MEMO

TO: CADD Users

FROM: CADD Committee; Ron Henke (chairperson), Jon Collado, Diane Gunsch,
Nancy Horner, Diane Laub, DeLane Meier, Brian Raschke and Joyce Schmidt
(secretary)

DATE: July 26, 2007

SUBJECT: CADD Standards Implementation

The Noth Dakota Department of Transportation (NDDOT) wants to stress the importance of
following the CADD Standards. These standards increase the readability and consistency of
design plans. When the format is consistent, readers can find information quitlest@andard
level of professionalism is met and maintained.

CADD Standards are also needed for automation. CADD Standards allow applications such as
MicroStation and GEOPAK to work together. CADD tools and settings can be adjusted for one
particularway of drawing and designing. These tools can be set up once and used on multiple
projects. In order to make the most of these tools, the CADD Standards need to be used. The
NDDOT is expecting full implementation of the standarfiee CADD Standards nust be

followed.

If you are having difficulties applying the CADD Standards to a particular task, please contact
the CADD Specialist or a CADD Standards Representative.

20/jdc



CADD Standards

TABLE OF CONTENTS

Nov 2011

Support
Manuals and TULOFAIS.........couuiiiviiiiii e e (Sept)...6.2.0..1.1
The CADD Specialist and Support Groups..........ccceeeevvevvvieenn. (NOVO D) evvrrrrnnnns 1.2
Standards COMMIIEE........ccuu i e (Sept)...6.2.0...1.3

Project Administration

Project DIFECIOMES......ccvvvreeiiiiiie et e e aneera e (DECO .0, 2.1
File Naming CONVENTIONS...........uuueiiiiiinieeeceeeiiiinene e e e e e e e e eeees (Sept)..6.1.0..2.2
Aareadme Filend Directory Cleaning.........cccceeeeeeeeeeeevieeeeeeeennn. @ul y..607..2.3
Standards DIr€CIOIY.........uuuuuuuuiiiiiee e e e e eeeee s (Sept)..6.1.0..2.4
Configuration Settings, Preference Settings and User Interfacg@ov )4.1.1.....2.5
MELIC SUPPOI....ciieeeeeeieeeeeeeeeieeteeee e e e e ettt s eeeennnnen (.Oct ...0.0.5.).2.6
CADD Standard Revisions (When to Use Old Standards)...... ©Oct).4.08...2.7
Taking Electronic Drawings into the Field...............cccvvvvvieeee.. (Oct ).4.0.8....2.8
Final Plan DaVErY ..........oooovvviiiiiiii e (Sept)..61.0.2.9
Plan DiStriDULION. ......civeiii e e e et e (April @9) ..., 2.10
CUIMENT SOMWAIE. ... ceeeeeie ettt e e e enas (Nov )4.1.1.....2.11
Current RESOUICE FIlES.......ovvveiiiiiiee e (Nov )4.1.1....2.12
Software License AQreementsS..........cceeevvvevviiiieeeneeeeeeeeeeeeeeinnnns (Sept)...6.2.0...2.13
MicroStation
LT I | (ST (Dec ).ata0...3.1
Global OFigiNS.......vveiiiiieee e (Sept)..5.1.0..3.2
MicroStationTemplates, Tools and Task Navigatian................ Sept)..610..3.3
[ V7S] ES T Sept)..6.1.0..3.41
AByLevel 0..Set.t.i.n.g.S. .. (Oct ..6.05).3.42
LEVEI LIDIAriES . ... oeeeiiee et e e e amee e e e e e eees (Sept)..56.1.0.343
LiNE SEYIES ..ot eeeee e enne e e (Sept)..6.1.0..35
(O] | PR Sept)..61.0..36
ANNOLAtioN ANAFONTS......uiiiiiii e emmeaaes (Sept)..6.1.0..3.7.1
PAY o] o] (=NV/ = 11 T0] 0 F- YT (.Jul y...0.04.8.72
D)1 T=T 0] o] g1 T SRS (Sept)..6.1.0..38
Patterning and HatChing..............ccoooiiiiiiiceei e (Sept)..56.1.0..3.9
[0 B B T A VZ=T £ (Sept)..6.1.0.3.10
Print OrganiZer......cccooiiiiiiii et eemr e (Sept)..s6.1.0..3.11
Referencing Drawings and Attaching Rasters.............ccccccvveeee Quly..607.3.12
Printing Rasters (PICIUIES)........ccovuuiiiieiiiiiiiemceiiie s e ©ct ).4.0.8....3.13

ANNOLALION SCAIB.......iieeiie e e e Sept..010..3.14



CADD Standards

GEOPAK
GEOPAK User PreferenCeas.. ... (@ct ).4.08...4.1
GEOPAK Database (GPK)..........cooivviiiiiiiieemee e (.0ct..6.05)4.21
Coordinate GEOMELIY . .....ieeiieeiiie e eeee e eeeeee e @ul y..607.4.22
ProjeCct ManAgQer.........uuuuiiiiiiie e aeeee e e e e (OCtE B) v, 4.3
Design and Comput@iin Manager.............cceeveeeeeieiiieaseiieeeeeeeenn (©ct).608...44
Digital Terrain Model...........ooovviiiiiiiiire e ( May ..6.0.0.).4.5
Survey Manager Database............ccceeviiiiiiiccciicic Dec )4.1.0...4.6
Cross Sections arfBarthwork...........oooveeviieeiie e (Nov )a.1.1....4.7
Cross Section INterval..........o.viieiiiiii e (Nov ..6.1.1).4.7.1
Roadway DeSIQNEL...........covvuviiiiiiiii it e e eeens (Nov ..6.1.1.).4.7.2
Criteria Filesand Related Input FileS.........cccccoeeeeeeiiiiieeeiieeee. (Nov)..6.1.1.4.7.3
Slope Stake REPOILS.........oovvviiiiiiiiicmme e (Nov ..6.1.1.).4.7.4
BarthWOrK ... oo e (Nov ..6.1.1.).4.7.5
Cross Section Sheet Layout Files...........cccccceeeiiiiieciiiiiiinnn, Dec ).6.1.0...4.8
Plan Sheet Library........coeeeeieiiiieeeeeeee e (Nov )a.1.1....4.9
Super Elevation.............ooooiiiiiiiiieeee e (O0ct ).4.08...4.10
Legal Description EditQr...........coovviviiiiiiiiimeee e e (Oct).a08..4.11
Survey Alignment Data Sheets..........cccceeeeeeiiiicceeiiiccee e (Feb..60.9).4.12

Bentley Map

Geographic Coordinate Systems (GCS).......cccoeevveeeieeeeiieeeiinnn. @ec ).a.1.0...5.1

1A G 1 = T (Sept)..01.0.5.2

Rasters and Geographic Coordinate Systems.............ccccceueee. (Nov6.1.0)...53

Web Map Services and Raster Manager.............ccccceeeevicmeeennns (Nov )a.1.1....54
Axiom

Axiom Title Block Manager.............oovuvveuiiimiireeeeeeviiiiieens (@ct ).4.08...6.1

Axiom FileRename and FileResequence................ccccvveemeeen.. (©Oct ).4.08...6.2

Other Standards and Procedures

As-built Plans (Record Drawings)........ccoceeeeeeeveiiieeieenneeeeeeeeeeeee ¢(.Juny..6.0..7.1
Arc Internet Mapping S®ICE..........ceeeeiiieieeeeiiiceeeieeee e (Nov )a.11....7.2
Tags, Professional Stamping and Signing.............cccccveeveeeeee. (Sept)..6.1.0..7.3
Addendums an€hange Orders........cccceeveeeeeiiiiiiieeeiieieeeeeeeeeee Mar )a.1l...7.4
Roadwayinventory Management System...........cccccceeeeeevieeene. Mar )a1.l...7.5
Incorporating Microsoft Word and Excel Documents............... ©ct).4.08...7.6
Scanning Documents into PDF Plan Sets.............ocoovvvvvcemnnnen. ©Oct ).8.08..d.7

Miscellaneous Help

Using MicroStation Files in Microsoft Word...............ccccceeiiieee. (Nov )a.1.1....8.1
BeNteY VIBW.... oot (Oct ).4.0.8...8.2
Extracting a XYZ File from ACMap......ccccccoeeeeeeiviiiiiieeee e @uly..601.83

Important Tips for Printing PDF Plan Sets............cooooovivviieeen, (Oct ).4.0.8....8.4



CADD Standards

APPENDIX

March 2011
Plan Production File Naming Standsrd................eveeeen. (MBFO D) +eeeeeneeeneeeeeeeeeneesseamees A
ReferencCing Tree.....oovvieiiiiiiiiie e (AU G )O.Le0uneereenienarenneensannns A10
Custom Line Styles........cooveiiiiiiiiiiiiiieeee e, (AU G ) O.Le0uneeniireenaeeneenseeneneesd B
(OF=] | I ] o] = 1 (ST (AU G )L 0uneeniireinieinienriemeneedd C
Known Problems with CADD Applications.................... AUG )ELOu i ieenens D

Organized by Application

NDDOT Approved Abbreviations.............ccccccevvvvvvieen.... (Mar 81l )eeeeererneeernrersmeeneens E
Utility Company Abbreviations.............ccccoovvvvvvvieeeeeeeenn. (MAT cBdL)rrrrenennnieesammeenns F
Patterning.........ooovviiiiiiiiii i erre (DECO®) vevvnniiriiirireinirerrirerrenn . O
Plan (Border) Sheets.........cccceviiieiiii e, (AU G )B.Le0rnreereeeneesnneesimeenees H
Electronic Field BOOK COAES.........coevvvieveiiiieeeeieeeis (NOV ) 8.0 Buueernreinreeneeesieeenennns I
GEOPAK Earthwork and Criteria..........coovvvvvviiveeieennn. (3@N) 808 unieeieieeeereeeseeaeenns J
MicroStaton/ GEOPAK Standards Request Form........ (MAY c8.0.0.)eeueeeeeeerneesimeenees K
Keyboard characters.............ccoovvviiiiieeee e (AUGALD) e vveeeeeeeeeeseeeaeeesimeereens L
Plot Driver table..........oooveviieiie e (AUG )BL0irernreernrerreeenrernnnens M
Macro,VBA and MDLINAEX........coveviiiieieeieiiiceeeeeeeeeeann (AUG )BL0ieernreirnrerneeenrernnnens N
Tag SeUNAEX.......cooviiiieiiii e e (AU G )BduOierrnrernrerneeenneeernmns! @)
DIMeNSIoN StYIES......cooiiiiii e (AUG )BL0enrernrireineeenresieenenns P
Drawing Production Guidance............cccceeeveeevieeeeeeeennnnn, (Ma T ) Bdedenreeniieeieneeenerssinennnsd Q


http://www.dot.nd.gov/manuals/design/caddmanual/appendixa.pdf
http://www.dot.nd.gov/manuals/design/caddmanual/appendixa.pdf#page=10
http://www.dot.nd.gov/manuals/design/caddmanual/appendixb.pdf
http://www.dot.nd.gov/manuals/design/caddmanual/appendixc.pdf
http://www.dot.nd.gov/manuals/design/caddmanual/appendixd.pdf
http://www.dot.nd.gov/manuals/design/caddmanual/appendixe.pdf
http://www.dot.nd.gov/manuals/design/caddmanual/appendixf.pdf
http://www.dot.nd.gov/manuals/design/caddmanual/appendixg.pdf
http://www.dot.nd.gov/manuals/design/caddmanual/appendixh.pdf
http://www.dot.nd.gov/manuals/design/caddmanual/appendixi.pdf
http://www.dot.nd.gov/manuals/design/caddmanual/appendixj.pdf
http://www.dot.nd.gov/forms/sfn51169.pdf
http://www.dot.nd.gov/manuals/design/caddmanual/appendixl.pdf
http://www.dot.nd.gov/manuals/design/caddmanual/appendixm.pdf
http://www.dot.nd.gov/manuals/design/caddmanual/appendixn.pdf
http://www.dot.nd.gov/manuals/design/caddmanual/appendix0.pdf
http://www.dot.nd.gov/manuals/design/caddmanual/appendixp.pdf
http://www.dot.nd.gov/manuals/design/caddmanual/AppendixQ/Drawing_Production_Guidance.pdf
http://www.dot.nd.gov/manuals/design/caddmanual/AppendixR.pdf

CADD Standards

Support

1.1 Manuals and Tutorials
Sept 2010

Internet Resources

This manualCADD Standards manual is available on the NDDOT Internet Web site:
www.dot.nd.gov/manuals/design/caddmanual/caddmanuallpsiés should review this web
site for all future revisions.

