

I.	INTRODUCTION



	A.	Background



		This guide was prepared by the Department of Veterans Affairs' Computer Aided Facilities Management (CAFM) Working Group.  The working group, comprised of central office and field representatives from VHA, VBA, and NCS was formed in August 1991 to support automation of facilities planning, construction and management through the development of information standards.  The group coordinates activities with appropriate IRM and engineering advisory groups.  In addition, the working group is active in other public and private efforts to develop CADD standards.



		CADD deliverables in A/E contracts has been identified by the working group as an issue of importance for the department's construction program.  Continued growth in automation of engineering graphics, and the need to clearly identify CADD deliverables in contracts, led to the development of this guide.



	B.	Purpose



		The purpose of this manual is to:



provide background information on various CADD formats and how they apply to engineering programs; and



assist in the creation of a deliverables statement based on project scope and user needs in all phases of a facility's life-cycle (i.e., planning, design, construction and facility management).





		(Note:  Use of the acronym CADD, Computer Aided Design and Drafting, in this document has been expanded to include both vector and raster graphic application software. )

�

II.	GENERAL INFORMATION



	Computer aided design and drafting began as a tool to increase productivity in the creation of paper drawings.  The evolution of CADD has moved architectural/ engineering graphics from paper to electronic form.  Digital representation of graphics has become the preferred method for distribution, storage and maintenance of "drawings".



	A.	Delivery Scope



		Project scope, CADD capability and future data development must be considered when determining what percentage of project work should be in CADD format.



		In addition to the quantity of graphic work, the complexity of the format needs to be identified.  The benefits (and limitations) of each CADD format type need to be evaluated based on short term requirements and long term goals of the graphics.  The following section outlines these formats and their usage.



	B.	Graphic Formats



		There are primarily two CADD graphic format types in use for architectural and engineering applications; 1) raster graphics; and 2) vector graphics.  The unique way in which each creates, stores and modifies graphic images provides a variety of choices in applying CADD technologies to all stages of a building's life-cycle (planning, design, construction, operations and management).   



		Raster graphics are particularly well suited for processes where quick capture of existing hardcopy drawings to a digital form is required.  Once captured digitally the drawings can be archived, distributed or converted to a vector format.



		Vector graphics are most useful in processes where drawing development and modification is heavy, and true 2 and 3 dimensional accuracy is required.  In addition, its ability to deal with geometry as unique entities provides powerful linkage for images to be grouped with non-graphic data attributes.   
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		1.	Raster Graphics:  or bit-map graphics, are digital images stored as arrays of pixels for display and modification.  In raster data there are no lines, circles or polygons, only pixels (screen dots) that are grouped to give the appearance of these elements.  Raster images are commonly created in one of two ways;



			a)	use of "paint" type computer graphics programs to draw images; or



			b)	the capture of existing images by optically scanning (reading) the image and converting it to a digital format (bit-mapped)



				Some of the more common raster graphic formats are:



CCITT Group 3 & 4 (CIT, G3, G4)

Run Length Encoded (RLE)

CALS Raster (CAL)

Tagged Image File Format (TIF)

GEM Metafile (GEM)

Macintosh PICT (PCT)

Continuous Tone (COT)

Paintbrush (PCX)

TrueVision TARGA (TGA)

Windows 3 Bitmap (BMP)



		2.	Vector Graphics:  are digital images stored as linear data (straight lines) acted on by geometric operations.  This creates true geometric entities (i.e., circles, arcs, rectangles, b-splines, etc.).  The vectors can exist in 2 or 3 dimensional design environments.  Vector graphics images are created using "drawing" programs commonly known as CADD software.  Output from these CADD packages creates a proprietary binary data file that has limited portability across vendor platforms (and sometimes within different versions of the same CADD package).     



			a)	Vendor-based Formats



				Vendor-based formats are proprietary data files that provide data portability within a specific vendor environment.  This generally ensures total data transfer of the graphics. 



				Examples of  vendor CADD packages:   



AutoCAD

MicroStation

CADAM

GenericCAD
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		2.	Vector Graphics (cont'd)



			b)	Neutral & External Translation Formats



				All CADD systems create proprietary, binary file formats.  To use graphic files from a "foreign" system, a translation is required.  Programs are available to take these proprietary files, create neutral descriptions of them, and then convert to another proprietary format.  The most common translation formats are:



DXF* is an external translation format; PC-based

IGES* is neutral; handles 2&3d; has multi-target platform conversion programs

PDES* is similar to IGES, with the added ability to handle non-graphic attribute data



				Files in a neutral format require quality assurance checks to verify that all graphics translated.  Translations involving detailed characteristic mapping (level and layer structures, colors, line styles, etc.) require additional system resources and expertise for successful conversion.



