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Abstract

The A/E/C Graphics Standard Release 2.2 has been developed by the
Computer-Aided Design/Building Information Modeling Technology
Center to document how proper hand-drafting practices can be achieved
in advanced modeling. It is through the collection and documentation of
these practices that consistent models and drawings shall be achieved
throughout the US Army Corps of Engineers (USACE), as well as other
federal agencies. In the collection of these practices, various historical
USACE District drafting manuals were consulted and compared against
practices contained in industry and national standards, with consideration
toward whether software can achieve those practices. The documentation
of these practices will help to achieve both clear and aesthetically pleasing
construction documents.

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes.
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products.
All product names and trademarks cited are the property of their respective owners. The findings of this report are not to
be construed as an official Department of the Army position unless so designated by other authorized documents.

DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR.




ERDC/ITL SR-23-1 iii
Contents

Abstract ii
Figures and Tables vi
Preface ix
1 Introduction 1
I R = = Tod1¢ =4 (01U | o OSSPSR 1

1.2 United States National Computer-Aided Design (CAD) Standard .......cccceveeeeeerenieennnne 2

OGO o 1Yo 4 = 2

IO S AV o o £ Y- 1o o R PP 2

IR T oo o 1= TP 3

1.6 Essentials of GOOd Drafting ......cccceereieieieccier e ceeee e s e e e e e e e s e e e e e e neeeeans 3

1.7 AdAItIONS/REVISIONS ..cciiueieieeiiiiieetee st stee e eee st s s s see e s s ee e s s s se e e s ssnse e s essneessaseeennnns 4

2 Border and Cover Sheets 5
B R = To 0 [T ] == PR 5

D2 O ] 1= A T 5

2.1.2  SNEET MAIZINS ..eeiiieeee ettt e e s ae e s e e e e e n e e nne e 5

2.1.3  BOrder SNEEL ArBaS......uiiieeriieiisieeste e ste et st e e ee s sae e s e e e e s seeennneenas 6

2.1.4 Production Data Ar€a......cccccceerieeeeiieiieeseeeee s ssee e et se e sne e sre e s nne s 6

2.1.5  DraWiNG AlCa ..ccueiiiieeiieeiie et ettt e e s e e s e e e ae e e e e e s e e e s reeenneeans 7

2.1.6  Title BIOCK Ar€a ..eveeeiieiirieisieeste st s st ee st e s e s s se e s sae e s 10

2.1.7 Designer ldentification BIOCK ........cccerceriieerrienneeeee e 11

2.1.8 ReViSioN (ISSUE) BIOCK....iiiieieeeieeeeecciteeectee st e et es e s sse e e e e 12

2.1.9 Management BIOCK......ccccuiiieiriieiiienrie et s se e s s 12

2.1.10 Project Identification / Sheet Title BIOCK .....cccveeeieiveiiecceer e 14

2.1.11 Sheet Identification BIOCK .......ccceeeiriieiiecies et se e e s e 15

2,002 SEATUS coeeeieieeeeee et e e e e e e s e s ne e e e e e e e e e nnnes 16

B 0101 g0 g T=T - SRR 16
2.2.1 Owner/Designer INformation.........ceeeeriieesenseeeee e 17

2.2.2 Project/Contract Information (Part 1) .....ccceceeooieieeei i, 18

2.2.3 Project Rendering / Small Location Map Area.......cccceeeeceeerriieeenenieenennes 18

2.2.4 Project/Contract Information (Part 2).....cccceev e 19

2.2.5 Signature BIOCK Ar€a .......ccccceereeeeeeeeseeeeeeeeescseeeees st e e s s see e s esne e e e sneeeennns 20

2.2.6 Small Project Index / A-E Stamps Ar€a.....ccceeceeeeeeieeeneeieeee s 20

2.3 Marking Controlled Unclassified Information (CUI) Construction Drawings 21

3 Orientation 24
B 0 A 0o Y2/ ' oo SN 24
3.1.1 Project Orientation HI€rarChy .......ccccouecceeieiiienisciee e 24

G T O V1T PSPPI 24

I 0 R T Vot ¥ 1V 1Y/ =T o1 25

I 00 S =Y o TRV P 26



ERDC/ITL SR-23-1

T2 = (0] 1740 ] = RPN

3.3

4 Drawing Symbology

3.2.1
3.2.2
3.2.3
3.2.4
3.2.5
Vertical
3.3.1
3.3.2
3.33
3.34
3.3.5
3.3.6
3.3.7
3.3.8