TheNDDOT Surveys to Asbuilt manual is available on the NDDOT intedrsite:
http://mydot.nd.gov/manuals/caddrelated/asbuilt/asbuilt.htm

TheProcedures for Calculating Final Earthwork Quantities manual is available on the
NDDOT intranet sitewww.dot.nd.gov/manuals/design/caddmanual/ndioteduredor-
calculatingfinal-earthworkguantities.pdf

The Complete Knuckleheads Guide to Using GEOPAK
www.wil.fhwa.dot.gov/design/cadd/idiotxm

NDDOT Server Network Resources

Axiom manualsare located under their respective folders under
M:\APPSProductionDesgn\AxiomV8.

Avarietyofi How Too0 reference vi deoS\SUPRAGRTHpW Tades ar e

Chapter 21 Surveys and PhotogrammetADD Editing is available at
SASUPPORTTeamsSurveyNonMicroStationDatdraftingStandardéevel NCH21 CADD
Editing Standards.pdf



http://www.dot.nd.gov/manuals/design/caddmanual/caddmanual.pdf
http://mydot.nd.gov/manuals/caddrelated/asbuilt/asbuilt.htm
http://www.dot.nd.gov/manuals/design/caddmanual/nddot-procedures-for-calculating-final-earthwork-quantities.pdf
http://www.dot.nd.gov/manuals/design/caddmanual/nddot-procedures-for-calculating-final-earthwork-quantities.pdf
http://www.wfl.fhwa.dot.gov/design/cadd/idiotxm/
../../../How_To
../../Survey/NonMicroStationData/DraftingStandards/Level_1/CH21%20CADD%20Editing%20Standards.pdf
../../Survey/NonMicroStationData/DraftingStandards/Level_1/CH21%20CADD%20Editing%20Standards.pdf
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1.2 The CADD Specialist and Support Contacts

Nov 2011

The CADD Specialist (Jon Collado, 32839)provides technical engineerimglated support for
CADD programs. His other duties include:

Researching and maintaining CADD technologies
Providing application specific training
Coordinatingengineering relatestandards development and impkntation

The CADD Specialist is the primary mi@ct for technical engineerimglated CADD support
guestions. Support from agorkers is also important. Here is a list of other users who may be
able to help you:

GEOPAK- Survey / DTM:
Troy Zornjak, Paul Stuis

GEOPAK- Alignments / COGO:
Chad Frisinger, Rank&amardzic

GEOPAK- Earthwork:
Chad Frisinger,Ranka Samardzic

MicroStation
Deb Fahlsing, Connie Schafer, Travis Cork, Paul Stubbs

Information Technology:
Diane Gunsch Kai Christensen

Adobe Acrobat
Travis Cork, Garrett Hartl
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1.3 Standards Committee
Sept 2010

Members:  Jon Collado (chairperson), Deb Fahlsing, Troy Zornfetah Baedrst Diane
Gunschand Travis Cork

The Standards committee is responsible for developing, maintaining, dauougread providing

training for the NDDOT CADD standards. The standards commgteet responsible for

enforcing the standards. If a user has a problem or cannot use one of the standards, they should
fill out the MicroStation/ GEOPAK Standards Requderm, SFN 51169.
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Project Administration

2.1 Project Directories
Dec 2010

The sharing of information is a vital part of the success of a NDDOT project. Thus, when a new
project beginsa centralized directory structure is needed. Since it is tapiothat data is

shared but not corrupted by unauthedaisers, the Department has established a standard
procedure for directory creation and file naming.

Users should contact the AHelp Desko within ¢ttt
to st up a new project directory. UserssHod cont act t he (-grpddetiHplp De s k 0
Desk) The email request should include the project number. The Help Desk will setup the

standard root directories on the central CADD serdddDOT project nunbers consist of a

funding code, district, highway, agreement number,raitel point A typical number may be:
NH-8-013(031)389. The directory created for this project would be as follows:
r:\project80013389.031.

Each directory has the appropriatelséyg access set by division. Thus, Bridge staff is only
allowedwrite access to the Bridge subdirectot her directories wil|l be
staff. The directory under the\project80013389.031 directory would consist of the following
subdirectories:

As-built (Assigned District or Construction Division)
Bridge (Bridge Division)

Design (Roadway Design Sections

District (Any of the 8 District offices)

Consultant  (Hired Consultanfirm)

Material (Materials & Research Divisn)

ROW (Right of WaySectior)

Survey (Surveys andPhotograrmetry Section)
Traffic (Traffic Section)

Utilities (Technical Support Sectiptltility Coordination Plans
ePlans (ElectronicPlans)

Computer Services has optimized levels of ségso thatroject related folders, up to and
including the above root directories, cannot be deleted or edited. However, any folder can be
created by an individual user,qptahat level. Obviously, users need to follow certain
conventions of folder anfile naming in order to effectively communicate with others.

Under each of these root directories, there are unique folders that désersipecialized
operations of thesgsers. For example, the users in SurveysPdratograrmetry would use the
following directory when they are working efectronic field booldata:
r:\project80013389.03urveyEFB.
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The following are recommended subdirectories:

As-built
1 Sheets ROW
9 Sheets
Bridge
1 (Subdirectories for each structure Survey
name based on structure Number 1 Compilation
1 Consultant
Consultam 1 EFB
T As-built 1 Photos_Scans
1 Bridge
1 Design Traffic
1 Material I Sheets
1T ROW 1 Photos
1 Survey
1 Traffic Utilities
Design ePlans
1 Environmental 1 Addendum
1 Blue_Tops 1 Asbuilt
1 Photos 1 Final
1 Sheets 1 Plan_Rev
1 Preliminary
District 1 PS_E
9 Sheets

Material
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TheePlandirectory is used fomanaging Adobe PDF files. Under tBlandirectory, subfolders
are used to organizmlf filescreated at particular phases of project development.

Project Development Phase Directory Name
Preiminary Project Reviews Conducted before the PS&E Preliminary
Comprehensive Review of Plans Specifications Estimates done PS_E
approximately one month before the plan completion deadline.

Original version of plans first posted on the internet Final

After final plan completion and before the bid opening Addendum
After the bid opening, often used with change orders Plan_Rev

The Consultant directory is not automatigalteated. If consultants are involved on a project,
The Technical Suppomersonshould contact the help desk to have the consultant folder added.
Technical Support will have write access to all subfolders. Surveys and Photegramwill a
write access \stuor vtehyed fiscuobnfsou Idtearn. t

Occasionally, some projects are not assediatith a project number. The project may not be
adjacent to a highway such as a wetland mitig
have standard project numbers should be stored in a subdirectoryR:ipdejectmisd. A brief

project desgption could be used as the project subdirectory name. The sub directory structure

will be set up the same as a normal project. Users should call the help desk to get a base
subdirectory created.

Right of Way plots that are nassociatedavith a highwayproject are stored in the
AR:\projectPLATS_misao directory.
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Districts

Most users, including users in the NDDOT Districts, should be directly connected to the Central
Of fice server. I f you are a NDDOT Dicdalg ri ct
connect to the Central Office server (map thenive), contact the Help Desk (32857).

Sometimes the speed of access across networks is not acceptable. If you are a District User that
is experiencing network performance problems, do your wor& local serveugually the g:

drive) and move your worko the Central Office server:\ drive) after it is completed. After the
project information has been moved to the r drive it should be removed from the g drive. Be sure
to set up and use aqgpect directory structure that is similar to the CenDffices. Except for the

drive letter designation, the directory and file path should be the sameGentha Offices

(example: dproject80013389.03Mistrict).

Consultants

Consultants shafiet up and use a directory structumeikr to theCentral Office
1. Create a project folder using the NDDOT Standard directory structure. Consultants

can revise the server or drive designation as they need (example:

x:\NDDOT\project80013389.031). Everying afterthe project number (example:

80013389.031) must be setup the same as the NDDOT standard girejetoty.

Do all work in this directory?

When a project is complete copy the files to a CD or DVD

If an entire project has been completed for tEXDT (including design details), the

files should be sent tgour respective Technical Support Contact within the Design

Division.

5. If only the survey work is to be done by a consultant, the files should be sent to
Surveys andPhotogrammetry Section Leader.

6. Dependant on steps 4 and 5, the Technical Support Contact or the Survey and
Photogrammetry Section Leader will import the project information to thedrive
andre-pathreference files with Axiom Reference Manager.

Hwn

All users, especially District and @sultantusersheed t o use the ASave Rel

when referencing files. The AnSave Rel ative
integrity when the files are moved from one drive to another.

P
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2.2 File Naming Conventions
Sept 2010

MicroStationdrawing names have been standardized for easy, quick and consistent identification
and they have been standardized to ease the preparation of plan plotessetardSiames also

apply to nondrawing files that aresed in a plan plot seflhis section applies to names of

original files. For names of the pdf plan sets, Seetion 2.9

Appendix Alists the current standard drawing names. When you are about to create a new file,
check the appendix to find the correct naming convention. Rteasact the CADD Specialist
(seeSection1.2? i f you need a file name that doesnoét

Standard drawing names can be made up from 4 parts; prefix, plot number, suffix and suffix
modifier. The following drawing name is in@rdance wth the standards:
004SW_002_SCOPE.dgn

I n this exam@ 048Wt heh e pirpd fORXx crauindb e rhoSCORE uf f i x 0 |
Note the underscore characters are standard name dividers. They are used after the prefix, plot
number and beveenthes uf f i x and suffix modi fier. The ex
Asuffix modifiero.

The fiprefixo is used to divide and organize p
drawings that are going to lb@ectly incorporated int@ plot s¢for plan production. These

plots are used to directly print a sheet in the plans. The prefix should not be used for a

referenced drawing thatidirectly included in the plans. For example, topog information

include in the plans imdirectly included in the plans because it is a referenced drawing. The

topog drawing should not have a prefix. The topog drawing would just be named TOPOG.dgn.
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The following table lists standard sheet name prefixes.

