See Section 5 for more information).

Table 4.1: Standard Base File Naming
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Sheet Naming Convention

t

by the Department of
Transportation

Project Confrol Number: Assigned

Series Number:

Used in conjunction with the
project plan set numbering

Description of Data:

file

Short description of data within the

PCNSSXXXXNN.dwg

4

A

4

File Extension:

Sheet files are to be saved with a
.dwg extension

Counter:

L Only used if multiple-sheet files
containing similar information is
needed

Figure 4.2: Sheet File Naming Convention
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Secrion

5: Data Separation

With technology available today in civil applications, it is entirely possible to create an entire
civil project within a single file. This is especially frue with Civil 3D. NMDOT has determined that
all data should not reside in a single file, and all data will be separated. ltems discussed in this
section:

BI- Survey Data Separation
BI' Survey File Content

Bl' Proposed Data Separation
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Survey Data Separation

All consultants are expected to follow the following guidelines for data separation of survey
deliverables. No exceptions are to be made without express, written consent from the NMDOT Survey
management.

File CN_XSURV.dwg CN_XDTM.dwg CN_XSCN.dwg CN_XPLAN.dwg
Name (Main Survey File) (Survey Surface File) (Survey Notes Sheet) (2D Survey File)

Data Vector Graphics Existing Surface Points Tables 2D Linework
Included Alignments Alignment Tables 0 Elevation
Pipe Networks Feature Blocks

in File

Survey Files Content
The following information is provided to allow survey consulting companies to provide the correct data
using correct naming conventions.

PCN_XSURV.dwg

The XSURV (Survey) file is the main survey file delivered by survey personnel, be it within the NMDOT or a
contracted company. This file contains vector graphics often created using photogrammetric method,
LIDAR methods, and/or using standard survey methods. This file will also contain all existing alignments
pertaining to the project. This file will also have data shortcut into it for the Survey Centerlines. This file will
contain all surveyed points and features collected.

Use of File
This file will be used to data shortcut the existing survey alignments into design files for use in
development of the project.

For an example of the contents of this file, please contact NMDOT CAD-mapping unit management.
Vector Graphics

All Existing Alignments pertaining to project
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PCN_XDTM.dwg

The Surface file only contains the existing surface created by either a photogrammetric method, LIDAR
methods, traditional survey method, or a combination thereof. This file should not have any vector
graphics displayed, including contours, or triangles, of the surface.

Use of File
This file will be used only to data shortcut the existing surface(s) into design files for use in development
of the project.

For an example of the contents of this file, please contact NMDOT CAD-mapping unit management.

Existing Surface

PCN_XSCN.dwg
The XSCN (Existing Survey Notes) file contains dynamic alignment tables as well as dynamic point tables.
This file will contain vector graphics as well as alignments shortcut info it.

Use of File

This file will be used in verifying survey location and stakeout of project. It will not be referenced into any
design file, nor is it shortcut in any way. This drawing file is the working file for the Construction Plan set,
sheet 3-0, Survey Notes Sheet deliverable to be submitted to NMDOT PDE or contracted design
engineer.

PCN_XPLAN.dwg

The XPLAN (Existing Planimetrics) file contains all surveyed features including but not limited to edge of
pavement, fences, walls, structures, utilities, roadway striping, and signs. The linework of these features
should be flattened to elevation zero(0) and demoted to 2D polylines.

Use of File
This file will be referenced into the project plan set via the xref command into design files for use in
development of the project.

PCN_XSTRUC.dwg

The XSTRUC (Existing Structure Sections) file contains all cross-section views of existing structures found
within the project limits. Each structure section must be labeled for invert elevation, structure size, and a
description of the entrance and exits of structure. This file is for reference only.

Use of File
This file will be used to determine any changes to be made to the existing structure. This file may also be
used to document changes to the existing structure in the project plan set.
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Proposed Data Separation

Segregating data used during the project development process becomes more important the larger
the project is. The engineering data included in a file adds to loading times and processing times. The
dynamic nature of Civil3D such as section views, dynamic tables, efc., add a significant load to
hardware and operating systems.

The breakdown of sheets that make up a plan set can be found in Chapter 4. This section will only
address the project files as they pertain to hosting engineering data.

Planimetrics

Planimetrics are vector data used to label and supplement the civil objects using Civil 3D. Planimetrics
are created using simple lines, arcs, blocks, text, and dimensions. Examples of planimetrics are: showing
where paint is used in the project for lane striping to annotating size of structures.

Sample Name: 1234567_PLAN_DESC.DWG
Location: \Proposed\ BaseFiles\

Description: Proposed Basefiles

Alignments

It is highly recommended that all alignments be housed in a file that is separate from any vector data or
other engineering data. Depending on the size of project, it may be necessary to separate alignments
into several files. This will be dependent on work sharing and size of project.

Alignments should be shared between drawings using the data
shortcut feature available in Civil3D. Alignments should not be
promoted at any time, thus creating duplicate alignments in the
project.

Sample Name: 1234567_ALGN_DESC.DWG
Location: \Proposed\ BaseFiles\

Description: Construction centerline alignments

Surfaces

Any surface created during the project development process should be segregated from and vector
data, this includes contours. Corridor surfaces should be housed in the same file as the corridor. Any
grading surfaces (e.g. detention ponds) should be housed in a separate file from the corridor file, or any
other file containing alignments or vector data.
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Surfaces should be shared between drawings using the data shortcut
feature available in Civil3D. Surfaces should not be promoted at any
time, thus creating duplicates in the project.

Sample Name: 1234567_TINN_DESC.DWG
Location: \Proposed\ BaseFiles\

Description: Finished grade surfaces

Corridors

Corridors should be kept separate from any other engineering data generated during the project
development process. This includes alignments and surfaces (except corridor surfaces).

Corridors can be shared using data shortcuts and can also be
sampled for section views by referencing the drawing that hosts the
corridor.

Sample Name: 1234567_CORR_DESC
Location: \Proposed\ BaseFiles

Description: Proposed corridor models

Sample Lines & Structure Section

Sample lines, and the resulting section views should be kept separate from any other engineering data
generated during the project development process. This includes alignments and surfaces. It is possible
to sample corridors by referencing the CAD file they are housed in. This is the preferred method for
creation section views that include the corridor for construction purposes.

Sample Name: 1234567_DRAN_DESC
Location: \Proposed\ BaseFiles
Description: Proposed and existing drainage structure sections

Pipe Networks
Pipe Networks can be kept in a separate file or in the same file as any alignments.

Pipe networks should be shared between drawings using the data
shortcut feature available in Civil3D. Pipe networks should not be
promoted at any time, thus creating duplicates in the project.
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Sample Name: 1234567_PIPE_DESC
Location: \Proposed\ BaseFiles
Description: Proposed pipe network

View Frame Groups
View frame groups should be kept in a separate file mainly due to their nature and use in a project.

View frame groups should be shared between drawings using the
data shortcut feature available in Civil3D. View frame groups should
not be promoted at any time, thus creating duplicates in the project.

Sample Name: 1234567 _VF##_DESC
Location: \Proposed\ BaseFiles\VFrames

Description: View frames used for plan sheets

Bridge
Bridge files are numerous and vary according to the size of the project. Detailed file names can be
found in Chapter 4.

Sample Name: 1234567_BRDG_DESC
Location: \Proposed\ BaseFiles

Description: Contains proposed bridge basefiles

Traffic
Traffic files are numerous and vary according to the size of the project. Detailed file names can be
found in Chapter 4.

Sample Name: 1234567_TRAF_DESC
Location: \Proposed\ BaseFiles
Description: Contains proposed signing and striping basefiles

Traffic Control
Traffic control files are numerous and vary according to the size of the project. Detailed file names can
be found in Chapter 4.