				*DXF - Drawing Exchange Format

				*IGES - Initial Graphics Exchange Specification

				*PDES - Product Data Exchange using STEP (STEP - STandard for the Exchange of Product model data)



			c)	Advanced Applications Formats



				Advanced applications formats are proprietary CADD files created using advanced software created "on-top-of" the CADD vendor base format .  These advanced applications build non-graphic attribute data linkage into the graphics. 
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III.	CADD Deliverables Criteria



	CADD delivery criteria should always be project scope specific.  The following are major CADD deliverable elements and are presented in the same order as the example deliverables statements in section IV. Samples.

	A.	Graphic Format



		To fully identify specific vendor formats; version, release, and advanced applications need to be specified.  Use of the term "compatible" when identifying formats can be ambiguous.  Compatible characteristics should be specified.  Many CADD systems can read neutral formats, or previous versions of its formats, but may require translations or preprocessing of files (Example: Autodesk, Inc., AutoCAD version 11 with AutoCAD AEC Architectural Overlay version 2).

	B.	Delivery Media



		Identification of transfer media (examples: 5 1/4"  1.2 MB floppy diskette, 3.5 1.44 MB diskette, 2.3 GB 8mm tape,  2400' 6250 bpi magnetic tape).  The target operating system needs to be identified fully with version and utility requested. (Examples: MS-DOS 5.0, BACKUP/RESTORE utility,  VMS version 5.5, BACKUP with Save_Sets  or UNIX version 6.0 scpio or tar utility).



	C.	CADD Standards



		1.	Drawing Registration



			Identification of a registration point for each drawing should be made.  Typically, the lower left limits would be set to 0,0 for the x-y (or 0,0,0 for the x-y-z in 3-d) coordinate values.



		2.	File Size



			Depending on the target systems processor power and storage capacity, file size may need to be controlled.  CADD drawings are large by nature and creation of exceptionally large files can create situations that degrade system performance and impact productivity.



		3.	Lettering Size/Style



			The font style to be used will be the default vector font assigned by the system with full upper and lower case alpha-numeric characters.  The text sizes to be used are as follows:



			General Notes & Associated Text at 1/8"

			Drawing Subtitles at 1/4"

			Drawing Main Titles at 1/2"
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	D.	Graphic Symbology



		Whenever possible, the Department of Veterans Affairs will provide the contractor with electronic graphic libraries tailored to each project.  Each will contain the appropriate standard graphic elements, standard details and VA border/drawing sheets.



	E.	Layer/Level Identification



		It is recommended that all layering/level assignments, regardless of format, will conform to either the U.S. Army Corps of Engineers', "Standards Manual for Computer-Aided Design and Drafting (CADD) System", or the American Institute of Architects', "CADD Layering Guidelines".  The use of Army Corps or AIA conventions will be determined by the Contracting Officer.  Any deviations must be submitted in writing and approved by the Contracting Officer on a project by project basis.	



	F.	File Names



		All files created for use by the Department of Veterans Affairs will conform to the following directory path and file naming conventions:



		Directory Path: \station number\building number\project number\discipline\11 character file name (includes 3 character extension)



		Abbreviations for Discipline Types



		ARCH	Architectural

		CIVIL	Civil/Survey

		ELEC	Electrical

		INTERIOR	Interiors

		LANDSC	Landscape

		MASTERPL	Master Planning

		MECHVAC	Mechanical - HVAC

		PLUMB	Plumbing

		SPACEPL	Space Planning

		STRUCT	Structural

		3DMODEL	3 Dimensional Models



		Directory Path Example: \vamc000\bldg01\13899101\arch\
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	F.	File Names (cont'd)



		File names identify the drawing type and floor number.  File names will contain alpha-numeric characters a-z and/or 0-9, and may be up to 11 characters in length. Special characters are not permitted.



		File name structure:	DTf#xxxx.ext



						DT	=	drawing type, 2 character abbreviation



						f#	=	floor number, 2 digit number



						xxxx	=	The remaining 4 alpha-numeric positions are user assignable to further define drawing, i.e.; building wing or zone.