Section |Section Description SheetName
Number Prefix
001 Title Sheet 001TS
002 Table of Contents 002TB
004 Scope of Work 004SW
006 Notes 006NT
008 Quantities 008QS
010 Basis of Estimate 010BE
011 Data TablegConcrete Pavement Repair Locations, Coring Dateé011DT
Salvaged Base Summary, Earthw&kmmary, Mass Diagraretc)
020 General DetailsSuper Elevatiofables and Layouts 020GD
030 Typical Sections 030TP
040 Removals 040RM
050 Inlet & Manhole Summary 050IM
051 Allowable Pipe List(Pipe Policy) 051AP
055 Drainage Layout§Separat Plan and Profile Sheets for Drainage 055DL
Items, Use When PP Sheets too Crowded)
060 Plan & Profile 060PP
070 Contours 070CT
075 Wetlands, Erosion Control and Seeding 075WL
080 Layouts Fencing and Miscellaneolisyouty 080LO
081 SurveyCoordinateand CurveData 081CD
082 Survey [ata Layouts 0825D
085 Landscaping 085LS
090 Paving Layouts 090PL
100 Work Zone Traffic Control 100Wz
110 Signing 110SN
120 Marking 120MK
130 Guardrail 130GR
140 Lighting 140LT
150 Signals 150SL
160 ITS 160IT
170 Bridges & Box Culverts 170BR
175 Soil Boring Logs 175SB
180 Pit Platsand Borrow Areas 180PT
190 Haul Road Restrictions 190HR
199 Tied Plans Not Contractually Requiring NDDOT CADD Standa 199TI
200 Cross Sections 200XS

Note, If Signing and Markig are on the same layout sheet use sectiofSigtting
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Information that is included in secti®i®40 Removals, 055 Drainage Layouts, 080 Layouts, 085
Landscaping, and or 090 Paving Layouts can be indludsetion 060 Plan and Profile instead

of segegating information irtheirrespective drawingsift he pl an and profil es
enoughspaceo clearly communicate details, additional sectisush a$40, 055, 080, 085 and

90 should beised.

The fuprhboetr on i s used t o asecyom (piefix)eof thk plandMhenglst wi t h i
numkers are used, they should start out at 001 for each section and increment up through the end

of the section. Plot numberseaused to organize sheets with section. They are not intended

to be the soleobl to organize allhe sheets wiih a plan plot set.

For example plan and profile sheets could be organized so that mainline plan and petile she

are before side street plan and profile sheets. A project may have 7 mainline plan and profile
sheetsand 4 side street plan and profile sheets. The mainline sheets could be numbered 001

though 007 and each specific side street sheet could be organized by the next plot mhmber.

sheet that directlprecalesthe mainline plan and profile sheet wouldrhenbered 008, the next

sheet would be numbered 009 and so on. Nléeplot number should be named with three

charactergor sorting purposesZeros should be used as place holders for plot numbers less than
100. The text N2Dheé st aXt efi2ad hiesta&lxso id0Rer t |

Leading zeros should not be used in the sheet title block for section and page number.

Plot numbers are not nestfor drawings that are not directly used for pfdot sets. They are

optional for drawings tt are directly used for a plan plot set if the full drawing name is

sufficient to sort the names in the correct order. Exanapiieawing that is the only drawing

within the section would not need a pbet dnumb
for the AScope of Worko sheet 1 f it is the on
within the AScope of Worko section to organi z

The fAsuffixo part of t hehinrmaeoon by sontens €at example i d e n
thereare many different types @fata and Table sheeBeveralre in section D1. However

users need a suffix to distinguish by nameGbeng DataSheets from th&arthwork Summary

Layout sheets. For drawings that are not directly included in a plasgblt referenced

drawing), the suffix part of the name is the same as the name of the drawing. Example the

drawing named TOPOG.dgn has a suffix that is the entire name.

Suffix modifiers may be added after the suffix to give additional distinctiorstaralard

drawing name. Suffix modifiers are usually option@hey are only mandatory fasbuilts,
addenda and change orders (see sections 7.1 andfiudgd, they should be based on the
information in the drawig. Users are to use their discratishen creating a suffix modifier.
Example, construction sign layout sheets may have suffix modifiers to indicate the phase and
location. The following drawing name is an acceptable standard name:
100WZ_012_CS_PhaselEighthSt.dgn. The suffix is CS ansltfix modifier is
PhaselEighthStSuffix modifiers can be used with any drawing name.
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2.3 AAREADME File and Directory Cleaning

July 2007

The AAREADME file should be aASCI text filethat hel users find dta within a project
folder. Each folder whin a project directory should have an AAREADME file in it. This file is
simply a text file thadescribes the folder contents

All AAREADME files should contain:

arwnE

Directory being described

Project Number(s)

PCN Number

Brief Project Description

Drawingsthat do not use the standard naming convention shouistée in the
AAREADME file. This list should also be submitted to a CADD Standards
representative in order to correct any deficiency with the Standardnyg
Convention.

List files that should nadbe archived. Lisbr groupfiles to be deleted after plan
completion, like conceptual drawings.

If a project was abandoned or shelved, a history of what was designed should be
detailed.

AAREADME file sfor the Survey folder should also contain:

8.
9.

10.

County Name

File Index

a. File Name

b. Progress

C. Description

Journal (in paragraph format)

It might include a dated description of how the data was collected, where it came from, or
what needs to be done in the future. Each entry should be dated and the authottsicbuld a
their name to the informatin in case someone has questions.

AAREADME files for Design, Traffic and District folders used for design workshould also

contain:

11.
12.

13.

14.

Name ofdesigners who worked on the filegthin the directory

Multiple gpk explanatiorflf multiple GPK files were used within one directory
explain why.)

Provideakey for correlating alignments (chains and profiles) This key should
describe what chains were used with what profiles

Explanation of Sub (children) directories.
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Examplefor a Survey Folder
R:\project70002091.065sURVEY\EFB>
NH-7-002(065)091
PCN 14794
ReconstructionPalermo Section, Stanley, east 10 miles

Mountrail County

2dBdy.dgn

Complete  EFB data and user information
Aareadmaext

Complete  this document
bdy91001.iwl

Complete  GPK input file for Hwy2
Efb-Top2

TEMP DEL Work file additioral Topo data
Efb-Top3

TEMP DEL Work file additioral Topo data
Efb-Bdy.dgn

In Progress EFB Bndry data; EFB data from January 2nd needs talted.
Efb-Top.dgn

Complete  EFB Topg data; includes side road extension at station 154+65 Left.
Job001.gpk

N/A  Contains current alignment. EFB data from January 2nd will need to be added.

18 March 0604 [ J . -mBiledein five. (5 datfilds panthay ex&ebfike with the
observation of the station information. These data files are the GPS observations of the control
points for the above said projedtsent thesedat files into the NGS OPUS processing center

and received back the OPUS derived coordinaté®dat files ad opus results (*.doc)
documents can be found under ¢€.

25 Mar c imail@romt ABC gnBineering]
Good Morning John,

We have completed the first segment, project number PCN14794. There are several things to
note.l changed the point numbers of the &sgwe discussed last week. Point numbers 312 and
313had al r eady Togaeand hheasleedstxt week. TBanks for all yotnelp.

Tim Smith ABC Engineering
(701)5551234
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Example for the Design, Traffic or District folders used for design
R:\project30002269.06® URBAN
CMU-3-002(065)269
PCN 12345
Hwy 2 throughthe City of Devils Laké Reconstruction

Files that should not be archived

All of the fUWémpoi holt ther Aisslesulgd be del et ed
submitted.

Designes

John Doe

Mary Jane

GPKi 001 was used by Design in t@entralOffice. GPK-002 was used by a consultant for
the tied city project (8 Street)

ALIGNMENTS KEY

HORIZ EXIST-V PRORV ROADWAY

BASEO1 N-S SECTION LINE (NEW STA S TO N)
BASEG6G4 N-S SECTION LINE (OLD STANTOYS)
PROPO1 EXSRO1 VERO1 WEST SR 34TH AVE END PROJECT 119+00
PROPO02 EXMLO2 VERO2 WEST MAINLINE ROADWAY

PROPO3 EXMLO3 VERO3 EAST MAINLINE ROADWAY

PROPO0O4 EXSRO04 VERO4 EAST SR 36TH AVETO 32ND AVE

PROPO5 EXSRO05 VERO5 EAST SR 32ND AVE TO END PROJECT 119+00

Sub (children) directories
The fisheeto directory was used for plan cu
plan details.
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Directory Cleaning

CADD Filesshould becleanedorganized and purgedggularlyduring project development.
Some CADD files should also be purged after the following milestones:

1. Final Plans Have Been Submitted

2. Final Construction Record$ave Been Completghcludingasbuilt drawings)

3. ThreeYears After Project CompletianFinal Construction Records Have Been
Completed.

Preliminary files that were only used for conceptual planrikg environmental documents,
should be kept through tltesign phase. The main environmental document stheustiored on
FileNet However mostconceptual planning documents on the r: drive should be paftgd
theFinal Plans Have Been Submittedor construction

Microsoft Word and otheword processing documents should also be purged aft€irtake

Plans Have Been Submittedor construction. Only documents that directly support the plans,
like plan notes, should be archived in the project directory. Other documents such as
correspoderce and reports should bekileNetor Central He. These documés should not be
archived with the project directory.

The only conceptual drawings that should be kept after the final plans have been submitted are
drawingsthat were @played at public meeting Drawingsdisplayed at public meetinghould

be kept util Three Years After Project Completionand then discardeddrawingsdisplayed

at publicmeeings should be grouped in a project sub directory for egsyification and

protection (exarple r.\project30002269.08MESIGN\WPublic Hearing). Remember that

drawings displayed at public meetings should not be edited after the meeting. You must keep an
unedited version of tharawings(including reference files)All files stored in a directy named

|l i ke APublic Meetingo, AfPubbcl nEormpui onofn®ubl i
three years after the project is completed.

After theFinal Plans Have BeenSubmitted, the only files that should be in the design folder
are files that directly support the final plans. Temporarydifnd files dmiling alternates that
were not advanced should be deleted after the final plans have been subMti¢iethtes or
optionsadvanced as part of the plansdfbing options like a steel bigg vs. a concrete bridge)
should be archived.

Consultants submittg final plans should clean the project directory before the electronic files
for final plan submittal arpackaged andelivered to the NDDOT.
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After the construction records have been completehat the time the project is moved near
line) some supportmproject files may be deleted from the project by the Information
Technology Division. The folleing list of filesthatwill be deleted at this time.

* X, *.rx GEOPAK Criteria Files

*.inp Inputfiles used mostly for GEOPAK

*.jou GEOPAKjournals

* bak Backup files

Projdbs Directory GEOPAK Project Managatirectory

*.ind Userinput filesused foa GEOPAK

* lis,*.btb *.rtb Files used for blue top booksslope stakes
*.ond User cogo output filegsed for GEOPAK
*.log Logfiles

*.cel Project cellibraries




2.4 Standards Directory

Sept 2010

Here is a summary ¢f h BDD®T Standard® i r e c tilesrstpréd. in thiskirectory are used
to configure many of the operations performed in MicroStation, GEOPAKIndedPlot More

CADD Standards

extensive descripti@of their functions are contained in tBection 2.5

Description

Directory

Axiom Support Files

S\STANDARD\ V8l \ AXIOM

Bentley View Setting Files

S\STANDARD\ BENTLEYVIEW

Geographic Coordinate Systems

S\STANDARD\ BENTLEY_MAP

Cell Libraries

SA\STANDARD\ V8I\ CELL

Configuration Files

S\STANDARD\ V8| \ CFG

Spell checker Dictionaries,
Border Sheet Tags, and Scale
definition

SASTANDARD\ V8l \ DATA

DGN Libraries

S\STANDARD\ V8| \ DGNLIB

Set UpConfiguration, Preference
Files

S\STANDARD\ V8I \ INSTALL

Interface Files

S\STANDARD\ V8I \ INTERFACE

InterPlot Support Files

S\STANDARD\ V8I \ IPLOT

MicroStation Macros

S\STANDARD\ V8l \ MACRO S

Central Office Plot Divers

S\STANDARD\ V8| \ PLOTDRV

Seed Files

S\STANDARD\ V8l \ SEED

line styles, fors, color table

SA\STANDARD\ V81 \ SYMB

Visual Basic

SA\STANDARD\ V81 \ VBA

GEOPAK Ciriteria Files

SA\STANDARD\ V81 \GEOPAK CRITERIA

GEOPAK D&C Manager

SA\STANDARD\ V8| \GEOPAK DCMAN

GEOPAK Drainage Files

SA\STANDARD\ V81 \GEOPAK DRAINAGE

GEOPAKSheet Files

SA\STANDARD\ V8l \GEOPAK SHEETS

GEOPAK Super Elevation Files

SA\STANDARD\ V8| \GEOPAK SUPERELEVATION

GEOPAK Survey Support Files

SA\STANDARD\ V8l \GEOPAK SURVEY
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2.5 Configuration Settings, Preference Settings, and User Interface
Nov 2011

Having the correct settings is required to use the NDDOT standards properly. Details of some of
thesesettingswill be discussed shortly. But for many users, the follgeimmmary will suffice.

