INTRODUCTION

This AutoCAD User’s Guide is greatly indebted to the Region 2 Center for Design and Interpretation whose good work and generosity in sharing their AutoCAD standards is foundational to the information presented here.

The purpose of this Guide is to establish standards, which will result in the preparation of consistent and compatible AutoCAD files.  These standards are intended for Forest Service employees throughout the Tongass National Forest, as well as architectural and engineering (A&E) contractors for use in the preparation of Computer Aided Design and Drafting (CADD) construction and design drawings for the Forest Service.  The Guide establishes standards and procedures that will avoid duplication of effort and maintain uniformity of work.

GENERAL STANDARDS

Some of these standards will be repeated and further explained in other more specific sections of the Guide.  The following are the basic standards for the Forest Service/TNF:

· All CAD drawings will be done in AutoCAD2002 or Autodesk related software.

· Tongass National Forest standard title/border sheets are available on the Forest Service Engineering web site.  Download these drawing (.dwg) files and the associated plot style (.ctb) file onto your desktop.  You can then rename the title/border sheets as appropriate.  Save the plot style in the C:Autocad program plot style folder.  Always start a new drawing by using the appropriate “AATNF_stnd_.dwg” drawing.  The Forest Service will provide contractors with the appropriate standard title/border sheets and plot style files.

· All drawings shall be done at true scale (1:1) and true coordinates in model space.  

· Line weights may be set by layer or by using the Forest Service Standard plot style (see Table A). 

· Existing contours will be indicated with a dashed line; new contours will be solid lines. 

· All drawings will contain a date stamp that includes the AutoCAD release number, drawing pathname, file name, and latest date worked on.

· Limit use of external references for the sharing of information only when their use is determined necessary and appropriate.  All externally referenced (xref) drawings will be attached (or overlaid) into the sub-sheet at 0,0,0.  No changes or additions will be made to the ‘base’ sheet by disciplines using this base as an external reference (xref).

· Layer names should be limited to one or two words clearly descriptive of the type of information included on that layer.  All drawing elements will be drawn on the appropriate layer.  

· Text style for all drawings will be Stylus BT. Ariel may be used for titles where a bold font is desired.

· Standard paper size used for plotting will be either 22”x34” or 11”x17”.  If contract requires both 22”x34” and 11”x17” plots use the  AATNF_stnd_22x34.dwg title/border sheets.  Contracts where only 11”x17” plots are required should use the AATNF_stnd_11x17.dwg title/border sheets.

LAYERING
The layering standards to be used on Forest Service CADD drawings follow, in general, the AIA CAD Layer Guidelines, prepared by the AIA Task Force on CAD Layer Guidelines.

The AIA CAD Layer Guidelines give two methods for sharing graphic information.  The model space approach, in which drawings are created by turning layers on and off, is not to be used on Forest Service drawings.  The second method, which is to be used on Forest Service drawings, is the multiple file/layout approach.  

Drawings that are to be used as external reference drawings, or base sheets, should be saved to a bases directory named “xrefs”, to be available to all users needing a base drawing for their specific discipline.  Base drawings should contain only the necessary information needed for use by other disciplines, but not the information specific to the original discipline.  This way base drawings can be utilized immediately, without the need to analyze and manipulate. 

Any base drawing to be used as an xref shall have all objects created color by layer.  This method allows for easier pen weight modification, when necessary.

Layers  
Layers should be organized in a hierarchy to make the list easier to use and to accommodate future expansion.  Layer names shall be alphanumeric. 

For multi-discipline drawings it is suggested that layers be named using the discipline designation the drawing element represents as the first letter such as A-DOOR for architectural doors, S-TIMBER for structural members, and C-GRADING for proposed contour lines and elevations.

Major Groups Designation
Major groups correspond to the traditional discipline designations used in construction document sub-sheet numbering. 

Major Groups Designations are: 
G
General






C
Civil

L
Landscape Architecture






A
Architecture






S
Structural

M
Mechanical

P
Plumbing






F
Fire Protection






E
Electrical

“Common layers” with the prefix “Z” have also been included in the TNF standard sheets:


Z-NOPLOT 

for no-plot graphics and notes



Z-BORDER

for border lines, text and symbols

Limit layer names to one or two descriptive words.  Use a hyphen to separate major group designation letter (if used) from layer description to improve readability.  

DRAWING FORMAT

TNF Standard Sheets

Standard Forest Service title/border sheets downloaded from the TNF Engineering web site are to be used for all design and construction drawings.  Utilize these standard sheets for each new drawing created to ensure that the latest revisions have been incorporated into your project.

Standard sheets include:  

· Cover/Title Sheet – with vicinity map, project map, index, applicable codes and revision and approval blocks.  See Appendix, Figure 1 for the standard cover/title sheet configuration.

· Standard Border Sheet – with drawing title; project name; project number; name of forest(s); ranger district; designer, drafter, and reviewer’s names; date; revision block; sub-sheet number as well as sheet number and total sheets.  See Appendix, Figures 2 & 3 for the standard border sheets to be used.  Also note the location of date stamp and required paper margins.