Sample Name: 1234567_TTCP_DESC

Location: \Proposed\ BaseFiles
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Description: Contains proposed construction phasing basefiles

Earthwork
Earthwork files are numerous and vary according to the size of the project. Detailed file names can be
found in Chapter 4.

Sample Name: 1234567_EWRK_DESC
Location: \Proposed\ BaseFiles

Description: Contains proposed cross sections and surfaces for calculating earthwork quantities

Sites
Sites should not be used in an NMDOT project.
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Secrion

6: Borders and Covers
Standard borders have been developed by the New Mexico Department of Transportation for internal

and external use. These borders are available on the internal Engineering Automation Bureau website
and the external NMDOT website. This section discusses the NMDOT borders and their design. Items
discussed in this section:

B Border Use
Border Dimensions
Plan and Profile Generation

Consultant Logos

Covers

kd xd k3 kd ka

Sheet Set Manager
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Border Use

The NMDOT border was created using the standard NMDOT template and is intfended for use on all
sheet files in an NMDOT project plan sefs. The border is placed as vector elements and the standard
template has a layout with the border already placed.

Border Dimensions
The NMDOT border is typically plotted on 11" x 17" paper for submittals and for the contractors to be
used in the field. NMDOT supplies all borders scaled 1:1 based on the 11"x17" final print.

1 nEw MExICO DEPARTMENT
OF TRANSPORTATION

T
TRE | B

T RrTan

i
i
i

Em o 14 CRAVRNGE G DESIGED BY. B DRAWINGECALE: 9= 00 SHEET NO. #% - S

Figure 6.1: AutoCAD Plan Border
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Plan and Profile Generation

NMDOT supports the use of the Civil 3D plan production tools. This tool allows for the easy creation of
plan and profile sheets, plan sheets, and double plan/profile sheets.

The sheet creation process for Civil 3D requires the NMDOT_Sheets2021.dwt to be used when
creating the view frames. The use of the sheets template allows the tool to create the sheets
using the NMDOT standard borders at standard scales.

FROUECT CONTROL NUVEER: g8

NEW MERICO D EPARTMENT
OF TRANSPORTATION

MATCHLINE 580400
A TCHLINE 5o3+00

I

I
o e
o | Ev

PLAN DRAING ECALE: IF= 8000
HORIZCNTAL GCALE: 1%= 100 VERTICAL GCALE 68

=)

=

e
i
i

[Ty T - DESINED EY. o CRAMIG SEALE 1'=100  SHEET NO. S A

Figure 6.2: AutoCAD Plan and Profile Border
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Consultant Logos

To help ensure standards are met on consultant deliverables, NMDOT has included an area in the cover
sheets that may be used for consultant logos. Animage, or vector elements, may be used in this area
to create the consultant logo. The logo must plot correctly using the NMDOT standard plotting methods
(see Section 13).

Covers

NMDOT utilizes several different covers depending on many factors regarding the project. The NMDOT
project manager will communicate which cover is to be used for the given project. The NMDOT covers
are designed for final 11" x 17" printing. As with all CAD files delivered by the NMDOT, the covers are
designed to print correctly using the NMDOT standard plotting methods.

New Mexico

DEPARTMENT OF TRANSPORTATION
CONSTRUCTION PLANS

CN #H#HH

#HHHt COUNTY

(=100
L
MP ES832 TOMP g8

1
*c@;c‘h
#4454 DESIGN REVIEW o
Where: #88% CONFERENGE RM. S&HTAFE. NM

When: Thursday. December 17, 2(!20;,""@f

NMDOT WEXTED Tiime: XK PM Tox:xxp|1 o

Figure 6.3: AutoCAD Plan Cover
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Sheet Set Manager
The Sheet Set Manager is an important tool in a civil engineering project. It allows the automation of

content in a sheet file in a project. NMDOT has developed a custom Sheet Set Manager file, .dst, that is

infegrated into all covers and standard border sheets. This is completed using fields within AutoCAD.

It is not advisable to modify the fields in the covers, or standard borders sheets, manually. The .dst file
should be kept at the root of the \Plans\ directory. This file should be named {PCN}-SheetSet.dst. The
custom settings in the .dst file can be accessed by right-clicking on a file shown in the .dst file and
selecting the Properties... command. The .dst file must be delivered with the project.

B Sheet Set Properties - PCN-SheetSet

Sheet Set
Name

Calleut blecks

Page setup overrides file
Project Control

Project number

Project name

Project phase

Project milestone
Sheet Custom Properties
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PCN-SheetSet

Sheet Set Description

X

-
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U
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New Mexico
DEPARTMENT OF TRANSPORTATION
CONSTRUCTION PLANS

© CN #HHH#

© #iHH COUNTY.

B Sheet Set Properties - PCN-SheetSet
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PCN
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Project Phase - Not Used
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PROJECT CONTROL NUMBER: ###

B.O.P. CN #iHH
BEGIN WEST CRO.
STA. #H#, M.P. #5H

BEGIN I-40 CONSTRUCT,
STA. #HHH#, M.P. 5

MAJOR STR RE
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BRIDGE NO. ####
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()

THE 2019 EDITION OF NEW MEXICO DEPARTMENT OF
TRANSPORTATION STANDARD SPECIFICATIONS AND
STANDARD DRAWIN GS FOR HIGHWAY AND BRIDGE
CONSTRUCTION SHALL GOVERN CONSTRUCTION OF
THIS PROJECT.

PROJECT CONTACT INFORMATION

NMDOT PROJECT DEVELOPMENT ENGINEER
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A Sheet Set Properties - PCN-SheetSet
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PROJECT CONTROLNUMBER: ###

STORM WATER POLLUTION PREVENTION PLAN INFORMATION

NOIINPUTS

NMDOT PROJECTS REQUIRE ELECTRONIC NOI SUBMISSION - PAPER SUBMISSION REQUIRES PRIOR APPROVAL,

PERMIT NUMBER:

NMR100000 STATE OF NEW MEXICO, EXCEPT INDIAN COUNTRY

NMR101000 INDIAN COUNTRY WITHIN THE STATE OF NEW MEXICO, EXCEPT NAVAIO RESERVATION LANDS THAT ARE COVERED UNDER ARIZONA
PERMIT AZ100001 AND UTE MOUNTAIN RESERVATION LANDS THAT ARE COVERED UNDER COLORADO PERMIT COR100001

OPERATOR NAME: NMDOT, DISTRICT #

POINT OF CONTACT: DISTRICT # PROJECT MANAGER
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SHEETS CAM SHOW NO EFFECT ON HISTORIC

=|&
z
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PROJECT CONTROL NUMBER: ### 6
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Secrion

7: Template Files

The standard NMDOT template files have been developed with careful consideration given to the
design specifics of New Mexico projects. These files are the basis of all NMDOT design files and should
be used throughout the project. It is paramount that the standards and settings discussed in this section
be considered prior to, and during, the development of the project.

It should be noted that all template files are living documents, subject to periodic updates. Please
check the NMDOT website for updates.

Items discussed in this section:
2 Template Files
Units
Coordinates Systems
Angles

Layouts

kd k@ kd =4 =4

View Ports
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Template Files
NMDOT has separated its templates into four templates:

e  NMDOT_Survey2021.dwt
NMDOT_Bridge2021.dwt
e NMDOT_2021.dwt

e  NMDOT_Sheets2021.dwt

The reason for this separation is to minimize the amount of data used in one file. Autodesk files have the
potential to grow large in file size during a civil engineering project. By separating the template, the
resulting project files are smaller in size. Another reason for the separation is to minimize the potential of
the wrong styles being utilized.

Units

NMDOT provides Civil 3D template files for use on all projects designed for the department. All projects
are required to use the standard template files.

NMDOT provides an AutoCAD template which are defined in Feet. No coordinate systems or
projections are applied to the template.