For most NDDOT users, tretandard configuratiomrefererwe andsettingfiles should be
correctlyset up by support staff. Most of the CADD standard files are linked to\ttheve:.
Typically if one standard setting is set up corredtigy all will be correctly set.

Most users can typically tell if tirecomputer is set ugorrectlyby doing the following:
1. Open MicroStation

': C:\Test_Printing.dgn [2D - V8 DGM] - MicroStation VB8i (SELECTseries 1)

File Edit Element Settings Tools Utilities Workspace Applications Window Held

Tasks 1

i 1 |

2. The main menu shoul d havHEyoacamisBB) OT O pul |
everything is probably installed corrbct

Default Directories
Most user workspace files have beervmeod CHANDDG®T_CADD\s_drive\Support\users .
A subdirectory named after your user name should have been created under this directory. In
this explanation fAjcolladodo is used. But, ev
standards have been creto help you leverage this directory without having to adjust
configuration files.
The di rWwWbOOad CpDDfdoc has been structured the way i
1. Modified local CADD files are grouped together for easer management.
2. Files are groupd for easier portability. MicroStati€Beopak, NDDOT CADD
Standards and project information can be used locally, such as on ai lgyatiis

di sconnected from the networ k. See NDDOT
El ectronic Drawings into the Fieldo.
3. Flesar e grouped the way they are to copy s
4. Files are grouped the way they are to enable networked workspaces. A very small

group of wusers keep \Supporksepd@ace s@uoit dagse uh
these users is not dissed in this reference.

Your default user name and interface should be setup for you. These settings should be named

after your user ID.
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Look in: | < Local Disk (C) B oZxE N 2D-VBDGN

ﬁ] Associative_Regional_Boundary_for_Bentley.dan ﬁ] test_pattern.dagn
E] Drawing_for_Bentley_100WZ_050_Phase_3A.dan E] Zoom_Disappear_for_Bentley.dg
ﬁ] Drawing_for_Bentley_Phase_3A.dagn

E] junk2.dan

ﬁ] junk3.dan

E] junk4.dgn

ﬁ] junk&s.dgn

E]junk raster.dgn

ﬁ] junk.dagn

E] Line_Spacing_Waries_for_Bentey.dan

ﬁ]PayItemFiIters.dgn

E]Tempofﬁ-:e .dan

] test_pattern2.dgn

4 1 il

File name: fiunk dgn =l Open | @@__I

Flesoftype:  [CAD Files ("dan:" dwa:" dd) =] Cancel | Project: | No Project =l

I Open as read-orly Optiors | Interface: [jcollado ) j
y

Note, when you |l og on to your computer (log o
important for Windowb ut it i s i mportant for MicroStatior
as AnJcoll adoo)

User Configuration Files

Your wuser configuration file is named after y
(example, GNDDOT_CADD\s_drivaSupportusergjcolladaVv8i\Users§jcollado.ucf). Note, a

user may have more than one set of user configurations. Example, a user may have another
configuration file for the Al mage Viewero App
(C\NDDOT_CADD\s_drivaSupportuser§jcollada V8i\Usersiv.ucf).
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Cells ]! Cell Library: [.\users\jcollado\cell\COLLADO.CEL] o) x]
If you put personal cell libraries in the Tee

cell directory (example, | New... fsplay Al Gells In Path Display: Wirsframe ¥ |
CANDDOT_CADD\s_drivaSupport s

usergcollada V8i\cell), they will Detach

automatically be added to your cell list.| Semer=s=

You should not havto search for your | Ueracefistais..

personal cell libraries. -+ WMl Bridge. el
L iMell\cells_1scale.cel

cel\cells_plat_scale.cel

. WMcell\driveway. cel

... piMcell\guardrail. cel

o WMYcellthatch, cel

LT _cells_All_scales.cel

... WiMcell\ltg_schematic. cel

G ISTANDARD WM cell\map. cel

... WM\cell\pymimkg. cel

.. Ml RCBOX, cel

o Mcell\Sheets, cel

... WM\cell\signal_det.cel

Interfaces (Menus and Tools)

If you create a dgnlib for custom menus and tools for personal use, it should be stored in your
interface directory for MicroStation under the appropriate user subdirectory (example,
C:\NDDOT_CADD\s_driveSupportuser§jcolladdVv8i\interfacefMicroStationjcollado
jcollado.dgnlib). Changes will be appended to the Standards Interface.

Function Keys

If you createcustom functiorkeys,you should save your changes to the Fkey subdirectory and
name the file after your usi# (Example, QNDDOT_CADD\s_driveSupportuser§collado
V8i\InterfacesFkeysjcollado.mnu) This file must be named using your user ID in order for it to
be attached without editing configuration files.

Accudraw Shortcut Keys
If you edit Accudraw shortd keys, you should save your changes to the Fkey subdirectory and

name the file after your user | D and the appe
C:NDDOT_CADD\s_drivaSupportuser§colladaV8i\interfacesFkeysgjcollado_shortcut.txt).
This file mustbenante usi ng your wuser | D and the appende

attached without editing configuration files
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Macros

MicroStation Basic

If you create personal Macros, you should save them to the Macro Folder (example,
C:\NDDOT_CADD\s_drivaSupportusergcolladdVv8i\macro§dc_test.bas). If the macros are
stored in this directory, you will not have to browse for them.

VBA

If you create personal VBA, you should save them to the VBA Folder (example,
C:NDDOT_CADD\s_driveaSupportuser§colladaV8i\macro§dc_test.mvba). This is the first
place MicroStation will look for your macros.

Projects (MicroStation Shortcuts)

Does browsing the R drive for your project annoy you? Do you want to see shortcuts for only

your projects? If yes, using a peo} configuration file may be the answer for you. Simple

project configuration files can be copied fromSS:ANDARD\PCRTest. Find the one for your

respective project and copy it to yqumojects subdirectory (example,
C:\NDDOT_CADD\s_drivaSupportusergjcollada V8i\Project$80010932.027.pcf). If you

have a pcf file in this directory, your respective team list will be replaced with your personal list

in the MicroStation MaPRragjeectdd ail mgt bhiox . di Sled ¢
automatically pot to your project subdirectory.

Lok in: | < Local Disk (C:) HoxeE 20 -V8 DGN

ﬁ]Associat've_RegionaI_Boundary_for_Benﬂey.dgn ﬂ]testJ:attern.dgn
6] Drawing_for_Bentley_100WZ_050_Phase_3A.dgn E] Zoom_Disappear_for_Bentley.dg
.ﬁ] Drawing_for_Bentley_Phase_3A.dgn

6] junk2.dgn

ﬁ] junk3.dgn

6] junk4.dgn

E] junka8.dgn

ﬁjjunk raster.dan

E] junk.dgn

.ﬁ] Line_Spacing_Varies_for_Bentley.dgn

E]Pa\,rltemFiIters.dgn

ﬁ]TempOf‘ﬁce .dgn

E] test_pattern2.dgn

Kl — B

File name: Iiunk2.dgn j

Files of type: ICAD Files (*.dgn;”.dwg;” ) j
[~ Open as read-only

If a project configuration file (pcf) has not been set up for your projéle is not in
SASTANDARD\PCRTest, contact the CADD support specialist.
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Site Configuration Files

Most users donét nte@oudfiguraton files waekr Shis aectidn ishpdamarilys
for Consultants and other users that have to set up their ovinodftee.

The typical installation of Bentley software is used. The application is installed at the default
| ocat i on \Pogandiet¥BgntlefioC. :

The NDDOT uses site configuration files to point to most of the CADD Standard resource files.
These files can be opened and reviewed with a simple text editor application such as notepad.
During a typical NDDOT computer setupe configuratiorsettings are redirected to use a
different series of configuration files.

The file

C:\Program Files\Bentley\MicroStation V8i (SELECT series)MicroStation\config\appl\
NDDOT_Pointer_1.cfg

points to the configuration file
C:\NDDOT_CADD\s_drive\Support\NDDOT_Pointer_2.cfg

which then points to the configuration file

S\STANDARD\VS8i\include.cfg.

which intern points to the configuration files under the directory
S\STANDARD\VSi\cfg.

The second pointer (NDDOT _Pointer_2.cfg) has been addaitbtv non administrators on
Windows 7the ability to disable the NDDOT CADD Standards.

There are 2 subdirectories und&YSTANDARD\V8i\cfg. Thef a p pliteciory contains
application configuration settings modified for NDDOT work. The ser _and _groupso
directory contains configuration settings to address NDDOT work groups.

No CADD standards are stored in user configuration files. The NDDOT sets up an empty user
configuration files named after the users log on name.

NDDOT user work space files haveebea mo v e\WNDDOD CADO\s_drivaSupportuserso
and are stored in a directory named after the user Windows log on hame (example
C:\NDDOT_CADD\s_driveSupportuser§colladaV8i). This standard workspace area helps
automate many user processes.

Batch fles were created to automate the creation of the standard user workspace. These files are
| o c atS\Standatd\Vdi\install\o

The NDDOT uses a standard interfaé@r NDDOT users the interface file accessed dirdly
from the following location
S\STANDARD\VS8i\Interface\lnterface_Date-Version.dgnlib
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GEOPAK Configuration File

The SS2 version of Geopak has new options for loading. The NDDOT-bhasfrgured this

option by replacing the fAgeopakcessiblgia fil e. I
Microstation. The NDDOT i sné6ét wusing the new Geopak i ci
Preferences
Your user preference file is named after your
(example,

C:NDDOT_CADD\s_drivaSupportusergjcolladaVv8i\V8i_Hom@éprefsjcollado.upf).

The following table lists some preference settings that are naiteahe original MicroStation
Installation. These settings are recommended for the general user. Most of the preferences are
stored in the user preference file (upf). Make fibllowing changes in your user preferences by
selecting fiworkspace > preferenceso.