· Standard Roads Typical Detail Sheets – include typical sections and details common to road design packages.  Always obtain these from the TNF Engineering web site to ensure that the latest revisions have been incorporated into your project.
DRAFTING PRACTICES

Some Forest Service contracts require construction drawings intended for use as 22”x34” prints but issued to prospective bidders as 11”x17” half size prints.  All drawings must be capable of being reproduced as clear and legible prints.  Line quality and adequate lettering size are essential to meet these requirements.  By following the recommended line weights and lettering heights given below all drawing files will be able to be reproduced clearly and legibly.

Line Weights
Table A shows the standard line weights suggested for Forest Service AutoCAD drawings.  These line weights are assigned to the TNF standard plot style (.ctb file) for half size and full size plotting.

Color

Line weight
(TNF_stnd.ctb)

Red (#1)   
  .50 mm/.020”

Yellow (#2) 
  .25 mm/.009”

Green (#3)
  .25 mm/.009”

Cyan (#4)
  .35 mm/.014”

Blue (#5)  
.10mm/.004”

Magenta (#6)
   .01 mm/.0004”

Blk/white (#7)  .15 mm/.006”

Orange (#21)  .70mm/.028”

Table A

Lettering Text Height & Text Styles

Stylus BT is the standard text font (style) to be used on all Forest Service drawings.  Ariel may be used for titles where a bold font is desired.

Table B shows pen and lettering sizes recommended for all Forest Service drawings.

  

Full size 22”x34” plot standard lettering sizes/color numbers:


.150” text height – Blk/white #7 (.006”) – standard text & dimensioning


.300” text height – Cyan #4 (.014”) – sub-titles & headings


.450” text height – Cyan #4 (.014”) – plan, detail & section titles,







      section or detail callouts, etc.

Full size11”x17” plot standard lettering sizes/color numbers:


.100” text height – Blk/white #7 (.006”) – standard text & dimensioning


.200” text height – Cyan #4 (.014”) – sub-titles & headings


.300” text height – Cyan #4 (.014”) – plan, detail & section titles,







          section or detail callouts, etc.

Table B
Standard text height for full size 11”x17” drawings is .100” and should be maintained for most drawing annotation.  A minimum lettering height of .075” is acceptable when used for special purposes such as symbols or stacked fractions or when used on Standard Roads Typical Detail Sheets.

Adding Text and Dimensioning to the Drawing

All drawings shall be done at true scale (1:1) and true coordinates in model space.  Drawings and details shall then be scaled as needed in paper space view ports. 

The TNF standard title/border sheets are set to scale the dimension features to the layout (paper space).  To improve drafting production and maximize the power of AutoCAD software, it is suggested that all dimensioning and annotation be done through the paper space view port in model space using associative dimensioning.  Always use the leader or quick leader feature when adding notes.    Use of Standard TNF text style, text heights, and line weights (see Table B) is required.  Text shall be aligned with and placed above the dimension line.  Arrowhead size will be the same as dimension text height.  Arrowhead style will be closed/filled unless another arrow style is more legible.

Edit text within the standard border title block through the use of the “modify/object, edit attribute” command. 

Hatch should be associative and placed on the hatch layer.

Graphic Scale

Always include a bar scale on drawings done to scale.  This will result in proper scaling regardless of plot size.
Plotting

Tongass National Forest standard title/border sheets are available on the Forest Service web site drafted in two different sizes: 22”x34” (AATNF_stnd_22x34.dwt) and 11”x17” (AATNF_stnd_11x17.dwt).  The Forest Service will provide contractors with the standard sheets appropriate for the contract drawings. 

22”x34” drawings (AATNF_stnd_22x34.dwt) are to be plotted at 1:1 from paper space using the “TNF_stnd.ctb” plot style.  Half size (11”x17”) plots are made from these same standard sheets by plotting the 11x17 layout tab.  



Full size 11”x17” drawings (AATNF_stnd_11x17.dwt) are to be plotted at 1:1 from paper space using the “TNF_stnd.ctb” plot style.  This standard drawing is intended for contracts where 22”x34” plots are not required. 

8½”x11” standard sheets (AATNF_stnd_8 1/2x11.dwt) are also available to provide drawings to be included in contract specifications.  8 ½”x11” plots are made from paper space at 1:1 using “TNF_stnd.ctb” plot style.

Other government agency permit borders are also available on the TNF Engineering web site.  These special borders should be downloaded each time a new permit drawing is created to ensure the latest revisions have been incorporated into your project. 

Date Stamp

Each drawing should contain a date stamp that includes the drawing pathname, filename, and latest date the file was worked on.  Locate the date stamp vertically on the left side of the border sheet, outside the border.

Roads Package: Order of Drawings

The following arrangement shall be followed when compiling drawings for a roads project:

· TNF Standard Cover sheet

· General notes, abbreviations and legend

· Fish culverts, bridges, LTF’s and other site plan drawings

· Standard Roads Typical Detail Sheets in order of project specifications (staking, cross-sections, composite roads, erosion control, CMP’s, and pit & quarry details)

· Plan/profile sheets

APPENDIX
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Figure 1 – TNF Standard Cover Sheet

(AATNF_stnd_cover.dwg)
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Figure 2– TNF Standard 22”x34” and 11”x17” Title/Border Sheet
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Figure 3– TNF Standard 8.5”x11” Title/Border Sheet
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