						.ext	=	drawing extensions (example: *.dwg, *.dgn, *.dxf)



	Abbreviations for Drawing Type



		de	Details

		di	Diagrams

		el	Elevations

		fp	Floor Plans

		rc	Reflected Ceiling Plan

		sc	Schedules

		se	Sections

		3d	3D Models



		File Name Example:	fp01n.dwg  (floor plan, first floor, north  wing, AutoCAD file) 
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	G.	Hardcopy and Documentation 



		Sealed drawings should accompany electronic CADD submissions.  In the event of inconsistency between sealed drawings and electronic submissions, sealed drawings will be the control.



		All delivery media will be clearly labeled and include a hardcopy listing of the contents.  Listings will include a description of the files contents, physical size and, if the format utilizes file referencing, a listing of reference files. 



		Submissions should also include a hardcopy manual (image/name/description) of all standard graphic elements (SGE) used in the creation of the drawings.  SGEs are known by vendor-specific terminology (i.e.; in AutoCAD they are BLOCKS, MicroStation identifies them as CELLS).



	H.	Ownership



		Define file acceptance criteria, including the acceptance period length.   A benchmark to test for adherence to delivery standards and format compatibility should be performed on a sample of the work prior to final delivery.   



		A statement regarding ownership of files should be included.  It should address the rights and limitations on its use for future work.
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IV.	Special Deliverables



	A.	Attribute Database



		The linking of graphic information with textual databases that further describe the image can be very useful in facilities management environments.  Basic attribute data most frequently requested in facility management (FM) are:



Space identification, net and gross area measurements

Furnishings and fixed equipment

Doors, windows and reflected ceiling information



		Many of these items are tracked directly by advanced application software without the need for custom environment development. 



		It is beyond the scope of this manual to address this issue in detail.



	B.	Presentation Graphics 3-D



		The use of 3-D modeling in conceptual stages of project development can be of great value.  This is also an area in which specifics of the deliverables are critical.   3-D modeling can be as basic as simple wire-frame perspective plots, or as complex as an interactive "fly-through" of the space.  In identifying your requirements, keep in mind:



		Final Presentation Format



Hardcopy (B/W or color)

Slides

Video tape

A 3-D CADD drawing (wireframe, solids model, material surface, etc.).  Keep in mind you may need the contractor to display your model or you may need to enhance your own equipment for 3-D demands.



	C.	Design / As-Built 3-D



		Although not part of the mainstream in FM, some development using a 3-D graphic database is being done.  This level of sophistication and detail is beyond the scope of this manual.
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V.	UPDATES AND ADDITIONS 



	The guidelines in this manual are intended to be neither static nor all inclusive and will be updated and enhanced to reflect both the input and need of VA CADD users.



	Comments for updates and additions should be directed to the CAFM Working Group.
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VI.	SAMPLES



	The following samples contain basic criteria elements and identify deliverables of various types and complexities.



	They are not intended to be used as boilerplates or standards for use in contracts.
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SAMPLE:  CADD Deliverables in Neutral Format



Computer Aided Design and Drafting Standards for Project #101-123



The contractor shall adhere to the following criteria for CADD under this contract.



A.	Graphic Format



	All CADD data shall be supplied in the latest version of the translation format, Drawing Exchange Format (DXF).  The contractor will be responsible for ensuring that all files shall translate to the VAMC's target CADD system, Drafix Windows CAD version 2.1 or later.



B.	Delivery Media



	All CADD data shall be delivered on 3.5", 1.44 Mb diskettes.  The CADD data files shall be copies to the media using Microsoft DOS 5.0, BACKUP command.  All data files shall be organized using the directory structure (path) as outlined in the CADD Standards, Naming Conventions section of this document.  All files shall be free of corrupted or unusable data.



C.	CADD Standards



	1.	CADD drawings shall be 2-dimensional drawing files.  All drawings should be registered with the lower lift limits set at 0,0 x-y coordinate vectors.



	2.	Translated (into Drafix 2.1) DXF files shall not exceed 1.44 Mb unless approved by COTR.



	3.	Lettering: 



Only default font style 0 shall be accepted.  No attempt to map fonts to Drafix should be made.



The text sizes to be used are as follows:



General Notes & Associated Text at 1/8"

Drawing Subtitles at 1/4"

Drawing Main Titles at 1/2"



	4.	Symbology (graphic libraries/details/border and drawing sheets) shall be provided to the contractor by the Department of Veterans Affairs, Office of Construction Management.  These graphics libraries shall be project specific.  The contractor shall provide VA with any special symbology developed for this project on separate delivery diskette.�

	5.	Layering/Level Standards shall follow US Army Corps of Engineers "Standards Manual for Computer-Aided Design and Drafting (CADD) Systems".  Layer/Level mapping shall be performed during translation.  