(= Drawing Settings - NMDOT_2021(MikeBrandtWork) O x

Units and Zone lTranstrmation ]ObjectLayers ]Abbreuiaﬁons ]AmbientSetﬁngs ]

Drawing units: Imperial to Metric conversion: Scale:
Feet “ | | US Survey Foot(39.37 Inches per Meter) w | 17 =100 ~
Angular units: [ 5cale ohjects inserted from other drawings Custom scale:
Degrees ~ Set AutoCAD variables to match 100
Zone
Categories: Mo Datum, Mo Projection s

Available coordinate systems:

Mo Datum, Mo Projection e

Selected coordinate system code: l:l

Description:
| Mo Datum, Mo Projection |

Projection:

| Unknown projection |

Datum:
| Unknown Datum |

Cancel Apply Help
Figure 7.1: AutoCAD Template Units
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The structural template is defined in Architectural units. No coordinate systems or projections are
applied to the template.

Coordinates

. Drawing Units

Length
Tupe:
rchitectural Y
Precizion:
00 1/64" o

Inzertion scale

[Initz to goale inzerted content;

Inches w

Sample Output

114220
45 0"

Lightinig

Angle
Type:

Decimal Degrees e
Precizion;
0.00o0 “

[] Clockwise

[ itz far specifuing the intengity of ighting:

|nternational w

Cancel

Diirectior.... Help

Figure 7.2: AutoCAD Structural Template Units

Coordinate readouts determine the accuracy and format of the overall readout returned by the CAD
application. Readouts focus on two specific settings: coordinates and angles. Coordinates set the
format and accuracy of the design file, based on the units specified and the degree of accuracy
based on decimal or fraction.

March 2021

Page | 59



Section 7

The NMDOT template has the coordinates settings established using the foot unit and a precision
setting of three decimal places (Figure 6.3).

[Units and Zone Ir'rransformaﬁon ”Object Layers ﬂ]Abbreviaﬁons | Ambient Settings

Property Value

[MGeneral

DDegree of Curvature

[DLabeling

CiTime

& D unitless

[Dipistance

[MDimension

& [coordinate
Unit foot
Precision 4
Rounding

[(MGrid Coordinate
@ NClavatinn

Override

round normal
Sign sign negative '-'

Child Override

Lock

Figure 7.3: AutoCAD Coordinate Settings

Direction

Direction settings control the format, mode, and accuracy of the design files angular settings. These

settings will determine the readout of the angle determined.

-
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Figure 7.4: AutoCAD Direction settings

Page | 60

March 2021



Section 7

Layouts

Layouts are the AutoCAD version of a digital sheet that is printed to create the individual page to be
included in the project plan set. AutoCAD files can have multiple layouts within each drawing. The
NMDOT template contains one layout with the NMDOT plan border placed as vector elements for use
by the CAD user. The NMDOT_SHEETS2021.dwt femplate file has many different layouts (plan and profile,
plan, cross sections, etc.) to be used when creating sheets for a NMDOT project.

NMDOT engineering consultants are welcome to create as many layouts as necessary to effectively
create a project plan set. The number of layouts is limited fo a maximum of 10 per drawing file (see
Sheet Naming below.)

Template Update Process

Any changes, or additions, to the NMDOT Template will be made by the CADD Committee. A request
must made by email and include detailed information on the changes/additions to be made. A
drawing with an example of requested changes can be included. The request by email with drawings,
or documents, attached must be sent to NMDOT.CADDCOM@state.nm.us
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Sheet Naming

The names of all new layouts created in a design file should be self-explanatory and the use of the

Description field is required. Af no point should a model name contain the term “temp” or any

deviation thereof. If a femporary model/layout is created during the project development, it must be
deleted prior to submission to NMDOT.

If it is determined that a CAD file is to have multiple sheets contributing to the final plan set, the design
file name should contain the sheet range.

Design file name

PCN3PPO1.dwg

Description Sheet Models/Layouts
PPO1

PP0O2

Plan and Profile sheets 1 thru 5

PPO3
PP04
PPO5

PCN2TSO01.dwg

TS01

Typical Section sheets 1 and 2

TS02

Table 7.1: File Naming with Multiple Layouts
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View Ports

The use of view ports in AutoCAD is essential in the creation of sheets. There are no limitations to the
number of viewports in a single layout. Each viewport must have a standard plotting scale associated
with it. The standard layouts within the NMDOT template files have a custom north arrow associated
with the initial view port. This north arrow is designed to rotate to reflect true north should the view within
the view port be rotated. If any other viewports are created and show a plan view, the NMDOT north
arrow must be inserted intfo, and associated with, the viewport.

PRD.ECT CONTROL NUMEER: 8888

—de
|

NEW MEXIC 0 DEPARTMENT
OF TRANSPOR TATION

ViewportType  Plan - §if
Viewport Order -1

Figure 7.5: View Port Creation
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Section 8

Secrion

8: Survey Standards

NMDOT has developed a file naming convention that is to be applied in every project delivered to the
department. This section also addresses workflow issues within the CADD application and the
separation of sheet files and base files. Items discussed in this section:

7]

State Plane Coordinates

a

Point Description Key Set

&a

NMDOT Point Attributes

a

CAD Standards
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State Plane Coordinates

The New Mexico Department of Transportation designs all projects using local ground coordinates
directly derived from GPS observations of found or set confrol monuments on the project site. These
contfrol monuments have both local ground and New Mexico State Plane 1983 Coordinates.

Standard Point List

The segregation of point numbers is necessary to allow for easy identification and setting of points by
survey crews within NMDOT and its confractors. The point numbers to be used for survey purposes range
from 1-49,999. Points ranging from 50,000-100,000 are used for project development. The following
table is the breakdown of survey point numbers and their use.

Point Numbers Description

1-99 GPS and supplemental control for site
100-299 Calculated Points for search points, photo control, stakeout, etc.
300-499 Set photo control
500-999 Found ROW Monuments, Section Corners, adjacent property
1,000-49,999 Topo shots.
Table 8.1
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Along with the grouping of point ranges, NMDOT has developed a point code list that standardizes the
information gathered in the field. NMDOT does not accept additional points beyond what is listed.
Should the surveyor have any additions, or recommendations, please contact NMDOT Survey Section
Head. The following table contains all the points used by NMDOT during field surveys. Please note the
Layer column as it represents the layer in which the resulting point graphic should reside.

A breakdown of all points and their properties can be found here.

NMDOT Point Attributes

NMDOT had long ago begun the process of collecting meta-data in the field during survey collection.
This meta-data, or attribute, allows information to be accessible to office personnel without the need to
reference survey field books. Examples of these attributes are: tree diameter, tree type, point
description, etc. With Civil 3D, this information is not mandatory, but the import process is very specific
as to the order of import. The following table is a listing of attributes in the order of import.

Attribute Name Value Description CSV Column
Feature Name Text Feature Name F
Bridge No Text Bridge Number G
C Stab ft Numeric (feet) H
Desc Text Description |
DiaHt in Numeric Diameter Height (inches) J
Dia_in Numeric Diameter (inches) K
DiaWid_in Numeric Diameter Width (inches) L
Dim ft Numeric Dimension (feet) M
E Stab ft Numeric N
GrateDimEt Text Storm Grate Dimension o

(feet)

HDWL Ht ft Numeric Headwall Height (feet) P
Height ft Numeric Height (feet) Q
LeglLn_ft Numeric Leg Length (feet) R
LegWwid ft Numeric Leg Width (feet) S
Length ft Numeric Length (feet) T

MilePostNo Text Mile Post Number U
N Stab ft Numeric North Measurement to Rim Vv

— — (feet)
NoBoxes Text Number of Boxes W
Number Text Number X
OpenHt ft Numeric Open Height (feet) Y
OpenWid _ft Numeric Open Width (feet) Z
PaintPanel List AA
S_Stab_ft Numeric South M_easurement to AB

Rim (feet)

SigDirectn Text Sign Direction facing AC
Spread ft Numeric AD
Stamping Text AE
Stand_Mast List AF
Type Text Type of element AG
TypeDesc Text Type & Description AH
W Stab ft Numeric West Measurement to Rim Al

— — (feet)
Photo Photo Photograph number Al
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Linear Features

The workflow that has been developed for NMDOT projects includes the ability fo automate linear
feature creation while importing the surveyed points intfo Civil 3D. When using the NMDOT feature code
list along with the NMDOT template, the following linear features will be automatically created. Given is
the code, if the resultant feature is a breakline or not, and finally, the layer the feature will be placed.