Preference Name Description Setting
Input>Allow ESC key | When the ESC key is enabled
to stop current selected, the current
command command is stopped and

the default command is

started.
Raster Manager > Use Active Level disabled

Default Raster
Attributes

Default level that rasters
are attached to

Level = Raster Group 1

Raster Manager >
Default Raster
Attributes

Set Geographic Coordinat| [E8

System from Raster

Action

General

Geo Priority
Inherit GeoCS from Model

Color
Display Print

Extended

[ o |

Cancel
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Raser Manager >
Georeference (tab) >
(as shown)

These are some settings
needed for working with
raster images created by
the Photogrammetry
Section

Set Raster Manager preference
Genelal] Default Attributes |

| Memary I

r Sister File Settings

[~ Use Sister File, f Present, for Georsferenced Files
[~ Save Location Info in Sister File f Required

— Default Unit Settings

Sister File: 1 Unit = |‘I.DDDDDDDDD

Feet hd

Basterfile: 1 Unit = I'I.DDDDDDDDD

Fest hd

¥ Use Unit Defirition Geokey ff Present {ovemide PCS unit)

Reference > Set Defau
Attachment Preference
> Display Raster
References

When references are
attated, they can also
automatically aachthe
rasters that are attached ti
the reference.

Disable

Task Navigation >
Icon Size

Makes dialog smaller,
recommend for verbose
task navigation

Small (16 x 16)

View Options >

Element Highlight color

Selection SeColor

Yellow

Yellow
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Some preferences are stored in the preference
> pref er enc e stable lists $ome NDDOT pretenericensgttings that are different
than the MicroStation default settingst oot edited in the preference dialog box.

Preference Name Description Setting

File >Compress > Allow deletion of unused | All settings enabled
Options empty parts of the dgn file

Settings>Snaps> Allows AccuSnap while | enable

AccuSnap>Enable For| placing a fence.
Fence Create

Within the Place text | Allows multiple formats | disabled
command fi Ap p | y within one text element
changes to

Within MicroStation This setting is needed to | enable
Print Dialog Boxi create custom plot sizes
AiSetti ngs >|fromroll plottes

Allow Paper Size

Editing
Wi t hi n @ Ch {Defaults Use Active Attributes: On
Attribut es/| Level: On

Color: On

Style: On

Weight: On
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NDDOT Main Menu
| C:\design.dgn [2D - V8 DGN] - MicroStation V8i (SELECTseries 1)

J File Edit Element 5Setlings Tools Utlites Workspace Applications Window Help MNDDOT  Axiom

Taesks ax Explore dgn Directary
Q-0 - % Cells
Tasks v | Levels
[‘\2 Cesign ]‘ Tools
(i, 55, A, 2,88, 57, 3¢ 51, ] iy
|‘\E 020G0D_Details o | Terrashare

QuickMap

] Design

a q} f} ﬁ‘} +P 'ﬁk M} N} {P |_{P L}

Customize User Interface

Help

W I_Ir 'Zr ':E}r ®r

EO O /20 7 A2
RABANBISEAR
TR v, R By

A A A GG S a8 S, e
S 3 8 o3 W, A,

D= A LSO

SULLp Sl SLULp Ul AL Ll

F mr r_1r IZ“’ ;_'51 '_-fgt Fr'r Dr

NDDOT changes to the MicroStation menu can be found in one pull doved ¢$I}DOT.

Explore DGN Directory

This tool is used to quickly open your drawin
way to get to resource files related to your drawing.

Cells
Cell shortcuts are quick ways of opening common standards celldgarar

Attach Levels
These tools will attach additional level libraries

TOOl_S_ (NDDOT) . CoordinateConversions ]
Additional tools adopted oreated by the NDDOT can be quickly on coinopoT
accessed from this pull out. Draw Cells Along Chain

Level Symbology MDDOT
QOLE NDDOT
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Area Tool
This is an advanced measuring and labeling tool. Not loadedidtioStation by Default.

Coordinate Conversions

Caution is recommended with these tool s. Don
applicable training.

DD Cell NDDOT

This is a quick way of loading ddcell mdl and launching the NDDOT tool boxiriogrtsion
driven cells.

Draw Cells Along Chain

This is a great tool to place cells along a roadway alignment, such as placing delineators for work
zone traffic control. Some GEOPAK knowledge is required.

Level Symbology NDDOT
This tool is used for some tigal level symbology overrides.

Other Applications

Short cuts have been created to quickly turn on and off CADD related Applications such as
AutoTurn, GuidSign and Terrashare. Note these applications will not work if they are not
installed on your compute

Help
This pull out contains shortcuts to common help references.
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2.6 Metric Support

October2006

Presently thé&dDDOT is not using metric measuremefdr plan preparation workAt this time,
NDDOTdoesndét have st andar tlicsuse Howewvdr mahy afthee ci f i cal |
English Standards could easily be adjusted for metric use. If you need to use metric settings for
NDDOT work, contact CADD Support (s&ection 1.3.

2.7 CADD Standard Revisions (When to Use Old Standards).

Oct 2008

CADD Standards often change while users are in the middle of a project. Productivity may be
increased by switching to the nevarstlard. However continuing to use the previous standards
may be more convenient. The previous or old CADD Standards candi akkef the

following occur

1. The active project is presently incorporating the previous CADD standard.

2. Productivity, project uniformityandor plan readability are diminished by switching
to the new standard.

3. The previous or old CADD standard is monsidered a primary standard. Certain
CADD Standards revisions must be implemented immediately. The fofasva
list of primary standards in which the sta@urrent version must be used:
a. Title sheetthanges.
b. Standards needed to implement NDDOT softvedr@nges (example:

GEOPAKV8.11)

When a new project is started the most current version of the CADD standards arsdd.be u

Example: The file naming standard for alignment drawings changed January 10, 2001.
Alignment drawings were previoushamed afn.dgn, but now they are named ds_align.dgn. If
an active project already contained an alignnaeatving named align.dgn, and this file was
referenced in several other drawings, changing the name of the alignment drawing to
ds_align.dgn may take sevenainutes to fully implement. In this case the user may elect to
keep the old file name through the completion of the project.
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2.8 Taking Electronic Drawings into the Field

Oct 2008

This section discusses using CADD in the field. Field compatersot typically connected to

the networ CADD Servers). Several important resource files are stored on the network and if
computers can not find these resources they will not operate corr8otiye reference and raster
files use a specific (full) path. hEse reference and raster files may not be properly attached
when they are moved off the network Rdrive). The following procedure discusses a method
of copying and mapping resourfiles to a computer that is noetworked or will not be

networked wha CADD toolsand filesare needed.

This procedure involves:

1. Copying theresource files té Cdrive. These files must be stored in a specific
location.

2. Copying the needed project drawings and f
stored in a specifiokation.

3. Learring to use theappropriate icon shortcut This shortcut raps theresource files
and project filesn amanor that is similar to the way the files are mapped on the
network. The shortcut eatesalocalii Saon d dfivie.o

4. Updatingresourcdiles and project fileas needed (as they chahge

Note this procedure does not cover installing MicroStationGEE@PAK or checking out
licenses. A Work Mamgement System request is required for installing MicroStation and
GEOPAK

Step 1 can be accqimshed by running a batch file or manuallRunning the batch file is the
preferredmethod. However the computer must temporarily bennectedo the networki S 0
drive). After the computer isonnectedo the network, double click on the batch file
S\STANDARD\V8I\Install\CopyStandardsLocal.bat. This file will copy the neeedfiles
locally (on thec 0 mp uhael drivey to the directory

i GNDDOT_CADD\s driveSTANDARDO

Step 2 involves copyinthe project files needed for field work. CADD projétgs are stored on

the ARO drive. Fil prejecBhdwl d obe copied from A
ACA\NDDOT_CADD\r_drive\project* . * 0 . - refiivenpathsashould be used when files are

copied. Example: if the file Raroject10083088.05®esignDesign.dgn is goig to be taken

into the field, it should be copied to
C:\NDDOT_CADD\r_drive\project10083088.05®esignDesign.dgn.
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Step3 usesa customizediesktop icon teemporarily creaté Sadbn d  odrivesoiRy@ur

computerand start MicroStatianCaution, locafi Sadn d  odrivesitd® ot be created if

networkedi Sadon d odrivesafiRaready connected. Make sure your computer is

disconnected from the network before proceeding with&téheicon - batch file runs a

ACommand Promplymasblapk, dit gpobogadbowi.l I Aben ecw epaat
The files in Ct NDDOT_CADD\s_drive and Stwill be theexactsame files. They will just have
differentpathsThe | oc al ARO dri ve wiINDDOTh@GADEB\r davessi mi | ar

Step3is to remember to update the standard resource filés@drive as needed. This should
be done at leaseasonally To do thisjustrepeatstep 1.Project files should also be updated on
the ARO drive as requi r e dontosaVelpmjechiGADD files.i ve i s
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2.9 Final Plan Delivery

Sept 2010

The AFinal Pl an Deliveryo includes several pr
of these produstincludingProduction Drawings, Resource Files, Static Electronic Drawings

and Paper Printed DrawiagAdditionalr e qui r ement s are also | isted
ConsultantgerformingPr el i mi nar y Hi grhotherareasalthevDesygs Manwaln d

1. Production Drawing$ These files are typically native MicroStatibmawings (dgn).
They are typically editable and contain more information than Static Electronic
Drawings. Information can by queried from the drawing (example; where are the 96
inch manholes). Functional Electronic Drawings usually have working reshims
with other drawings and several display options.

Production Drawings are required on projects under a direct contract with the
NDDOT.

2. Resource FilesThese files are not directly used in the plans but can be used to help
build a project. Most araot directly printable. Examples of functional files include
Alignments files (gpk, dc), point files (asc, csv), and surface models (dtm, tin, dc).
Several types of Functional Resource Files can be imported directly into survey
equipment.

Resource Filg are required on projects under a direct contract with the NDDOT and
that requiresubstantial earthworkProjecsthatd on 6t i nvol ve eart hwo!
will not require resource files to be delivered with the plans.

3. Static Electronic Drawings These iles are usually more user friendly than
Prodiwction Drawings. They are easy to review, transport, and printofihe
approved fAst at i capf(mrtable doaument fodmatgubmitalg 6 1 s
of other static electran drawings such at#f, jpg, and pps (portable plan sets)l
only be acceptdif these formats are pr@pproved by the NDDOT.

Stéic Electronic Drawing PDF 6 s ar e alrpmjgcisi r ed on

4. Printed Paper DrawingsThis document is the original PE stamped and sealed
document.Printed Paper Drawings are always required.

ThdinagiPl an Deliveryodo CD or Dh®cosesparidénceactmentsn ¢ | u ©
and peliminary reports If the NDDOT Technical Support Contact person recueditional

copies of the corresponalee documents and preliminary reports, this information should be sent

on aseparaté€D or DVD.
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Production Files Requirements

Productiondrawingsshall follow the NDDOT CADD Standards. They shall be developed with
MicroStationV8I.

Conceptual produain (dgn) drawings should be delivered when the project is being developed

by a consultant that is only responsifdedeveloping the environmental document. If the same
consultanis responsible for developing thieal plans, most conceptual productidgn)

drawings should not be submitted. Drawings that are displayed for the public (environmental
documents, public input meetings and hearings) are exceptions to this rule. Drawings that are
displayed for the public must be reproducible as shown tpubkc. Note static (pdf) files are

the preferred method of displaying information for the public. If static (pdf) files of information
displayed for the public are created and saved, the conceptual production (dgn) files do not need
to be saved. Prodtion (dgn) drawings can be displayed for the pylid all the drawings

including reference files must be protected from further editing including display options. A
version of the main drawings displayed for the public and all reference files mugiibd and

saved to a protected directory as read only. The protected directory should be named so that it is
easily identifiable such as APublic Meetingo,
Il nf ormati onal 0.

Productiondrawingsshall only includdiles required for the development of the final plans. All
of the conceptual drawings are seldom desired (see alaoagraph The Production files shall
only include the essential (CADD Standard) files. Temporary, junk, alternative drawings not
used inthe final plans, backupand other interim drawings shall not be submitted. The goal is
to make it eagto review the project files and avoid the transmittal and storage of unnecessary
files.