Project Coordinate SYSTEM ...cco it e
Channels and WaterWways .......ccoucceeieeeeeersreeeeeseee e e s e s see e e
LOCKS @Nd DAMS ....eeiieeeeieeie e e
LEVEES .ttt ettt e e ae e e e e ne e s anes
(0 Tz T k1= = S TSP
ColumMN Grid SYSTEM coeeeeiei et e e e
NUMDBDEING OF FIOOIS ..ottt e
NUMDBEINNEG Of ROOMS ....eieiiie et
NUMDBDEING Of DOOIS...ceiieeieeeeieeeetee et e et s e s e e s e e e s sneeeneeeeas
Identification Of WINAOWS .....coociiiiiiiei ettt e
N T gL L= T aT= o) S ¢= 11 =
NUMDETING Of EIEVATOIS ..ottt
LabeliNg Of DUCT .. .eeiiieiceeeeie ettt

O o T o 1= 07 1o 1 = U
4.2 SYMDOIS ...ttt e e ae e e s e e e e e e e eeeenee e e eeeennenns

4.3

5 Drawing Annotation

51

5.2

5.3
5.4
5.5

4.2.1
4.2.2
4.2.3
4.2.4
425

SymbOl DESCIPLIONS ....eeeieeiei et c et e e e e e s e e e e re e e nne e s e nnes
SYMDBOI TAENTIFIEIS . e
Drawing BIOCK Title .....eeeiiieeecciee e
Elevations, Sections, and DetailS......cuucciiiiiieeeieeeieeeeeecee e
WEIdING SYMDOIS ...

[T ST 0 G

43.1
4.3.2

Showing New Work vs. Demolition WOrK ......ceeevecceereeiien e
Showing New Work vs. Existing Conditions ........cccoeeeeeveriiceniee e

TEXE HEIBNT. ..
Orientation and PIaCEMENT ......c.eeiiiiireeieeee e
(072 o1 €= 1172 14 0] o FO PSPPSR
Leader TErMINATOIS. .. ccuiiiritee et e e s s ane s

LN L0 (= =0T St

521
5.2.2
5.2.3
524
5.2.5
5.2.6
5.2.7

(€T o= = I Ao (=SSP
General DiSCIPINE NOTES ......ueieiiiiie e
General SNEET NOTES.....ccvcieiieieeee e
SHEET KEYNOLES ... e s
P o] TSNV = o) P

N SRR g T == T L= () TR
)T =T 1= Lo 1= TN



ERDC/ITL SR-23-1

5.5.1 DIimensSion PlaCEmMENT.....ccic e eeceeee e e et e et e s e e e e e sae e e e e s e ne e e e e e enans 64

B5.5.2  GraphiC SETNGS......ceiiiieieeeie e 64

5.5.3 Dimension TEIMINGTOIS .....ciiiiiiiiiiiiiiiiii s nasnssnnnssnnnns 65

L TR o T Sl - o [0 1 66

B5.5.5  GraphiC SEHNGS.....eeiiiiiiieeie e s 67

5.5.6 DIimensioning in MEriC (SI) cuuuiiivriiiiieeieries st 68

LTS T = [=1V7= 1 4[] TR 70
BT AlIBNMENTS <.ttt e e e s ne e s s e e s ne e s ar e e s ne e san e e e neeeanis 70
5.8 MALCN LINES.. i ————— 71

6 Schedules 73
6.1 Features of @ SChEAUIE .....coooeee i 73
6.2 GraphiC SETHINGS .uueeeie e st n e s e ne e 73
LG o (ol IS Yol a1 LU L= SR 74