A breakdown of linear features, codes, and more details are available here.
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Secrion

9: Reference Files

Reference files are necessary for any creation of drawings and are used extensively throughout the
NMDOT design process. The standard workflow of the NMDOT is to utilize references of design base files
in lieu of copying all design information into a single design sheet. This method allows for segregation of
design criteria while enabling “real time” updating of design changes. In addition, this method allows
for separate layer controls enabling the user to control the display of layers within each reference file
while not affecting the active design file. ltems discussed in this section:

2 Reference File Usage
Reference Pathing

ﬁ Data Shortcuts
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Reference File Usage

The NMDOT's use of reference files is critical to all aspects of project design and brings together multiple
design disciplines info a “real time" viewing and editing process. This process becomes important when
multiple design aspects, like drainage and roadway design interact on a project. In the case of a
roadway widening project, the design team will need to reference the proposed drainage design (i.e.
culvert design and locations) including existing contours to determine any potential issues with curbb and
guftter locations. This communication of information can be made available in “real fime” between all
departments simultaneously by utilizing reference files.

Reference File Pathing

Reference file pathing in AutoCAD can be accomplished using three methods: Relative, No Path or Full
Path. The Full pathing method saves the entire path to the reference file. This includes the mapped
drive and directory structure (e.g. K:\\OurProjects\NMDOT\PCNA\....). Because NMDQOT may noft utilize
the same drive mapping as any consultant, the use of Full Pathing is not recommended.

The No Path option utilizes the project values set in the user’s options. Because each user’'s options may
vary, the use of No Path is not recommended.

The Relative Path option stores the location of the reference based on the current file's directory. From
the current directory, AutoCAD stores the location as having to navigate up/down folder(s) and stores
the names of the remaining folders to navigate. No drive mapping is utilized and only the folders that
are pertinent to the location of the reference file is stored (e.g. ...\..\Existing\Survey\file.dwg).

When referencing in AutoCAD, it is required that the Path type be set to Relative path and the
aftachment type is set fo Overlay.

[~
Mame: | NMDOT C3D Styles ~| | Browse..
Preview Scale Path type
[ Specify On-screen
Yo 100
Rotation
Z
1.00 [ Specify On-screen
[ Uniform Scale
Angle: 10,000

Reference Type

() Mtachment (® Overay

[ Locate using Geographic Data

Show Details

Insertion point
[ 5pecify On-screen

OK

Block Unit

Unit: US Survey Feet
Factor: |1.000

Cancel Help

Figure 9.1: AutoCAD Reference dialog box
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Data Shortcuts

Data shortcuts are XML-based files that allow Civil 3D to share civil objects, such as surfaces and
alignments, between drawings. Data shortcuts allow project teams to avoid creating duplicate civil
objects in drawing files.

Data shortcuts require a specific directory structure which resides in the projects working folder. See
page 22 for a breakdown of the data shortcut structure.

NMDOT has integrated the data shortcuts structure into the standard NMDOT project structure. When
the NMDOT standard structure is utilized, the working folder is set fo the project root folder. Civil 3D will
automatically search the project structure for the standard data shortcut folders.

NMDOT will not accept any projects that do not utilize the data
shortcut method delivered by a consultant.
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Secrion

10: Layers

The AutoCAD drawing layer structure used by the NMDOT is based on the National CAD Standards
(NCS). While the NCS does not allow for major deviations for a government agency such as a
department of tfransportation, the NMDOT has taken some liberties when developing the layering
structure. These liberties allow the layering structure to represent the different design sections within the
NMDOT and the various types of projects the NMDOT develops and contracts to consultant engineering

firms. Items discussed in this section:
B Layering Schema
' Layer Filters

BI ByLayer Attributes
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AutoCAD Layers

AutoCAD assigns symbologies to layers and by assigning placed vector elements to specific layers, the
elements automatically adopt the symbologies. The layering schema found within the NMDOT
templates were developed to enable the use of layers for each design section within NMDOT.

ByLayer Attributes

The ability to assign symbologies to a layer is known as a “ByLayer” setting (see Section 9 for additional
information on symbology). Layer symbologies such as the color, linetype, and lineweight of vector
elements can be assigned to a drawing layer. When a drawing layer is made active, the lineweight,
linetype and color will automatically be changed if the active symbologies are set Bylayer-

The Layers Properties Manager can be accessed two ways: the Layer Properties button (see
Figure 8.1), or by typing “Layer” info the command line. The NMDOT has decided to assign
lineweights to all AutoCAD elements. This layer property has already been assigned in the
template, but the Show/Hide Lineweight toggle must be on-to view properly in the CAD file (see
Figure 8.2).

EwELE S -+ - $Ecvis

Home Inset Annotste  Modiy Ansiyz

atch Layer

Clipboard

2424.7526, 7524.8805,0.0000 MODEL i ~ F_ & [[7] ~ mARKE A0 & 35000 o [ =

&

Figure 10.2: Show/Hide Lineweight button
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Layering Schema

The NMDOT used the National CAD Standards (NCS) as the basis for its layer naming convention. While
the NCS does not encompass a single, large entity such as a department of transportation, the NMDOT
had to deviate slightly. This deviation is mainly found in the major groups and discipline designator.
Below is a breakdown of the discipline designators and major groups unique fo the NMDOT layering
structure.

Discipline Designator NMDOT Definition Description
C- Civil Roadway Design, Drainage,
Traffic, etc
G- General Any layer not unique to any
design section
L- Landscaping Any vegetation or irrigation
related objects
S- Structural Bridge or any structure requiring

structural engineering (e.g. large
CBC'’s, bridges, large drainage

structures)
U- Utilities Any utilities, or utility-related
objects or annotation
VF- Survey — Field shots Any figures, annotation or
survey points
VA- Survey — Aerial mapping Any figures, annotation, or

points that are placed during the
mapping phase of a project.

Major Group NMDOT Definition
DRAN Drainage
ENVR Environmental
RAIL Railroad/light rail
ROAD Roadway Design
RWAY Right-of-way
TRAF Traffic
BRDG Bridge/structures

NMDOT has adhered to the NCS standard of four characters for any major or minor groups. Should the
standard acronym for any given object not contain four characters, The acronym for material is
generally accepted as "mat”, therefore any layer containing this acronym should have a filde (e.g. C-
ROAD-MAT~).

Layer Filters

Due to the large number of layers within the template, the NMDOT has developed layer filters to enable
users the ability to work with a smaller number of layers. Selecting one of the layer filters in the left pane
of the Layer Properties Manager palette will display only the layers related to the filter in the main pane.
The Invert filter toggle located at the bottom of the Filters area will remove the layers associated with
the filter and display all remaining filters. The image on the right shows the new filtering tree that
excludes all layers from reference files. This allows the user to isolate local layers.
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All Annotation

All Non-XREF Layers
All Used Layers
AVIATION

ERIDGE
DRAINAGE
ENVIROMNMENTAL
GEMERAL
RAILWAY

RIGHT OF WAY
ROADWAY
SURVEY

TRAFFIC

UTILITY

Figure 10.3: Layer filtering
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Secrion

11: Symbology

A CAD application’s seftings of color, linetype, and lineweight are referred to as symbologies or layer
aftributes. It is possible to assign symbologies to layers or to vector elements. The BylLayer setting is the
standard for NMDOT. This section discusses the different symbologies associated with each. Items

discussed in this section:
2 Lineweights
ﬁ' Linetypes

ﬁ' Colors
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Lineweights

Lineweights refer to the plotted line thicknesses of each element within a drawing file. The
standardization of lineweights extends to the final plotting of a sheet file. These standards created for
lineweights are based on the idea that all elements representing the proposed design will be
prominently represented in the plan set. This has a large impact on contractors in the field and
designers completing As-Builts in the office. The NMDOT template prints by lineweight and layer, not by
color.