	6.	All files created for use by the Department of Veterans Affairs will conform to the following directory path and file naming conventions:



		Directory Path: \station number\building number\project number\discipline\11 character file name (includes 3 character extension)



	Abbreviations for Discipline Types



	ARCH	Architectural

	CIVIL	Civil/Survey

	ELEC	Electrical

	INTERIOR	Interiors

	LANDSC	Landscape

	MASTERPL	Master Planning

	MECHVAC	Mechanical - HVAC

	PLUMB	Plumbing

	SPACEPL	Space Planning

	STRUCT	Structural

	3DMODEL	3 Dimensional Models



		Directory Path Example: \vamc000\bldg01\13899101\arch\



		File names identify the drawing type and floor number.  File names will contain alpha-numeric characters a-z and/or 0-9, and may be up to 11 characters in length. Special characters are not permitted.



		File name structure:	DTf#xxxx.ext



				DT	=	drawing type, 2 characterabbreviation



				f#	=	floor number, 2 digit number



				xxxx	=	The remaining 4 alpha-numeric positions are user assignable to further define drawing, i.e.; building wing or zone.



				.ext		rawing extensions (example: *.dwg, *.dgn, *.dxf)



	Abbreviations for Drawing Type



	de	Details

	di	Diagrams

	el	Elevations

	fp	Floor Plans

	rc	Reflected Ceiling Plan

	sc	Schedules�

	se	Sections

	3d	3D Models



File Name Example:	fp01n.dwg  (floor plan, first floor, north wing, AutoCAD file) 



D.	Hardcopy and Documentation



	The contractor shall supply a hardcopy of the following items:



CADD data file listings of diskette contents.



Full size check plots of all drawings, fully identified with path and drawing name.



Full size plot of special project specific symbology  created by contractor.



E.	Ownership



	All CADD files created and reimbursed for this project shall be the property of the Department of Veterans Affairs.
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SAMPLE:  CADD Deliverables in a Vendor Base Format

		 

Computer Aided Design and Drafting Standards for Project #101-234



The contractor shall adhere to the following criteria for CADD under this contract.



A.	Graphic Format



	All CADD data shall be supplied in the latest version of Intergraph Corp., MicroStation version 4.0, native format (.DGN).  The contractor shall be responsible for ensuring that all files (base files, reference files, cell libraries) are compatible* with the  VAMC's target CADD system, MicroStation NEXUS PC, MS Windows 3.1.



	*Note:	Compatible means that data can be accessed directly by the target system without translation or preprocessing of data files.  It is the responsibility of the contractor to ensure this level of compatibility.



B.	Delivery Media



	All CADD data shall be delivered on 2.3 gigabyte, 8mm tape cartridge.  The CADD data files shall be copies to the media using Intergraph Corp. CLIX version 6.0, operating system scpio command.  All data files shall be organized using the directory structure (path) as outlined in the CADD Standards, Naming Conventions section of this document.  All files shall be free of corrupted or unusable data.



C.	CADD Standards



	1.	CADD drawings shall be 2-dimensional drawing files.  All drawings should be registered with the lower lift limits set at 0,0 x-y coordinate vectors.



	2.	Lettering: 



Only Intergraph's default font style 1 shall be accepted.  



The text sizes to be used are as follows:



				General Notes & Associated Text at 1/8"

				Drawing Subtitles at 1/4"

				Drawing Main Titles at 1/2"
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	3.	Symbology (graphic libraries/details/border and drawing sheets) shall be provided to the contractor by the Department of Veterans Affairs.  These graphics libraries shall be project specific.  The contractor shall provide VA with any special symbology developed for this project on separate delivery diskette.



	4.	Layering/Level Standards shall follow US Army Corps of Engineers "Standards Manual for Computer-Aided Design and Drafting (CADD) Systems". 