Drawing display setting (levels, reference files, view latties and other rendering settings) shall

be set and saved as they were used to create the final printed plans. The goal is to make it easy
to review and print files. The reviewer should not have to figure out what reference files need to
be turned on ahwhat display settings need to be used.

Consultants should use tbeectory structureliscussed isection 2.1and they should use the

ASave Relative Patho when referencing drawing
Broken reference pathseaCADD standards violations (seection 3.12f the NDDOT CADD

Standards Manual).

Productiondrawingsshould be set to read only before the plans are signed and stamped as
required by the Board of Professional Engineers and Land Surveyors. Thetgaslaghe file
modify date to flag and eliminate changes to the plans after they have been signed.
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Resource File Requirements

If shapes were used in the development of cross sections, drawings of GEOPAK super elevation
shaps need to be submitted.

If cross sections are required, a working cross section drawing (includes XS origin cells) shall be
submitted.

If earth work is calculated from cross sectiaghg earthwork shapes shall be drawn into the
cross sections with stratified colors. The finakleaork shapes shall be kept so that they can be
compared with the earthwolig file.

Multiple gpk files for the same phase of project development shall be avoided. Different
coordinate geometry elements with the same name shall be avoided duringvplaprdent.

Different coordinate geometry elements with the same name shall be prohibited when Resource
Files are submitted as part of the plan delivery. Minimizing the number of gpk files will

minimize the chance of coordinate geometry discrepancies.
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Static Electronic Drawing Requirements

Portable Document Format (pdf) is acceped static electronic format.

The paper size format for the pdf musttaarequirements for paper delivery (example, plan
sheet intended to be printed on 11x17 inch papeuld be formatted to be printed on 11x17
inchpape. PDFO0s shoul d b eSuppementalmapesd®Raste@iapbe dripted.
at a lower resolution.

The overallelectronicfiles size of the PDF plans is a conceflthe plans must be easy to
download.

1. The plans shall bdivided andpublished inseparate volumes.

a. Every separate volume shall be less than 40 MiBeindividual sections, as
defined by section numbers, shall not be split between volumes. The volumes
may be spilt where the sem numbers change. Designers shall use their
discretionwhen decidingvhere the splits occur.

b. Cross Sections are always published as a sepaniatme(s)

C. Theseparate volume requiremsonly applyto theFinal Plansused for
Electronic Distribution Separate volumes are not required for other phases of
project development, color or the PE version (used only for printing as sealing
by a Profession Engineer or Sureey

2. The PDF shall beptimizedwi t h Adobe Professional 9. T
usually reduces the file sizes he following is an overview of the Optimizer
Settings.
The APDF Optimizero tool is found in the Adob
Opt i miOptienizing.a file can take several minutes. Copy the pdf to a lowa before
using the APDF Optimizero tool in order to im



be used.

In theFonts category,
fiDo not unembed any
fontd. Fonts must be
embedded within the
PDF.

Transparency settiisg
have ot been
incorporated into the
CADD Standards
Optimization settingfor

ATransparenc

enabled.

Discard Object Settings
are as shown.

Settings: I Custom - I Il Delete

CADD Standards

The standardlefault ——r—
Al mageso settilngs sHoul !

H Save

X

Audit space usage... |

Current PDF Version: 1.5 (Acrobat 6.x) Make compatible with:  |Retain existing j
Images ~Image Settings
Fonts Color Images :
O Transparency
Discard Objects Downsample: IBicubic Downsampling to j 150 ppi for images above |225  ppi.
Discard User Data
Clean Up Compression: IJPEG VI Quality: IMedium vl
Grayscale Images :
Downsample: IBicubic Downsampling to j 150 | ppi for images above [225 | ppi,
Compression: IJPEG VI Quality: IMedium vl
Monochrome Images :
Downsample: IBicubic Downzampling to j |3DD ppi for images above [450  ppi.
y O arenot
Compression: IJBIGZ vl Quality: ILossy vl
All units are in pixels per inch (ppi).
¥ Optimize images only if there is a reduction in size

oK Cancel

PDF Optimizer

Settings: I Custom A I Il Delete

RREORE

H Save

x|

Audit space usage... |

Current PDF Version: 1.5 (Acrobat 6.x) Make compatible with:  |Retain existing j
Images rDiscard Objects Settings
Fonts [V Discard all form submission, import and reset actions
Transparency

Discard Objects
Discard User Data
Clean Up

¥ Flatten form fields

[V Discard all JavaScript actions

[¥ Discard all alternate images

[V Discard embedded page thumbnails
[~ Discard document tags

[™ Convert smooth lines to curves

[~ Detect and merge image fragments
[~ Discard embedded print settings
[~ Discard embedded search index

[~ Discard bookmarks

[o]4 Cancel
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Discard User Data
Settings are as shown

r
r
r

The standardlefaut
AnCl ean Upo
should be used.

Images

Fonts

O Transparency
Discard Objects
Discard User Data

¥ cemip

AT RAA
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The pdf plan set files must be named according to a standard naming convention. PDF files
should be named bgombining, in the order shown, tf@lowing information:

1.

o o

AProject Number o
a. If the plan set includes uitiple project numbers (multiple project numbers
shown on title sheet) the project numbers should be included in the name
separatedby a space character, ampersard] another space character
(e x amp4d3-8601(018)H28 & S$B-020(071)044-inal Plars 10f3
E D. p.dThedspace characters are needed for the proper word wrapping
when the document gets posted on the web.
b. If namingthe pdf using multiple project numbers will create a very long name
(over100 characters longthen only the first project numbksted on the title
sheet should be used followbyh e phr ase fAand Ot her Pro
AST8M1988(024) 036 and Other Projects Fi
Project phase sh@s
APreliminary
APS&ED
fiFinal Plan®
fAddendum®d, fAddendumd, é et c
fiPlan-Rev1o, iPlanRevd é et ¢
AAsbuilto
The specific elume numbeand total number of volumes shall be includtethe file
nameq e x a mp 30¢ Evargwltime shall be counted, including cross sections
and standard drawingd.he volume suffix is only mguired for final plans used for
bidding purposes. The use of separate volumes is optional for other phases of project
development.
If the project requires cross sections, they must be included as a segregated file. A
separate file must be used even érthis only one cross section sheet. The file name
for cross sections shall include the abbr
AColidr & he plan set 1is in c backandwhitéAl | ot h
AEDO (for el ectroni c dinEnhgineéebsighingand) or APE
stamping).

~oooow
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The following is a list of example names.
IM-2-094(070)27%reliminary
IM-2-094(070)27%reliminaryColor
IM-2-094(070)27FPS&E
IM-2-094(070)273S&E Color
IM-2-094(070)27%inal Plans#of# ED

(replace # with actualumbers, example 18f
IM-2-094(070)27%inal PlansPE
IM-2-094(070)27%inal PlansColorED *
IM-2-094(070)27%Final PlansColor PE *
IM-2-094(070)275Addendum1ED
IM-2-094(070)275Addendum1PE
IM-2-094(070)27%lanRev1ED
IM-2-094(070)27%lanRevl1PE
IM-2-094(070)27FlanRev2ED
IM-2-094(070)27%lanRev2PE
IM -2-094(070)27%Asbuilt
IM-2-094(070)275Asbuilt Color

IM -2-094(070)27FreliminaryXSEC
IM-2-094(070)27%reliminaryXSEC Color
IM-2-094(070)279PS&EXSEC
IM-2-094(070)27FS&E XSEC Color
IM-2-094(070)27%inal Planstof# XSECED
(replace # with actual numbers, exampié3)
IM -2-094(070)27Final PlansXSEC Color ED *
IM -2-094(070)275AddendumIXSECED
IM-2-094(070)27FlanRev1XSECED
IM-2-094(070)27FlanRev2XSECED
IM-2-094(070)25 Asbuilt XSSEC
IM -2-094(070)27%Asbuilt XSEC Color

* At this time, color final plans are not posted on the internet for bidding purposes. They
may be used by field personnel as an added convenidnBack and white version of
the PDF Final Plans dnPAddendums shall be used for the internet.

After the final plans have been completed, the Preliminary and PS&E version of these files
should be deleted from the project directory. Versions of PDF plans created for PE stamping
should be purged after tipaper set of plans has been officially approved and stamped.

Electronic Distribution Statementsust be used as noted in the North Dakota Administrative
Code, Ti-021€80238 ,90n28 PDF plan sets without the
will not be acceptefbr final plans, addendums and plan revisiobe NDDOTcannotuse

PDF plan sets without the Electronic Distribution Statemergl&mtronic distribution.
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Consultants doing work for the NDDOT shall not submit pdf plan sets with anoslied®E
stamp.Plan sets with an electronic PE stamp are not to be distributed electronically.

Optically scaning the original pper plan set in order to creatgdf plan set is discouraged
because the image quality is degraded and an electronibulisn statement is needdeDF
plan sets created directly from optically seig the original paper plan sets must be revised
with an ekctronic distribution statement. THectronicdistribution statement is need
whenever the plans are distributéctronically

Consultants must submit all types of plans 1in
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2.10 Plan Distribution

April 2009

Refer to the Design Manual for information on Plan Distribution;
[-10.02 PreliminaryPlan Review
[-10.03 Plans Specifications, and EstimédRS&E)
[-08.03 Final Plans Submittal
[-11.01 Plan Revisions Prior to Bid Opening
[-11.02 Plan Revisions After Bid Opening (Change Orders)



http://www.dot.nd.gov/manuals/design/designmanual/chapter1/DM-1-10_tag.pdf
http://www.dot.nd.gov/manuals/design/designmanual/chapter1/DM-1-10_tag.pdf#page=3
http://www.dot.nd.gov/manuals/design/designmanual/chapter1/DM-1-08_tag.pdf
http://www.dot.nd.gov/manuals/design/designmanual/chapter1/DM-1-11_tag.pdf
http://www.dot.nd.gov/manuals/design/designmanual/chapter1/DM-1-11_tag.pdf#page=2
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2.11 Current Software

Nov 2011

The NDDOT is presently using the following versions of software;
AutoTurn8.0

Axiom Toolkit

Axiom Title Block Administrator 8L0c
Bentley View08.11.07.440
GuidSign6.0

GEOPAK 8.11.0A36

MicroStation 8.11.0443
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2.12 Current Resource Files
Nov 2011

The following table show the update dates for CADD Standard Resource Files.