Linetypes

Custom linetypes are used to aid the user and contractors in easily distinguishing elements representing
design features such as daylight points, electric overhead lines, storm lines, etc. The NMDOT has
created custom linetypes for use in a NMDOT civil design project (NMDOT_Linetypes.lin).

All NMDOT supported linetypes are contained in the NMDOT template. The source .LIN file can
be downloaded from the NMDOT website or can be found in the NMDOT workspace installer.

Colors

Every element in a CAD file has a color that is either assigned to the element or assigned to the layer
the element is placed on. Colors are important in a CAD file as they allow for easy identification of
elements, and types of elements. The ability to plot by lineweight, the NMDOT can assign colors to
layers/elements that are somewhat logical (e.g. blue for water, red for electrical).
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Gray Scaling and RGB values

Gray scaling is a method used in a CAD file to “gray out”, or dither, a specified portion of the design to
visually depress the boldness of the features. For example, this method is used to reference existing
survey features, to "dull” their appearance visually on the screen, and to additionally invoke the plotting
output to be “shaded”. This proves beneficial in diminishing the focus on the existing survey while
enhancing the proposed design, allowing the designer to see existing and proposed features together
on the same design plan sheet.

All gray scaling should be done in the CAD file by modifying the ByLayer symbologies and/or overrides.
Several different gray scaling options are available for NMDOT projects (see Table 9.1).

% Shading RGB Value

50% 140,140,140
40% 153,153,153
30% 178,178,178
20% 254,254,254

Table 11.1: Gray scaling values

For AutoCAD deliverables, the standard color index is to be used (see Figure 9.2). All layers
should only be assigned colors based on index numbers and not RGB values.

- B’
B Select Color - o
I
Index Color | True Calor I Color Books |

||| AutoCAD Color Indesc (ACI):
HEEEN
T T T T ]
T T 1]
LT T[T ]
L[ [
L]
T T ]

I LT 1]
L[]

l ByBlock

[ ok || cancel |[ Heb

Figure 11.2: AutoCAD color table
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Secrion

12: Surfaces
Surfaces are used to represent both existing and design conditions.  Surfaces can be created using
many different methods, or a combination of methods. NMDOT has developed standards for the

creation, and use, of surfaces. Items discussed in this section:
5’ Definitions

2 Naming Conventions

BI Symbology
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Definitions

Surfaces are three dimensional representations of an area of land. Surfaces are defined by including
points, breaklines, and/or feature lines. Any modifications to a surface are permanently part of the
surface, and the order of operations effects the final surface definition. In a civil engineering project, an
existing surface is typically defined by the photogrammetric process and enhanced by terrestrial

surveying. A proposed surface is often created from the corridor of the project, or by 3 dimensionall
feature lines.

Naming Conventions
For survey surfaces, the name must indicate that it is the existing or original surveyed ground. The surface
name is used to create a new layer. Using dashes in lieu of spaces is recommended to ensure the layer
naming convention is preserved.

Example: EG-125, OR-NM12, EXIS-GRND, EG-125-NB
For design surfaces, the name must include the road being modeled along with the links used. Should
the project be separated for any reason, a counter will be necessary.

Examples: 125-NM-Corridor-Top01, NM138-Corridor-Datum
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Symbology
NMDOT has provided several styles to allow the display of surfaces to signify the various stages. Al
surfaces should be displayed on the proper layer.

For an example of style use, click here.

VFE-TINN-CONT-MAJR VE-TINN-CONT-MINR

Existing

N e C-ROAD-TINN-MAJR C-ROAD-TINN-MINR

While colors and linetypes may change, major contours should be displayed using either ten foot (10'),
or five foot (5') increments. Minor contours should be displayed five minors for every major contour.

rface utilizing NMDOT-Existing Contours style

Surface utilizing NMDOT-Proposed Contours style
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Section

13: Geometry

NMDOT has developed a standard for geometry elements such as horizontal and vertical alignments. [t
is important for all NMDOT projects to follow the standard naming conventions for geometry elements
due to the interactivity of the NMDOT and its consultants during the design process. Adherence to
these standards allows for reviews of data to be completed in a more efficient manner. In many
instances, multiple consultants will be involved in a NMDOT project, thus making a standard necessary.
Items discussed in this section:

™ Definitions
Fa Naming Conventions

5’ Symbology
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Definitions

Horizontal alignments are a series of curves and tangents which can represent roadways, intersections,
ditch lines, right of way, retaining walls, breaklines, or any other linear feature found in a civil design.
There are several methods for creating horizontal alignments. Some of the popular methods are the use
of graphic elements, importing an xml file, use of points (AutoCAD or Civil 3D), and the use of the
geometry tools available in Civil 3D.

Centerlines

Centerlines are graphical representations of the center of mat, but can also be representative of left, or
right, pavement edges. The type of roadway determines the location of the centerline. For example,
an off-ramp/on-ramp will have the “centerline” located at the inside edge of the travel way.

Survey centerlines are often the center of the right-of-way for the roadway involved.

Offset
Offset alignments are typically used for the control of corridors. Offset alignments are also used o
represent saw/cut lines where the assembly/corridor will be run using the offset alignment.

Curb Return

Curb return alignments are often created using the intersection tool in Civil 3D. The curb return
alignment is geometry that represents the radius curb and gutter between two edges of pavement in
an intersection.

Miscellaneous

Miscellaneous alignments do not represent any given entity for every project. Not every project will
utilize miscellaneous alignments. Miscellaneous alignments can represent any linear/circular entity and
are normally used to conftrol corridors. Examples of miscellaneous alignments are ditch alignments,
raised medians, lane tapers, and right-of-way.

NMDOT utilizes descriptive naming for horizontal alignments and profiles. Alignments shall be named
based on the road name they represent. Individual usernames, femporary names, or version names are
not acceptable for submission o NMDOT for review.

NMDOT reserves the right to reject any file containing non-
acceptable naming conventions.
At no point are any horizontal alignments to be a member of a Site.

Examples: 125-NB, NM126, EX-Louisiana, EX-NM12é
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Horizontal alignments that represent items other than roadways shall utilize the following alignment

abbreviations along with the alignment they are offset from:

Abbreviation Description

SC Saw Cut Line
LG Lip of Gutter
FL Flow Line
TC Top of Curb
FW Front of Walk
BW Back of Walk
HP Hinge Point
LW Lane Widening

Example:LW-125NB (Lane Widening-125 North Bound, FL-NM126 (Flow Line-NM124)

Naming Conventions

NMDOT does not enforce a strict naming convention for alignments in Civil 3D. It is important that each
alignment have a descriptive name to easily identify what the alignment represents. Examples of valid
alignment names include: NM-64-CL, SR528-EOP-NBND, 140-WB-CL
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Symbology

The symbology of alignments is determined by the state of the alignment: existing or proposed. The
most important factor in the display of alignments is the placement on the correct layers.

For an example of style use, click here.

. Existng  Proposed
Elements VF-ALGN C-ROAD-ALGN

Stationing VF-ALGN-LABL-STA C-ROAD-ALGN-LABL-STAT-PRIM
Point Information (PI's, PC'’s,

PT’s, etc.)

VF-ALGN-GEOM-PNTS C-ROAD-ALGN-LABL-GEOM-PNTS

Alignment utilizing NMDOT-Exist style

Alignment utilizing NMDOT-Prop style
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Curves are annotated with the data centered in the curve and must contain the following information:
name of alignment, Pl Station, Delta, Radius, Tangent length, and length of curve.