7 Drawing Revisions 76
7.1 ReVISION DESIGNATIONS ...eeiieiieeieeiee ettt e e e s e s e s e e neeenee s 76
7 £ (=YY T (o T I € 7= T'o] o= 76
7.3  ReVviSioN (ISSUE) BIOCK .....ueeeiiiiiiiiiieis sttt ettt 77

8 Conclusion 80
References 81
Abbreviations 82




ERDC/ITL SR-23-1

Figures and Tables

Figures
2-1. Three main areas of the border SNEEt. ........covirerece e 6
2-2. ProdUuCHiON dat@ @r€a. ......ceieeeriuieiee ettt e e s nn e 7
2-3. Module and drawing DIOCK. ......ccieeceeriecieereieeereecete s eseee e s s e e e s e see e s esne e e s s sseeesesnneesesnneeesenneeesnnns 8
2-4. Examples of correctly and incorrectly sized drawing bIOCKS. .......ccceeiieieerieiceeneceeeeeeeeeeae 9
2-5. Incorrect and correct drawing bloCK adjaCenCiIes. ......cevcerriieriieiieeeee e 9
2-6. VertiCal title DIOCK. ..ccuee ettt ne e s n e s ne e 11
2-7. Designer identification block with example Owner Communication Marks. .........cccoecueeee.. 12
2-8. MANAZEMENT DIOCK. ...eeiieeieieiieeeeette ettt e e s e e e e e e s s se e e e s ense e s s enneeeeeneeennn 12
2-9. Project Identification / Sheet Title DIOCK. .....ueereeceirieeeeee et 14
2-10. Sheet Identification DIOCK. ......uuiieiiiie e e 15
B I S =1 LT =] o SRR 16
B I 0o 1V ] o= PSR P PR UPRT 17
2-13. Owner/Designer iNfOrMatioN. .....c.ueiieeeeer et e e s e e e e eas 18
2-14. Link between Project/Contract information on Cover Sheet and Border Sheet.............. 18
2-15. Project rendering / small location map area (example rendering Shown).......cccceeveueenn. 19
2-16. Project/contract information (Part 2) @rea. ....ccueeeecceeecciiee et 19
2-17. Signature block area (example signature block ShOwn). ....c..ueeveecciirccciercccer e, 20
2-18. Small project index / A-E stamps area (example index ShOWN)......ccoccceeveeveenieceeeniieeen. 21
2-19. Process flowchart for CUI determination. .......ccceceererrerne e 22
2-20. Cover sheet with CUI markings (I0cations May Vary).....ccccceeeceeeeeceeereseeeseeseeeseesseesesneeenns 23
3-1. Proper orientation Of detail VIEWS. ....ouvciiiiiieieiee et 25
3-2. Grid system described in general notes (example SHOWN)....cccceeereeciieccciee e 26
3-3. Typical orientation Of CroSS SECLIONS. ......uiiiicieeireecieeeerre s e e e e e e e e e e e e e e e enne e e e anes 28
3-4. Orientation Of rOAUWAYS. .....oviicceieiiiiiir et e s s e e e s s s e e s nee e s s anes 29
3-5. ROOM identifier SYMDOL.......eei e e e s e e e e nn e s e anns 31
3-6. ROOM NUMDBENNE EXAMPIE. ...ttt e s e e e e e e s e e e e e e e e e e e nnne e e e annes 31
I B T To Tl 0 0 F= 1 €203 ] oo | PSP 32
1t T\ VU Ta 0T oY= ¢ =0 o [0 o £ 32
3-9. WIindow identifier SYMDOL. ...coi et e 33
B 0 T I 10 o = oY= 1= 34
4-1. US Army Corps of Engineers Communication Mark (commonly known as the Corps
(07211 41 PR PR 35
4-2. Placement of Field Operating Activity (FOA) signature in USACE Communication Mark...35
4-3. Drawing block title identification SYMDOL......c.cooii e 37
4-4. Exaggerated SCale EXAMPIES......uiii it eeiee e e e e s ene e s s ne e e e ne e e e 38
4-5. NOt 10 SCAIE EXAMPIE. ceeeiieeieeceeite et e e e e e e s e e nae e e e e s se e anne e e e e e e ee e snnnnneas 38