	5.	All files created for use by the Department of Veterans Affairs will conform to the following directory path and file naming conventions:



		Directory Path: \station number\building number\project number\discipline\11 character file name (includes 3 character extension)



		Abbreviations for Discipline Types



		ARCH		Architectural

		CIVIL		Civil/Survey

		ELEC		Electrical

		INTERIOR	Interiors

		LANDSC	Landscape

		MASTERPL	Master Planning

		MECHVAC	Mechanical - HVAC

		PLUMB		Plumbing

		SPACEPL	Space Planning

		STRUCT	Structural

		3DMODEL	3 Dimensional Models



		Directory Path Example: \vamc000\bldg01\13899101\arch\



		File names identify the drawing type and floor number.  File names will contain alpha-numeric characters a-z and/or 0-9, and may be up to 11 characters in length. Special characters are not permitted.



		File name structure:	DTf#xxxx.ext



				DT	=	drawing type, 2 characterabbreviation



				f#	=	floor number, 2 digit number



				xxxx	=	The remaining 4 alpha-numeric positions are user assignable to further define drawing, i.e.; building wing or zone.



				.ext	=	drawing extensions (example: *.dwg, *.dgn, *.dxf)
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	Abbreviations for Drawing Type



	de	Details

	di	Diagrams

	el	Elevations

	fp	Floor Plans

	rc	Reflected Ceiling Plan

	sc	Schedules

	se	Sections

	3d	3D Models



		File Name Example:	fp01n.dwg  (floor plan, first floor, north wing, AutoCAD file) 



D.	Hardcopy and Documentation



	The contractor shall supply a hardcopy of the following items:



CADD data file listings of  8mm cartridge contents.



Full size check plots of all drawings, fully identified with path, drawing name and 	attached reference files.



Full size plot of special project specific symbology created by contractor.



E.	Ownership



	All CADD files created and reimbursed for this project shall be the property of the Department of Veterans Affairs.
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SAMPLE:  CADD Deliverables in Advanced Applications Format



Computer Aided Design and Drafting Standards for Project #101-345



The contractor shall adhere to the following criteria for CADD under this contract.



A.	Graphic Format



	All CADD data shall be supplied in the latest version of Autodesk Inc., AutoCAD Version 11 with AutoCAD AEC, Architectural Overlay, Version 2 or later.  The contractor shall be responsible for ensuring that all files are compatible* with the VAMC's target CADD system, AutoCAD AEC version 2.



	*Note: Compatible means that data can be accessed directly by the target system without translation or preprocessing of data files.  It is the responsibility of the contractor to ensure this level of compatibility.



B.	Delivery Media



	All CADD data shall be delivered on 1/4", 150 Mb tape cartridge.  The CADD data files shall be copies to the media using AT&T UNIX version 4.0, operating system scpio or tar command.  All data files shall be organized using the directory structure (path) as outlined in the CADD Standards, Naming Conventions section of this document.  All files shall be free of corrupted or unusable data.



C.	CADD Standards



	1.	CADD drawings shall be 2-dimensional drawing files.  All drawings should be registered with the lower lift limits set at 0,0 x-y coordinate vectors.



	2.	Lettering: 



Only AutoCAD AEC default font styles shall be accepted.  



The text sizes to be used are as follows:



				General Notes & Associated Text at 1/8"

				Drawing Subtitles at 1/4"

				Drawing Main Titles at 1/2"



	3.	Symbology (graphic libraries/details/border and drawing sheets) shall be provided to the contractor by the Department of Veterans Affairs.  These graphics libraries shall be project specific.  The contractor shall provide VA with any special symbology developed for this project on separate delivery diskette.
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	4.	Layering/Level Standards shall follow US Army Corps of Engineers "Standards Manual for Computer-Aided Design and Drafting (CADD) Systems". 



	5.	All files created for use by the Department of Veterans Affairs will conform to the following directory path and file naming conventions:



		Directory Path: \station number\building number\project number\discipline\11 character file name (includes 3 character extension)



		Abbreviations for Discipline Types



		ARCH	Architectural

		CIVIL	Civil/Survey

		ELEC	Electrical

		INTERIOR	Interiors

		LANDSC	Landscape

		MASTERPL	Master Planning

		MECHVAC	Mechanical - HVAC

		PLUMB	Plumbing

		SPACEPL	Space Planning

		STRUCT	Structural

		3DMODEL	3 Dimensional Models



		Directory Path Example: \vamc000\bldg01\13899101\arch\



		File names identify the drawing type and floor number.  File names will contain alpha-numeric characters a-z and/or 0-9, and may be up to 11 characters in length. Special characters are not permitted.



		File name structure:	DTf#xxxx.ext



				DT  = drawing type, 2 characterabbreviation



				f#  = floor number, 2 digit number



				xxxx= The remaining 4 alpha-numeric positions 					are user assignable to further define drawing, 					i.e.; building wing or zone.