CL MAINLINE
P/l =8TA 6+00 712
A =50°28'49" RT.

R =500 00’
=235.771"
L =440 52

Tangents are annotated with the data along the alignment. The tangent information displayed must
contain the name of the alignment along with the bearing and the distance of the tangent. Each
tangent must be individually annotated.

N61°30 24"E 364 41

Another option for annotating alignments is to display the information in a table. Using the appropriate
tools, this is a simple task. The information displayed in the table must be equivalent to the information
normally displayed in plan view.

G1° 30" 24.29"
N86° 44'48 60"E
i] 568° 00" 47 09"E

Sta: 11+62.99 500.000 | 201. S589° 57" 24 82'E

-_----
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Section

14: Profile & Section Views

NMDOT has developed specific standards for the display of profile and section views. Both views allow
for a three dimensional view of the project on a basic level. Along with displaying the existing and

proposed geometry elements, profile and section views are used with ROW location in regard to slope
tfreatments, structure placements, and depths of material of the design. Items discussed in this section:

™  Definitions
Fa Naming Conventions

5! Symbology
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Definitions

Profile & Profile Views: A profile view provides a longitudinal view of the existing ground and provides the
engineering feam an avenue to present the geometry for the new alignment. All profile views for
NMDOT projects must be based on a horizontal alignment and not CAD graphics. NMDOT has provided
styles for use with the NMDOT template for use when creating profile views.

Structure Sections: A structure section is a cross section view of the roadway showing a profile view of a
drainage structure. Noft all structure sections are perpendicular to the roadway, as some structures are
at a skewed angle.

Cross Sections: A cross section is a view of the existing and proposed roadway cut perpendicular to the
roadway geometry. A cross section will display the existing ground as well as any depths of pavement,
concrete, or base aggregate.

Sample Lines: Samples lines are civil objects created by Civil 3D to sample civil objects to be viewed in a
cross section, or structure section. Cross sections and structure sections cannot be created without the
existence of sample lines.

Naming Conventions
Profile & Profile Views: Each profile view and associated profile shall be named using the horizontal
geometry name and shall be descriptive of what the object represents.

Structure Sections: Each structure section shall be named using the horizontal geometry name and shall
be descriptive of what the object represents.

Cross Sections: Each cross section shall be named using the horizontal geometry name and shall be
descriptive of what the object represents.

Sample Lines: Each sample line group shall be named using the horizontal geometry name and shall be
descriptive of what the object represents.
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Symbology
For an example of style use, click here.

“““

1o

Profile utilizing NMDOT-Exist style

March 2021 Page | 93



Section 14

Profile uﬁlizg NMDOT-Prop.urnoﬁ style

Profile ilizing NMDOT-Pp. style

Cross Section utilizing NMDOT-Section View style
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Sectrion

15: Corridors

Corridors in Civil 3D are a dynamic method to acquiring final grades and creating the proposed model.
NMDOT has developed methods and styles for creating corridors for all projects engineered for its use.

.'J | . oy

B Definitions

2L | . .

B Naming Conventions

ol Symbology
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Definitions

Corridors

Corridors are the main element in a modern civil design that is utilized by NMDOT for each of its projects.
The corridor allows the user to determine if certain aspects of the design are feasible and if they are
desirable (e.g. purchasing of Right of Way). Corridors utilize the horizontal and vertical alignments as
well as the existing surface to calculate what the final grades will be for the road to be constructed.
Corridors should be created in their own drawing (see page 41 of this document)

Assemblies
Assemblies are cross-sectional components that represent the road to be modeled. Assemblies are
built by combining sub-assemblies.

Sub-assemblies

Sub-assemblies represent sections of roadway (e.g., lane pavement, sidewalk, daylight). Assemblies
must be assembled in the same drawing the corridor will be modeled. They cannot be referenced in
any way to be utilized in differing corridors outside of the host drawing.

Corridor Surfaces
Corridor surfaces are the friangulated points calculated from the corridor processing. Corridor surfaces
often represent the finish (fop) grade and the bottom (datum) of the proposed design

Naming Conventions
The naming of assemblies is important and the NMDOT convention for naming assemblies includes the
road name and the insertion station.

Example: 125-NM

Naming Conventions

Corridors

All corridors shall be named according to the horizontal alignment they are utilizing for horizontal and
vertical confrol. Should there be several iterations of the same corridor reflecting varying designs, each
shall include a counter following the name.

Examples: 125-NB, NM138

Corridor Surfaces

All corridors surfaces shall be named according to the surface they represent. The surface name should
also include a reference to the corridor they were derived from. Should there be several iterations of
the same corridor reflecting varying designs, each shall include a counter following the name.

Examples: 125-NB-Top01, NM138-Datum01
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Symbology
For an example of style use, click here.
Corridor utilizing NMDOT-Assembly Creation code set style
Corridor utilizing NMDOT-Corridor Creation code set style
Corridor utilizing NMDOT-Cross Section Display code set style
March 2021 Page | 97



Section 15

The page intentionally left blank.

Page | 98 March 2021



Section 16

Sectrion

16: Pipe Networks
Pipe networks in Civil 3D are a true-scale representation of all drainage structures and pipes for any
given project. The pipe network is designed in Civil 3D with all standard pipe, and structure, sizes

detailed by NMDOT.
ﬁ' Definitions
ﬁ' Naming Conventions

ﬁ' Symbology
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Definitions

A pipe network is a civil object within Civil 3D that is defined by a collections of pipe object and
structure objects that are associated with each other to represent a pipe system. The purpose of a pipe
network in a civil design to ensure the drainage design for the project is sufficient and meets all project
expectations and safety protocols, along with client requirements.

Naming Conventions

The naming of pipe networks should be descriptive and contain a reference to the mainline of the
project the network is associated with

Example: 125-Pipe01, NM550-Pipe01

Symbology

For an example of style use, click here.
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Section

17: Annotation

Annotation within AutoCAD has brought a greater flexibility and integration than previous versions. This
added flexibility allows for AutoCAD shape files and Windows systems fonts to be fully integrated within
the design environment. The NMDOT has chosen to utilize Windows system fonts to be fully compatible
between applications. Items discussed in this section:

m.

R

NMDOQOT Standard Fonts
Text Styles

Text Sizes

Text Justification

Special Characters
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Page | 101



Section 17

NMDOT Standard Fonts

The NMDOT has standardized three primary fonts: Arial for survey, design, and fitle text. These font
types are accessed from Windows System fonts and are represented below.

Existing Text Style = Arial

Proposed Text Style = Arial (with 20° slant) or Arial Bold (with 20° slant)

Arial or Arial Bold with a 20° slant will not be used for general notes or tables.

Bold text label styles

Label type Text height
Match lines 0.10
Station Labels 0.07
Geometry Labels (PI, PC, PT etc...) 0.07
Curve labels 0.07
Bearing and distance tangent labels 0.07

All Autodesk Civil 3D labels will have text mask

Text Styles

NMDOT has established text styles in order to simply standard adherence. It is not
recommended to create deviations from the NMDOT Standard Text Sizes

The Annotation Scale tool allows for dynamic text sizing with minimal effort. This method allows for the

development of sheets with multiple detail scales. The use of the Annotation Scale tool makes all text
height calculations unnecessary.

The Annotation Scale tool determines the multiplication factor to be applied to all text and dimensions.
The scale is applied by selecting the desired scale for each view port (see Section 6: Layouts).