T A\ o T 1= T 1 75N 39



ERDC/ITL SR-23-1 vii

4-7. Back-referencing method using the drawing blocK title. ........oocereiiiiieiiiniiee e 40
4-8. Elevation indiCator SYMDOL. ... et s ne e s 41
AR O IS 1Yo ToT a1 0o LToz= 1o 0= 4o o o AR 41
4-10. Detail indicator SYMDOL. .....oi et ne e se e e e e e e 42
4-11. BUIlAING ID PlACEMENT. ..ottt e e s sne e 42
4-12. Typical WeldiNg SYMDOIS. ... .uiiiieeie ettt esne e 43
e G Y V= o 1Y 0 0 oo L= Y 44
4-14. Types of lines and associated [INe WEIZNTS. .......cuiiiieiiii e 46
B-1. Orientation Of TEXL. .eeeeeeiieeeie et s s s ne e s ene e s 53
5-2. Capitalization N TEXLE. ..eeei it e s e e e e s e nnn e e e e e e aan 53
5-3. Terminator @XAMPIES. ... it e e e e s e e a e e e e s e e nnr e e e e e s s e e nnnnneeeaeaan 54
5-4. Location Of NOLE DIOCK @r€a.......ueiieeriiieieeeiee ettt e e 55
5-5. Full sheet Of NOtES EXAMPIES. .cceiiiieiieee e e s e nr e e e e s e s nnneeeeeeaan 55
5-6. Full sheet 0f NOTES EXAMPIES. ..eeii et e e ree e s e e e e ar e e e ne e e s et e e e e nneeesennneeas 56
B-7. Hierarchy Of Cat@BOrIES. . .uuuiiieiee ettt se e e s e e neenes 57
5-8. Hierarchy of NUMDEred NOTES. ...c..uuiiieeiie et e e e e e e e e e e s nneeas 58
5-9. General diSCIPINGE NOTES. ....ciicceieeciie et e e e e e e e s e s e e e e e ae e s seane e e e e saeeeeesnneessennneens 59
5-10. General discipline notes (if using Level 2 discipline designators).......cccccvvcveeeeecceeesisieeenn. 59
5-11. General sheet notes (individual SHEET). .....eeieriieiiieeee e e 60
5-12. General sheet Notes (range Of SNEETS)...ccuuiiii i i e 60
5-13. Keynote symbol (with and without l€ader)........occuieeeiieiieeeeeee e 61
5-14. Sheet keynotes (NOTE DIOCK). .eeuiiiiii e e e e e e e 61
5-15. Callout symbol (with and WithOUt [€AAEN). ....cecueeereeeee e e 63
5-16. Location and alignment of Note [aders. .......cooiiiieiiiiireeeie e 63
5-17. Positioning of teXt iN diIMENSIONS....c.ccuiii e e s e e s e e e ne e s nnee s 64
B5-18. DIMENSION SETHINGS. ..eeieereriieeeeeiieeeeeere s et e e e et e e e e e e s e see e e e e ne e e eennee s e seeeeeesneeeenneeseasnnennn 65
5-19. Parallel dimension lINE SPACINEG. .....c.ueereeriieeiie et s 65
5-20. Filled arrowhead termMinNatorS. ......ccceeereerrrreereesees e e sne e e 66
B5-21. SIash 1erMINATOIS. ...oi e e ne e s e s ne e s 66
LT = e o] oI (o = | PSSP S 67
5-23. DIMension element SETHNES. ...ccoiiieire e e 68
5-24. Dimension in millimeters, always shown as a whole NnUMDbEr. ......ccoeciereiiiiiiecieeen e, 69
5-25. Dimension in meters, always shown as a real number (with decimal). ......cccceeevverennenn. 69
5-26. Proper dimension presentations for metric measurements with four or more digits. ....70
B-27. MATCH lINES. ..t a e s n e s ne e s ne e s 72
5-28. Format for match liN€ fIeldS.......cei i e 72
LR IS T V=T [ | = OO R 73
6-2. Schedule INEWOIrK @nd TEXT. ... cviieerieece e s 74
(GRS T o ot I = = | '] o] = 74