Micro Station Files

Description File Name Updated Posted
(Linked to Recourse)

Cell Libraries Cells.exe 10-11 11-11

Dictionaries, Annotation Scale Dataexe 8-11 11-11

Definitions, Tag LibraryGeograplt

Coordinate Systems

DGN Libraries dgnlib.exe 11-11 11-11
New Task Tools Require
Updated Confjuration Files

Line Styles, Fonts and Colors LinestylesFontsColors.exe | 5-11 8-11

Macros Macros.exe 11-11 11-11

Plotting Plotting.exe 12-10

Seed Files SeedFileexe 10-11 11-11

MDL MDL .exe 9-10

VBA VBA.exe 3-11

Workspace Configuration and Setup | ConfigurationFiles.exe 11-11 11-11

Files

GeopakFiles

Description File Name Updated Posted
(Linked to Recourse)

Criteria Files Criteria.exe 9-10

Design and Computation Manager | DCM.exe 9-10

Sheet Library Sheets.exe 10-11 11-11

Super Elevation GeopakSuperElevation.exe | 9-10

Survey Manager and Legal Library | SMD.exe 9-27-10

Roadway Designer RD.exe 11-11 11-11

Other CADD Files

Description File Name(Linked to Updated Posted
Recourse)

GuidSIGN GuidSIGNexe 1-11



http://www.dot.nd.gov/manuals/design/caddmanual/v8/Cells.exe
http://www.dot.nd.gov/manuals/design/caddmanual/v8/Data.exe
http://www.dot.nd.gov/manuals/design/caddmanual/v8/dgnlib.exe
http://www.dot.nd.gov/manuals/design/caddmanual/v8/LinestylesFontsColors.exe
http://www.dot.nd.gov/manuals/design/caddmanual/v8/Macros.exe
http://www.dot.nd.gov/manuals/design/caddmanual/v8/Plotting.exe
http://www.dot.nd.gov/manuals/design/caddmanual/v8/SeedFiles.exe
http://www.dot.nd.gov/manuals/design/caddmanual/v8/MDL.exe
http://www.dot.nd.gov/manuals/design/caddmanual/v8/VBA.exe
http://www.dot.nd.gov/manuals/design/caddmanual/v8/ConfigurationFiles.exe
http://www.dot.nd.gov/manuals/design/caddmanual/v8/Criteria.exe
http://www.dot.nd.gov/manuals/design/caddmanual/v8/DCM.exe
http://www.dot.nd.gov/manuals/design/caddmanual/v8/Sheets.exe
http://www.dot.nd.gov/manuals/design/caddmanual/v8/GeopakSuperElevation.exe
http://www.dot.nd.gov/manuals/design/caddmanual/v8/SMD.exe
http://www.dot.nd.gov/manuals/design/caddmanual/v8/RD.exe
http://www.dot.nd.gov/manuals/design/caddmanual/v8/GuidSIGN.exe
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2.13 Software LicenseAgreements
Sept 2010

Most of the time, common sense and a little respect will keep you on the right legal track with
softwarelicenseagreemerg. The NDDOT Information Technology Division will also promote

the | egal use of software. So if they tell vy
most ofthe LicenseAgreements for NDDOT employees, but all employees need to live up to

them. At the end of this section are linksgoftwareagreementg you need to get into the

details.

Thereare someaagreementules that might not be widely knownThese CADD Standards will
highlight a few rules that might deserve more of your attention.

1. The NDDOT has an axiom License for only the Central OffiEmployees at
Materials and Research, District Offices and Field Offg#e® ul dndét use AXi o
products. Central Offc e e mp | o yt ase Axiom praducts dmfies located on
district servers.ITD will add and remove software as applicable, but sometimes there
is a little delay during empl@getransfers and rotational assignments. Just because
youcanuse AXi om da@snot mean

2. GoogleMapg magery from the @Fr dforadydladcuntentso n o s h
that are used out si de Goofle Maphiea cdnegptaepdrtme nt .
or public meeting. The AProfessional 6 ve
information externally.
If your using Google Map imagery for amternal purposeD o nréntove the Google
water marks. Youare using copyrighted material
Note, the NDDOT has an Arc Internet Mapping Service that is available to all
employees. Imagery from this tool is often better than Google imagery. See section
7.2.

Axiom (accessible on NDDOT Central Office Network)
SASTANDARD\V8i\Axiom\Axiom End User Software License Agreement.pdf

Google Earth
www.google.com/accounts/tos/highlights/utasenh.html
www.google.com/accounts/TOS
www.google.com/enterprise/earthmaps/pro_features.html#faq

MicroStation (Typical location, if installed on your computer)
C:\Program FileBenley\MicroStation V8i (SELECTseriggMicroStationEula.pdf

GEOPAK (Typical location, if installed on your computer)
C:\Program FileBentleyGEOPAK\V8.11\eula.pdf



../../../../STANDARD/V8i/Axiom/Axiom%20End%20User%20Software%20License%20Agreement.pdf
http://www.google.com/accounts/tos/highlights/utos-us-en-h.html
http://www.google.com/accounts/TOS
http://www.google.com/enterprise/earthmaps/pro_features.html%23faq
file:///C:/Program%20Files/Bentley/MicroStation%20V8i%20(SELECTseries)/MicroStation/Eula.pdf
file:///C:/Program%20Files/Bentley/GEOPAK/V8.11/eula.pdf
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MicroStation

3.1 Seadal Files

Dec 2010

Seed fies are used to set a numbeb@&N file parameters. When a new DGN is going to be
created, the operator needs to select the correct seed file. The sseactilally 2DGN file
itself. Presently the NDDOTS using 3 differat seed files;

1. NDDOT_seed.dgn

2. NDDOT seed_Ft&In.dgn

3. NDDOT _seed 3D.dgn

The following are some of the features adjusted in the NDDOT seed file (NDDOTseed.dgn)

NDDOT _seed.dgn NDDOT_seed_Ft&In.dgn | NDDOT_seed_3D.dgn
Default Font NDDOT (true type) NDDOT (true type) NDDOT (true type)
DefaultDrawing Scale 10 = 2006 1 0 50= 10 = 200606
Design File > Color Selection Set: Yellow Selection Set: Yellow Selection Set: Yellow

Highlight Color: Yellow | Highlight Color: Yellow Highlight Color: Yellow
Design File > Wdking MU MU:SU MU
Unit Format
Design File > Working Unit = Feet Unit = Feet Unit = Feet
Units > Linear Units > Label = 0 Label = 0 Label = 0
Custom > Master Unit
Definition
Design File > Working Define Custom Unit: Unit = Inches Define Custom Unit:
Units > Linear Units > toggled on Label = i toggled on
Custom > Sub Unit 1000 th =12 inches 1000 th = 12 inches
Definition
Design File > Working 304800 per Foot 304800 per Foot 304800 per Foot
Units > Advanced Solids 0.62137 miles Solids 0.62137 iites Solids 0.62137 miles
Settings > Edit
>Resolution
Design File > Working DD MM SS DD MM SS DD MM SS
Units > Angels > Format
Levels- Embedded Tag DipText Tag DipText Tag DipText

Sht Text Sht Text Sht Text

Sht Stamp Text Sht Stamp Text Sht Starp Text

Sht Lines Sht Lines Sht Lines
View Attributes ACS Triad: Off ACS Triad: Off ACS Triad: Off

Clip Volume: Off Clip Volume: Off Clip Volume: Off

Fill: On Fill: On Fill: Off

Grid: Off Grid: Off Grid: Off
APl ace Note(Start at AT|Start at ATe|Statat ATer mi
iScal i ngo t (ScaleDimension Values Scale Dimension Values: | Scale Dimension

Off Off Values: Off

Scale Annotations: On | Scale Annotations: On Scale Annotations: On
Model Properties > Line | Annotation Scale Annotation Scale Annotation Scale
Style Scale
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3.2 Global Origins and Coordinate Systens

Sept 2010

The present NDDOT CADD standard seed files hedéferert Global Origin than the previous
CADD standard seed files. The new Global Origin ixaty = z(3d) =0

The global originm aMicroStationdesign file will not need to be changédeferencing is done
with the TiVGoli doiThipdptioohas been set as the default in the NDDOT
Standards and will automatically be selected for most users.

If this option is not sed andhe active file has a different global origin than the reference file,
the data may appear to reference into the active file correctly, but the coordinate values of the
referenced data may change!

To check the existinglobal origin of afile, ky 6 GO=7? 6 dindxolhetvalue wik e y
appear in the bottom rigttand corner of the scree®o not key in any other GO commands
except 6GO=?206, the coordinate values of exi st

When creating a new plan wadrawing, assumed drawing coordinates should be avoided. Plan
view drawing elements should be draas close to real ground coordinates as survey data
allows. Using real ground coordinates will help with the exchange and comparison of data with
other surces (example; wetland delineations can be compared to all plan view drawings if real
ground coordinates are used, GIS data can easily be importédiancstatior).

If real ground coordinatsurveyinformation is not readily availabfer project sud asones

that use 94l surveysspatiallycorrect base maps should be used to get reasonably close to real
ground coordinates. MicroStation base maps can be referenced from the directory
R:\project\BaseMap$. Each county hass own base map because le@ounty has a slightly

different projection. Highway centerlines, Mile Points, and Section lines are some of the

drawing features that can be used to tie plan information to real ground coordifadsase

maps are exported intdicroStationwith a hgh degree oaccuracybut the acaracy of the GIS

datavaries considerably. Users should be conscience of the degree@tgaaehen comparing

i nformation. Just because i nforooepttileon i s ver
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3.3 MicroStation Templates Toolsand Task Navigation
Sept 2010

The CADD standards wuse the t er wayfiempladek, toblssamd gat i o1
tasks are used together to manage commands and symbology.

Mi c r o S Teanplates arethiéprimary way the NDDOTnanages element symbology.

Tools are the primary way MicroStation commands are issued. Tools often reference the
symbology in a template. Tools also offer some additional control of symbology that might not
be available in the template. Taske usedo manage the way tools ateliveredi displayed.

A good understanding dfask Navigatiorwill simplify the placement of most drawing elements.
This tool is used to change several settings at one time and select a specific tool. Example; the
level, cobr, line weight and style, text height and width and justification could all be switched
and the place text tool could all be activated with one click of a button.

There aremumerouslask groups Some are delivered with MicroStation anBEGPAK. Many
other groups have been created by the CADD stand&egeral Task groups are organized to
draw specifieelementsn a specific drawing or group of drawing3.hese task groups promote
drawing with the correct standard in the correct drawihgr. example, @sting power poles are
found in theTopogtask groupand they should be drawnftime file named Topog.dgrSeveral
task groupsre intended for only one penular type of drawing. Some task growgrs intended
for a group of drawingsAppendix Aexplans which task groupare used with which drawings.

The standard NDDOT interfatedes some task groups based on the active drawing néinge

standard interface makes it easier to pick the appropriate task group while promoting the use of
standard draimg names by limiting the available task groupst example; talisplay the Topog

task group, the active drawing typically needs to have a name starting out with the word
ATopogo. | f you were in a drawing rogsed ADes
the Topog task group. The hi dNamedExmrdssionéa.s k gr o

Task groups can be organized in a directory structure with parent child relationships. For
example thé opogtask group is found under the Photo taske Photo task is the parent task
and the Topog task is the child taskhe following list shows how the standdagk group
parent child relationships.



Bridge

Bridge

Design

001TS Title
004SW Scope
011DT Data Tables
020GD Details
030TP Typical
Cut Sheets Design
Consign

Countour

Design

DS Align

DS Util

Fencing

Paving

Profile

Removal

Seeding

Shape

Xsec

Wetland Impacts

Materials

Photo

Materials
PitPlat

081CD_Survey
Control

RW Bndry
Topog

Planning

Traffic

Planning

100Wz CSDtl
100WZ LTmpLt
100WZ DTnpLtDe
100WZ Lint
100WZ DIntDe
110SN LRemSign

CADD Standards

110SN LSign
110SN DSignDet
110SN LOH
110SN DOHDet
120MK LPvmt
120MK DPvmtDet
130GR LGdrl
130GR DGdrIDe
130GR LJBar
130GR DBarrier
140LT LLight
140LT DLitDe
140LT LHM
140LT DHMDet
140LT LUL
140LT DULDet
140LT LLitOH
140LT DLIitOH
150SL Lint
150SL DintDe
150SL LRemSgl
150SL LSgnl
150SL LScop
150SL DSigDet
150SL LFIsh
150SL DFlsh
160IT LITS
160IT DITSDet
LRemSign
LSign

LPvmt

LGrdrl

LIBar

LTmpLt

LLight

LUL

LHM

Lint

LRemSgnl
LSgnl

LScop

LFIsh

LITS
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NDDOT symbologytemplates) rely heavily on Annotation scale (Drawing Scale) settings.