				.ext = drawing extensions (example: *.dwg, 						*.dgn, *.dxf)



		Abbreviations for Drawing Type



		de		Details

		di		Diagrams

		el		Elevations

		fp		Floor Plans

		rc		Reflected Ceiling Plan

		sc		Schedules

		se		Sections

		3d		3D Models



File Name Example:	fp01n.dwg  (floor plan, first floor, north wing, 				AutoCAD file) 







6.  All architectural drawing entities (doors, windows, columns, fixed equipment, etc.) shall be AutoCAD AEC symbology.  This shall include attributes for all doors, windows and reflected ceiling plans using the default AutoCAD AEC attribute system.





7.  A BLOCK attribute shall be created for each space identified in VA Criteria, with the following information:

		

		Room Number

		Net Square Feet (AREA)

		Gross Square Feet (AREA)
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D. Hardcopy and Documentation



The contractor shall supply a hardcopy of the following items:



		-CADD data file listings of  1/4" cartridge contents.



		-Full size check plots of all drawings, fully identified 			with path, drawing name and attached reference files.



		-Full size plot of special project specific symbology 			created by contractor.



E.  Ownership



All CADD files created and reimbursed for this project shall be the property of the Department of Veterans Affairs.

�SAMPLE:  CADD Deliverables in a Raster Image Format

		 

Computer Aided Design and Drafting Standards for Project #101-234





The contractor shall adhere to the following criteria for CADD under this contract.



A.  Graphic Format



All scanned data shall be supplied in Intergraph Corp., Run Length Encoded (.RLE, type 9 data),  raster image format.  The contractor shall be responsible for ensuring that all files are compatible* with National Cemetery Service target CADD system, MicroStation 32, version 4.0 and IRAS32, version raster edit software.



*Note: Compatible means that data can be accessed directly by the target system without translation or preprocessing of data files.  It is the responsibility of the contractor to ensure this level of compatibility.



B.  Delivery Media



All scanned data shall be delivered on 2.3 gigabyte, 8mm tape cartridge.  The scanned image files shall be copied to the media using Intergraph Corp. CLIX version 6.0, operating system scpio command.  All data files shall be organized using the directory structure (path) as outlined in the CADD Standards, Naming Conventions section of this document.  All files shall be free of corrupted or unusable data.



C.  CADD Standards



1.	Scanned drawings shall be compressed bi-level raster data.



2.	Scan resolution for architectural/engineering drawings shall be between 200 and 300 dpi. 



3.	Drawings shall be scanned top first or horizontal upper left.

�4. 	All files created for use by the Department of Veterans Affairs will conform to the following directory path and file naming conventions:



Directory Path: \station number\building number\project number\discipline\11 character file name (includes 3 character extension)



		Abbreviations for Discipline Types



		ARCH		Architectural

		CIVIL		Civil/Survey

		ELEC		Electrical

		INTERIOR	Interiors

		LANDSC	Landscape

		MASTERPL	Master Planning

		MECHVAC	Mechanical - HVAC

		PLUMB		Plumbing

		SPACEPL	Space Planning

		STRUCT	Structural

		3DMODEL	3 Dimensional Models



Directory Path Example: \vamc000\bldg01\13899101\arch\



File names identify the drawing type and floor number.  File names will contain alpha-numeric characters a-z and/or 0-9, and may be up to 11 characters in length. Special characters are not permitted.



File name structure:	DTf#xxxx.ext



				DT  = drawing type, 2 characterabbreviation



				f#  = floor number, 2 digit number



				xxxx= The remaining 4 alpha-numeric positions 					are user assignable to further define drawing, 					i.e.; building wing or zone.



				.ext = drawing extensions (example: *.dwg, 						*.dgn, *.dxf)



		Abbreviations for Drawing Type



		de		Details

		di		Diagrams

		el		Elevations

		fp		Floor Plans

		rc		Reflected Ceiling Plan

		sc		Schedules

		se		Sections

		3d		3D Models



File Name Example:	fp01n.dwg  (floor plan, first floor, north wing, 				AutoCAD file) 









D.  Hardcopy and Documentation



The contractor shall supply the following hardcopy and documentation:



		-Listings of all scanned data files on all 8mm cartridges.



		-10% random sample of scanned images plotted full size (E) 			for quality assurance check.



E.  Ownership



All scanned files created and reimbursed for this project shall be the property of the Department of Veterans Affairs.
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