(O = el I o To T (o LT Y= A =L PSR 75



ERDC/ITL SR-23-1 viii
7-1. Revision indicator with reviSion ClOUT. ........oo i 76
7-2. ReVISION (ISSUE) DIOCK. ...eeieiieieeetes et e e ne e 77
7-3. Option 1 for showing more than eight reviSioNns. .......cooccieicccer e 78
7-4. Option 2 for showing more than eight reViSIONS. ......ccocciriieriiennreee e 79
Tables
2-1. ANSI and ISO Sheet SiZ€ COMPATISON. ...eeeiiiiiiiieiiie et et se e sese e s e s e e e eeans 5
4-1. COMMON WEIAING PrOCESSES. .ueeieueiireerairesiseeseresseesee e sressee s saseesee e saneesee e sneeseeesreesnneesas 45
B5-1. ComparisOn Of FONT TYPES. weeiiueiiieiiiie et sse e e ne e s nn e e s s nreeean 49
5-2. Vertical discipline: allowable text heightS. .....cuiiciiieecie e e 50
5-3. Horizontal discipline: allowable text NEightS. ......occviiiiiiie e 50
5-4. Inch-pound text heights and line type SCAlES. .....uuiiirecier i e 51
5-5. Metric text heights and lin€ type SCaIES. ......eeeiiieii e 52
B-6. TErMINATOF SIZINE. coeeeeeieeiiee et e e e e s s e e e s e se e e s e ne e e s e se e e e e s nee e s nneessneeenan 54
B5-7. DIMENSION €1emMENT SEHLINES. ..eiiiiiiieiieier e s e e e e e as 67



ERDC/ITL SR-23-1 ix

Preface

This study was conducted for Headquarters, US Army Corps of Engineers
(HQUSACE). The technical monitor was Mr. Jason Fairchild, HQUSACE.

The work was led by Mr. Stephen C. Spangler of the Computer-Aided
Design / Building Information Modeling Technology Center of the
Software Engineering and Informatics Division, US Army Engineer
Research and Development Center, Information Technology Laboratory.
At the time of publication, Ms. Mariangelica Carrasquillo Mangual was
branch chief; Mr. Quincy Alexander was division chief; and Dr. Robert M.
Wallace and Mr. Ken Pathak were technical directors. The deputy director
was Dr. Jackie S. Pettway, and the director was Dr. David A. Horner.

COL Christian Patterson was commander of ERDC, and Dr. David W.
Pittman was director.



This page intentionally left blank.



ERDC/ITL SR-23-1

1.1

Introduction

The A/E/C Graphics Standard Release 2.2 has been developed by the
Computer-Aided Design/Building Information Modeling (CAD/BIM)
Technology Center (hereafter referred to as the Center) for Facilities,
Infrastructure, and Environment at the Information Technology
Laboratory (ITL), US Army Engineer Research and Development Center
(ERDC), Vicksburg, MS. Its purpose is to address a need for standard
CAD, BIM, and Civil Information Modeling (CIM) drafting practices that
were once covered by documents related to hand drafting techniques. This
report supersedes A/E/C Graphics Standard Release 2.1 (ERDC/ITL TR-

19-6).
Background

The A/E/C CAD Standard (CAD/BIM Technology Center 2019), first
published in May 1994, has been the go-to manual for developing CAD
documents for tri-service (Army, Air Force, and Navy) A/E/C
(architecture/engineering/construction) disciplines. The Standard defines
symbology, graphic representations, and layer breakouts within the
different types of CAD files the A/E/C disciplines typically create.

However, what it does not cover are the good practices behind CAD
drafting. These practices were required learning for all new architects,
engineers, and draftsmen when hand drafting was the only way of creating
construction documents. With the incorporation of CAD into design, these
practices were lost along the way. The US Army Corps of Engineers
(USACE) CAD/BIM Community of Practice (CoP) recognized this fact and
tasked the Center to develop a manual reintroducing these practices,
updating them to fit into the CAD/BIM/CIM workflow.