In order to use thstandardsorrectly, the drawing scale must be set. Guidelines have been set
up for placing cells, custom line styles, text, patterns, etc. to insure uniforraitypinnts. Most

of these settings are automated in Task Navigatimn.example, one user is creating a border
sheet set to plot at 1"=40" and another user is creating a border sheet set to plot at 1"=200". If
both sheets were plotted acompared, théext in the title block should be the same size even
though they were plotted using different scalBg.usingTask Navigationa user can place

cells, custom line styles, text, patterns, etc. quickly and easily, batauselividual element

scale faabr are adjusted by the drawingscslee € t he next section on

A AT
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34.1 Levels

Sept 2010

Many levels are named with theun firstand then the adjectiveex a m pHRole Wdod Cell

Exst 60 Abbreviati ons ar eting) adjeetive iswsee at the endlohlevel A E x s t
names when applicable. Level names wiahhout th
undefined or proposed staiEpresence.

Levels have been set up for specific payns. Thenamesand descriptionfor these levels are
based on the pay iteapeeccode numbea nd descr i pt i-3690INLEE SPEGIAL e N7 2 2
421 No

Level descriptions are similar to | evel names
the el ement type iBohetWwusecd., example AEXSst

Level numbers have been sgtas an identification number. The digits in the number represent
attributes of the items on that level. Most standard levels are numbered from 1,000,000,000 to
4,294,967,294The numbering system is as folloisA, BCC, CDD, DDE o

AT 1digiti Type of element
1= PointsLines, Curves,and shapeg=Cells, 3=Text and Dimensions, 4=Patterns
Bi 1 digitT Presence
0=Undefined 1=Existing, 2=Proposed
C1 3 digitsi Closest NDDOT Specification Number
Some CADD speci€ specifications have been added.
D - 4 digitsi Subsection or NDDOT Code.
When used as subsection it helps ensure uniqueness.
E7 1digiti Pay Item Use
0=No, 1=Yes

Notes
1 The maximum level number in V8 is 222 4,294,967,294.
1 Component names are @y based on the level names except that the elemenistype
not used in the component name.
1 Special levels have been set opfaster attachments.
Level Name Level Number
Raster Group 1101
Raster Group 2102
Raster Group 3103
d
A

ot 3 3N

Rasters shoul be attached to the | evel n a
Group 20 and Raster Group 30 can al so be
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October 2005

The standartlevelsh av e b e e nBykeegeldo w @ ef o,thdlinestgesseates have

be manually set by the user and only a few components®ft i Set t i angtheés&@ ager 0
Man ageByLewebbe siet t semtlgfBylLevellPrseet ti ngs are only rec:
they are used by the standard ASettings Manag

3.4.3 Level Libraries

Sept 2010

The level information is stored grawinglibraries(dgnlib) files. They are located in the

di r e c t:\StangartWiBB\dgnlib\Leveldo. Most levels are automatically attached with the
NDDOT standards. Presently the NDDOT has only one supplemental level library that can be
used for additional pay item levels.



CADD Standards

3.5 Line Styles

Sept 2010

Usersare strongly encouraged to uBask Navigation and Annotation Scadeset the
appropriate line style settingseeSection 3.3. A user could individually set the Level, Color,
Weight, Style and Style Scale for each element. However, this is not recokeungecause
changing each setting individualhyanuallytakes more effort antime and has a higher
potential for user errors.

Many line styles use both a line style scale factor and Annotation scale. One of the common line
style scale factors is 1/2400.004167. This factor is based on how the original line styles were
created. The displayed line style uses the product of line style scale and Annotation Scale. Task
Navigationi Templates automates the line style scale factor.

There are a few linges thatare nofplottedwi t h a @ S.cThesedineffyestypicallyd
represent the true physical size of a featweh as guardrails, curbsrbwand gutter and dowel
joints. Thesdeaturesare always drawn at the same saald will be plottedbn paper
proportional to the plotting scal@.hese line styles are digitized by turning off the scale factor
toggleand ignoring the Annotation Scalkgain, Task Navigation Templates automates the
line style scale factorThe linestyles that are drawmto a physical sizare highlighted with an
asterisk inAppendix B

Certain line styleare directional, in thaheir pattern component is not symmetricAh

exampl e wo ulWktlabhd®elineatesd chRIxss tolen Theismad filasnenys that
represent vegetation and grasses should point in toward the water side of the wetland.
Consequently, the line needs to be digitized in the direction that will produce this effect (counter
clockwise on a closed shape.) Chéglpendix Bfor directional iformation.

Tech Tip: To easily change the direction of a line style, do the following:
On the menu bar under Todls Tool Boxes > Check the Curves tool box

22
%

> Click OK
Click on the Change Element Direction icon.
Identify the Element needing nedirection
Direction of element changed!
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NDDOT cell libraries are located B&8\STANDARD\V8I\cel\d. The following is a list of the
active NDDOT cell libraries:

Bridge.cel Bridge items

Bridge-RCBox.cel Reinforce concrete batems
Cells1 scale.cel General cells placed at 1 scale
Cellsplot Scale.cel General cells placed at plot scale
Driveway.cel Dimension driven drivewagells
Guardrail.cel Guardrail items

Hatch.cel Patterning items

Ltg schematic.cel Lighting schematicitems
Pvmtmkg.cel Pavement marking

Sheets.cel Sheet baders geeAppendix H
Signal_Det.cell Signal Detail Items

Signals.cel Signal items

Signs.cel Signing items

For a comprehensive listing of the available cgleeAppendix Q.

Somecellsin theSigns.celibraryc ont ai n A Dat a d&a fieldsther@is noneBd/to usi n.
drop the cell to edit the text in the cell. These cells can be easily identified by looking for the

|l etters DF at the begi nexamplg, thedesctiptioa forachetell 6 s des
named RZIU, is DFSPEED LIMIT. To use these cells, place the cells and sisglct the

AFill in Single EnterData Fiela tool andclick on the data field that needs to be changed.

Then type in the texdnd presENTERO. Thedata field willfill in with the text that was just
entered. Data fi@lwist lwii hn |t [aetpadtisdinasdondiTo ensul
show up when the dr awieaw Atst rpil buttesdq talcrceewsgh tf
sure the fADat npothBveanlXdnstdo box does
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All features on plan sheets should be annotated whenever possible. To ensure the final plans
have a consistent antkar readability, operators must follow the standard guidelines for upper
and lowercaséetters, font type, annotation size, underlining and bolding, use of levels and
abbreviations.

Lowercase annotation is used for all annotation except for capitatizdtibe beginning of a
description (e.g. Bdge begins 1200+65.0) or when an abbreviation includes separate words
(e.g., the abbreviation for power polePB, for cable guardrail i€ Gdrl, for corrugated metal
pipe isCMP).

The most common text fonteeisd f or N D D QDDOpd (tauentgpe font) Sdme

standard annotation is placed with féne n g oonre etrr ue t ype . Theoseofi Dot Ma
the fAengidna®p boMsarte foi urigue situations as programmed into the

Templates A D&CgeManmaor ot her NDDOT standard tool s.
Engineerfont is used with some documentation created by GEOPAK in order to avoid

formatting problems uch as spacing and special character
particular labels used on ROW plaiBheonly fontsto be used on NDDOT plans and related

drawingsare fontdNDDOT, engineer and dA®ot Matr i X

Annofation should be underlineghen it 5 in a titlethat is ouside of a title blockor when it is a
Pay ltem Slanted or italicized text will not be used plan sheets.

Additional characters have been added to the fontgablkenable the placement of such

characters as fractions, Greek symbols and emadical symbols.Appendix Llists the

available characters. To draw a special character inteaM St at i on dr awi ng, 0]
Text 0o box and)\)dadiawedrby thespekial chdraater mumbgr designation (from

0-255). The specialharacter will be visualed on the screen and it cangaced by left mouse

clicking.

Standards havieeen set for the size (height and width) of annotaticask Navigatiori
Templatehave been programmed with the standard sizesstwodild be used for the placement
of mostannotation The typical annotation heights used on NDDOT plans range fronmtd.05
0.17 inches when plotted to paper.

PlanNote sheets should uae 0 teft Reight- (12) Arial font. Thes u mmar y

of AEstim
Quantitieso shoul d9Armaldonta 0. 090 text height
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When so many features apnotated in a set of plans, space is at a premium. To generate more
available spaceyperators should use abbreviations as often as possible. We have established a
comprehensive list of abbreviations that are commonly used by the DOT. These abhreviatio
lists can be found iAppendices E and F

Abbreviations are placed without any punctuation (e.g., Cl is 23.9' It of hyd at elev 1800.6").

If additional abbreviations need to be added to the glossary or appendix, contact a Standards
Committee represeative or use the Standards Request Form at the end of this manual.



CADD Standards

3.8 Dimensioning
Sept 2010

Commonly used dimension settings are grouped and stored in dimension styles. Dimension
styles are available to the Styes dognhberyfild. Ar ou gh
complete list of styles and their settings can be found in Appendix P.

There are several settings within the standard dimension styles that can be modified. The
following is an overview of these settings.

Tool Settings

Alignment: Determines the axis alonghich the dimension is aligned (View, Drawing, True,
or Arbitrary

Location: Controls the location of dimension t&utomatic, SemiAuto, or Manual.)

Dim Offset: Sets a standard offset for the placement of a dimension.

Style Settings

Fit Options

Text/Terminator:  Selects the minimum fit dependant on the text, terminator or combination
(Text Moves First, Terminator Moves First, Smallest Moves, Both Move, Text
Inside, Term. Outside, Term Inside, or Term. Reversed.)

Angle Format
Units: Sets the units of measurement for angular dimenglargth or Angle.)

Display: Sets the display faat for angular dimension text (D.DDDD, DD"MM',
DDMMM'SS", C.CCCC, or Radians.)

Accuracy:  Sets the number of decimal places to disptayahgular dimensions.
Text Format

Orientation: Sets the orientation of dimension text relative to the dimensionAligned or
Horizontal.)

Location: Sets the location of the tepdlative to the dimension line (Inline, Above, Outside,
or Top Left.)
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Patterning anthatching isused for drawings thaequire material definitions, such asceete,
rock andexcavations. A list of pattermsshownin Appendix G

Usersar e encourTasgse df d ro passiteticHing bacauge several of the settings
are automated.| fTask® arenot used, settings such as scale, row spacing, column spacing and
angle will haveo be manually calculated and entered.

The standard patterns are stored in the cell libraSt&dartV8I\Cell\Hatch.cel. To estdish
the correctvalues or t he fAPattern Ar eao AppexdxG(foustatei pl y t
row spacing and column spacing) by the final plot scale. For example, if the final plot scale is 1"

=200,andhie pattern cell i s 0 Lix@00F 108. RGwospdcingwillt he s
be 0.15x 200 = 30. Column spacing will be 0.£200 = 30. Andheangle remains at 45
degreesRemember fTask® i s used, these settings are aut

If an opeator is working in a file with a lot of hatching or patterning, they should probably
toggle off APatt&ieswoAtnhdebuii st i ndgh) s fvill
they toggle on fAAssociati ve Padawilebeabltoi n t he n
manipulate the closed shape and still have the pattern fill the altered shape.

















































































































































































































































