Structural
General Text 1/16”

Title Text 3/32” .10

THIS IS 'NMDOT- EXISTING TITLE' TEXT STYLE

THIS IS 'NMDOT-EXISTING' TEXT STYLE

THIS IS 'NMDOT-EXISTING' TEXT STYLE

THIS IS ‘'NMDOT-PROPOSED' TEXT STYLE
THIS IS ‘NMDOT-PROPOSED' TEXT STYLE

An image showing NMDOT-Existing title, NMDOT-Existing, and NMDOT-Proposed text styles
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Text Justification

Text justification is described as the “anchor point” for a single text element or multi line text node. This
justification is important to set for text placement and alignment. The NMDOT's standard text
justification is defined for single text strings o be Left-Center and for Multi Line text nodes to be Top-Left.
This allows all single line text to align from the left and multi-line text such as general notes to align left

and start from a Top start point.

The NMDOT's standard fitle block text justification should be set within a data file as Center-Center

justification. (See Text Fields within this section for additional information).

Special Characters

Special characters are symbols used for specific design annotation not found in standard font libraries.

These symbols represent annotation such as Centerline, Flow Line, etc.

Symbols can be accessed by right-clicking in the text entry window and selecting the Symbol flyout.

From this flyout, any number of symbols can be selected.

Symbol
Import Text...

Paragraph Alignment
Paragraph...
Bullets and Lists

Columns

Find and Replace...
Change Case

All CAPS

Autecorrect cAPS Lock
Character Set

Combine Paragraphs
Remove Formatting
Background Mask...
Editor Settings

Help

Cancel

Ctrl+R

Degrees
Plus/Minus

Diameter

Almost Equal
Angle

Boundary Line
Center Line
Delta

Electrical Phase
Flow Line
Identity

Initial Length
Monument Line
Not Equal

Ohm

Omega
Property Line
Subscript 2
Squared

Cubed

Non-breaking Space

Other...

%2%d
%%p
%%

\U+2248
\U+2220
\U+E100
\U+2104
\U+0394
\U+0278
\U+E101
\U+2261
\U+E200
\U+E102
\U+2260
\U+2126
\U+03A9
\U+214A
\U+2082
W+00B2
\U+00B3

Ctrl+Shift+Space
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Additional Default Symbols
AutoCAD Civil 3D allows special characters to be accessed and placed with the following AutoCAD
%% method. These symbols are placed utilizing the Arial fonft.

%% Method:
%%d = degree symbol
%% = plus Minus

%%cC = diameter symbol

o———— 3

° +

Figure 16.2: Placing symbols in AutoCAD using %% method
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Text Fields

Text fields are used within the NMDOT standard title block. These fields are text “place holders” for text
to be automatically populated by the desired information from the project .DST file. Fields are used to
determine last saved date of a file, as well as the username of the person who printed the file. The
NMDOT will continue to expand the use of fields in subsequent CAD standard releases. All defined fields
should not be modified for any file being submitted to the NMDOT.

Structural Build Notes

Structural build notes will have 2 columns one for standard drawing and the other for the build note.
Standard drawing references will be shown per build note/line.

REMOVE EXISTING 1 - 30°X65.07' RCP LT

REMOVE EXISTING 1 - 30"X68.92' RCP RT
206-03, 206-07 BUILD 1 - 30"X78' CULVERT PIPE LT. NORMAL

570-02, 511-11, SEE SHEET 2-20 WITH END SECTION, CLASS "A” TYPE | RIP RAP AT OUTSIDE END, AND 4:1 SLOPE BLANKET
206-03, 206-07 BUILD 1 - 30°X90' CULVERT PIPE RT. NORMAL
511-11, 570-02 WITH 4:1 SLOPE BLANKET AT MEDIAN AND END SECTION AT OUTSIDE END

Typical Section Labels

Existing Typical sections will be labeled with letters
Proposed Typical Section will be labeled with numbers
Quantities and Schedules Tables

Tables will be created using Microsoft Excel, text height for titles will be 14 and text heights for general
text will be 10. Once the spreadsheet have been created it is to be copied, paste special link and
scaled by 0.7. all text within the spread sheet will be Arial or Arial Bold, no slant is to be used in table
information.
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Secrion

18: Blocks
The NMDOT provides block libraries for use in all its civil projects. Blocks are utilized in lieu of repeatedly
drafting the same elements multiple times. The use of blocks also aids in standardizing elements/details

of NMDOT projects. Items discussed in this section:
ﬁ' Block Libraries

M@ Block Attributes
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NMDOT Block Libraries

Most blocks are drawn at a 1:1 scale, based on the NMDOT drawing units. Some blocks are not to scale
to allow for easy identification and plotting. These blocks are mainly utilized for survey mapping.

Block libraries are AutoCAD drawing files with a .dwg extension. They can be opened in
AutoCAD as a standard file and the blocks edited using the block editor tool.

The insertion point of each block is the coordinate 0,0. Every element used to create the block is drawn
on the Default, or 0, level, with symbologies set to ByLayer except for Linetype. The linetype is manually
set to Continuous to ensure the cell maintains its appearance regardless of the layer the block is

placed.

NMDOT has developed the following libraries to be used in its civil designs whether created internally or

by a consultant:

AutoCAD Block Library
BridgeBlocks.dwg

Description

Schedules, details, and symbols

used in bridge plan sheets

Coming Soon

Blocks used in the creation of
NPDES sheets

Coming Soon

Roadway features, details, and
cross section and profile blocks

Coming Soon

Used for CAD mapping with the
NMDOT feature table

Coming Soon

Includes North arrow, information
block for border, bar scales, and
utilities legend

Coming Soon

Signing and traffic control blocks.
Used to supplement GuidSIGN cell
libraries

Table 18.1: Block libraries

Block Attributes

Any custom blocks are to be drafted using ByLayer symbologies for color and thickness. Linetypes must

remain either continuous or O.
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Secrion

19: Dimensioning

The NMDOT has developed dimensioning standards for all internal design departments and consultants
to follow. These dimensioning standards follow a simple methodology of settings as referenced in the
following section. Items discussed in this section:

ﬁ Geometry & Symbology
ﬁ' Units
ﬁ Text
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Geometry & Symbology

NMDOT has two distinct dimension styles: Existing and Proposed. The main difference between the two
styles is the text used. The Proposed style utilizes Arial Italic and the Existing style utilizes Arial.

For an example of style use, click here.

Dimensions utilizing NMDOT-Proposed dimension style

—— 'NMDOT-Existing' —— NMDOT-Froposed Dot L EADER STYLE

LEADER STYLE ~ 'NMDOT KEYED NOTE'
“ [Eapersmie LEADER STYLE

—'NMDOT KEYED NOTE(BKG)'
LEADER STYLE LEADER STYLE

An image showing all NMDOT multileader styles

—— WMDOT Proposed”
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Sectrion

20: Plotting

New Mexico Department of Transportation has provided plotting resource files for use in all NMDOT
projects. These files allow the plofting from AutoCAD to the standard PDF format. NMDOT has provided
plotting resource files to enable its consultants and employees to provide standardized hard copies of
the project plan sets. Items discussed in this section:

@  NMDOT Plotting Standards

M@ AutoCAD STB Files
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NMDOT Plotting Standards

All plotting resource files can be obtained by visiting the NMDOT website or calling the Engineering
Automation Bureau. These files include print drivers which control the printing of color, gray-scale, and
pdf prints; and pen tables which control gray-scaling of existing features, priority, and text substitutions.
Unless specifically stated in consultant contracts or requested by Internal Design, NMDOT standard print
size is based on “11x17" paper. All borders are drawn to scale (see Section §) based on “11x17."

AutoCAD STB files

NMDOT has determined AutoCAD plotting will use a named plot style table. Named plot style tables
are files with an extension of .stb. STB files allow for lineweights to be determined either by layer or
element, and not the color of the item. The NMDOT STB file has several values entered based on gray

scaling (see Section 9) prinfing.

. Plot Style Table Editor - NMDOT_Standard.sth
General Table View Fom View
Plot styles: Properties
Normal Color: se ohject color
Plot White Dither:
- 0
85°% Girey :
50% Grey Grayscale: O
40% Grey Pen #: Automatic =
Color-Screened
Black Virtual pen H: Automatic =
Calor Screening: | 100 =
Linetype: | Jse ohject linstype
Adaptive: Oin
Lineweight: | Jse ohject linewsight
Line end style: | |jgq object end style
Description: Line join style: | Jse ohject join style
Description_1 Fill style: | Jse ohject fill style
Edit Lineweights... Save As...
Add Style Delete Style
| Save & Close | Cancel Help

Figure 20.1: NMDOT_Standard STB settings
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The selection of the STB is done in the print dialog or in the page setup manager.

ey A
g A

i N e

oo e k|| G

Figure 20.2: Select STB via print dialog

£ Page Setup Manager >

(1™
:“E Current layout: MMDOT PLAN

Page setups
Current page setup: <Mone=

Set Current
Mew...
Modify...
Import...

Selected page setup details

Device name: MMDOT_DWGE To POF.pc3

Plotter: DWG To PDF

Plot size: 17.00 x 11.00 inches {Landscape)
Where: File

Description:

(] pisplay when creating a new layout Help

Figure 20.3: Page Setup Manager
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Secrion

21: Acceptable Delivery Formats

The NMDOT has developed CADD Standards files for internal and consultant use. For the NMDOT design
departments to complete projects initiated by the consultant community, it is necessary to specify the
required deliverable expected by the NMDOT. Given the impact that the design environment brings to
both internal and consultant design projects, this specification is critical fo the accuracy and digital
compatibility between parties. This section will briefly outline the requirements of the NMDOT for alll
CADD deliverabiles. Items discussed in this section:

5’ .DWG formats

2 Packaging
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.DWG formats

NMDOT will only accept project deliveries in native DWG format. Translations are not acceptable, and
the project data will be returned to the submitting consultant for correction. NMDOT will accept the
following versions of files from consultants:

AutoCAD/Civil 3D

Version

File Extension .DWG

Table 20.1: Acceptable file formats

Packaging

NMDOT will accept CD/DVD's containing project data in an uncompressed format. All submitted
project data should be delivered to the Engineering Automation Bureau for analysis and should not be
submitted to project engineers or design technicians.

All project data should be in the standard NMDOT project directory structure. All blank folders can be
deleted prior to placing data on the CD/DVD. All non-CAD files should not be moved from the original
directory to avoid breaking any dynamic linking with other files, including CAD files.

The use of the Autodesk AutoCAD Civil 3D electronic submittal is preferred. This tool is in the application
pulldown>Publish>eTransmit.

Share the drawing

Send to 3D Print Service
I Send solid objects and watertight

meshes to a 3D print service,

Archive
Package the current sheet set files for
archive.

7 eTransmit
Create a package of drawing files and
their dependencies,

Export Email
Send the current drawing file as an
email attachment.

Publish
Share View
Upload a Shared Yiew to view and

. share online.
Print

Drawing

Pl Utilities

Options Exit Autodesk Civil 30 2021
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Preparing Files

The preparation of files for submittal is absolutely necessary when working in a Civil 3D environment.
Preparing files for submittal is required due to file size and the integration of data and references within
each project.

Prior to submittal all files should have the following commands applied:

AUDIT

o FIX ALL ERRORS FOUND

-WBLOCK

o INCLUDE ALL ELEMENTS

When running the ~-WBLOCK command, the resulting file will replace the file being processed. The Civil
3D data (surfaces, alignments, etc.) and data shortcuts will have to be re-established once the files are
replaced.

eTransmit

When submitting files to NMDOT for review, or further development or review, it is highly recommended
that the eTransmit tool be utilized to create the submission package. The eTransmit tool allows for alll
project design files fo be packaged including all external references, images, blocks, and plotting files.
The result of using this tool is a single zip file that can be delivered to NMDOT.

€ Create Transmittal X
- =
? Curmrent Drawing(s): ,I?g Current user: michaelim
Files Tree Files Table Select a transmittal setup
= (Currert Drawing

28 ¥ SampleCivilObject.dwg
|s] JPG File
@ AutoCAD Plot Style Table File

Setup description:

Transmittal Setups...

Included 7 file(s), 1731KB Add File... Preview

Enter notes to include with this transmittal package

View Report Cancel Help
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Options
It is advisable to verify the settings of the eTransmit tool. See the image below for all desired setfings.

Notable changes from the delivered product is:

Set default plotter to ‘none’

Purge drawings

I Modify Transmittal Setup

{7y Cument user: michaelm
= Curmrent transmittal setup: Standard

Actions
[J Send e-mail with transmittal
~ Set default plotter to ‘none’

Transmittal type and location
Transmittal package type:

Zip (*.Zip)
[] Bind extemal references
File format: Bind
Keep existing drawing file formats ~ Insert
Maintain visual fidelity for annotative objects () Purge drawings

Transmittal file folder:
| P:\Sample Project’] ~ |

Transmittal file name:

Prompt for a filename

SampleCivilObject - Standand.zip

Path options Include options

[ Include fonts

Include textures from materials
v | Include files from data links
Include photometric web files
[ Include unloaded file references

(®) Use organized folder structure
Source root folder:

|P:'—-.Samp|e Project

() Place allfiles in one folder
() Keep files and folders as is

Transmittal setup description:

Cancel Help

Naming Conventions
The naming of the resulting zip file should include the PCN (Project Control Number) along with the

submission state.

Example: 6100220-é0percent.zip, 6100220-final.zip
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Sectrion

22: NMDOT Consultant Workspace

The New Mexico Department of Transportation’s (NMDOT) corporate workspace offers NMDOT the
opportunity to globally control the CAD environment while retaining necessary levels of personalized,
departmental, and project specific seftings. This environment gives management the fools to assist
NMDOT's designers and draftsmen by developing an easy to use environment which also conftrols
accurate project settings within the CAD interface. Items discussed in this section.

5! Consultant Deliverable Workspace
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Consultant Deliverable Workspace

The NMDOT has developed consultant workspaces for AutoCAD Civil 3D to be used by consulting firms
producing design projects for the NMDOT. These workspaces are self-contained and “invokes” alll
necessary NMDOT CADD Standard Files for respective projects. These workspaces are “fully contained,”
having the same functionality as the infernal NMDOT CADD environment and is similar in operability.

The NMDOT workspaces can be downloaded from the NMDOT CADD Standards website. A readme.txt
file is included within each download to aid consulting firms in the use of NMDOT workspaces.
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Secrion

23: Georeferenced Imaging

New Mexico Department of Transportation has ufilized raster images for several years. Allimages were
geo-referenced with the information in a header embedded in the image itself. Raster imaging has
undergone fremendous amounts of advances in recent years. Along with these advances, several
image formats have become widely accepted in the civil engineering field. The NMDOT standard for
raster imagery is the focus of this section. Items discussed in this section:

B Imaging Standard

2 Compression

March 2021 Page | 123



Section 23

Imaging Standard

The NMDOT has begun to integrate Geographic Information Systems (GIS) technology in the design
process. This has led fo many changes to the method in which projects are created and delivered. The
workflow for the creation of Geo-referenced images remains consistent with only the delivered file
format changing.

The NMDOT has set the standard for raster images as a Georeferenced Tiff (GeoTiff) file. The GeoTiff file
has become the new standard for raster imaging due to the compatibility with ARC GIS software. All
GeoTiffs will be delivered with the accompanying world file, projected in the New Mexico State Plane
Coordinate System and NAD 83.

NMDOT will also accept GeolTiffs including .JPG compression with all GeoReferencing in the header of
the image. The basis for .JPG files must be a GeoTiff with a world file to be accepted as a final
deliverable for any photogrammetric confracts.

Compression

The NMDOT has determined a critical need for image compression on all aerial photos submitted to the
NMDOT. The .jog compression is an industry standard for compressing orthos and has been adopted by
the NMDOT. Any other types of compression will be rejected at the consultant’s expense.
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