In the development of this manual, the Center collected many District
drafting standards, compared them, and compiled similarities. Where
applicable, the practices pulled from these drafting standards were
compared with those of industry and national standards since those
documents address drafting to a certain extent. In situations where
industry and national standards did not make a strong statement as to a
drafting methodology, the USACE drafting standards were considered to
be the expert opinion and took priority in decisions.



ERDC/ITL SR-23-1
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1.3

1.4

United States National Computer-Aided Design (CAD) Standard

In 1995, the combined resources of the Center, the American Institute of
Architects (AIA), the Construction Specifications Institute (CSI), the
United States Coast Guard, the Sheet Metal and Air Conditioning
Contractors National Association (SMACNA), the General Services
Administration (GSA), and the National Institute of Building Sciences
(NIBS) Facility Information Council began an effort to develop a single
CAD standard for the United States. Working together, these organizations
agreed to develop an integrated set of documents that collectively would
represent the United States National CAD Standard (NCS).

The primary NCS document referenced within the A/E/C Graphics
Standard is the following:

“Uniform Drawing System”

The Construction Specifications Institute
123 North Pitt Street, Suite 450
Alexandria, VA 22314

This document is available as part of the NCS to all USACE personnel
through an enterprise license with NIBS. Additional information on the
NCS can be obtained from the following:

National Institute of Building Sciences
1090 Vermont Avenue NW, Suite 700
Washington, DC 20005-4905
https://www.nibs.org/

https://www.nationalcadstandard.org/

Objectives

The objective of the A/E/C Standards is to ensure design intent is
consistently, efficiently, and effectively transmitted through the
construction phase to operations and maintenance (O&M) and back to
design for future work.

Approach

The approach chosen to respond to A/E/C community comments and
feedback entailed reviewing the concern and/or recommendation. If the


https://www.nibs.org/
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1.6

comment was from a purely personal preference standpoint, it was
disregarded. If the comment proposed an objective opportunity for
improvement, a workaround was determined to best resolve the issue
while still maintaining the intent of industry standards. A Frequently
Asked Questions (FAQ) page was established to document the interim
solutions. This document updates the A/E/C Standards to incorporate
those solutions.

The intent of this document is to embrace the National CAD Standard
while providing more guidance and clarifying areas of misunderstanding.

This document will not cover every circumstance encountered in drawing
production. There may be specialized instances where it will be up to the
site to develop internal best practices.

Scope

This manual provides guidance for preparing the presentation of A/E/C
designs within the Department of Defense (DoD).

Essentials of Good Drafting

Why bother with developing a manual that addresses drafting practices?
The A/E/C CAD Standard already implements practices in the formation
and presentation of final CAD files; isn’t that enough? The US Army
Engineer District, Jacksonville, Drafting Standards manual (US Army
Engineer District, Jacksonville 1976) states the reason best in the
“Essentials of Good Drafting” section:

A well-prepared drawing, complete so that it conveys
the intended meaning yet contains a minimum of
unnecessary detail, is the type of drawing which is
required. Such a drawing, when [correctly] prepared,
reflects credit to the [engineer, architect], or
draftsman who was responsible for it. While the
principal object in working up drawings is to produce
a neat, accurate set of plans in the shortest possible
time, it is not the intention to sacrifice neatness and
accuracy for speed or vice versa. When making
alterations or additions to existing drawings, special
care shall be exercised to follow the same style and
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size of lettering and all other conventions on the
drawings for uniformity.

In addition to this reason, agencies should constantly strive for a sense of
consistency. This results in a more unified workplace as all architects,
engineers, drafters, and partners are following a consistent set of rules and
guidelines.

Additions/Revisions

This Standard is intended to be neither static nor all inclusive. Suggestions
for improvements are strongly encouraged so that subsequent updates will
reflect the input and needs of the users.

Recommendations or suggested additions should be sent by email to
CADBIM@usace.army.mil.


mailto:CADBIM@usace.army.mil
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2 Border and Cover Sheets

Note: In an effort to make sheets more consistent across all agencies, the
only border and cover sheets that shall be used are those defined in this
section. This supersedes all previous border definitions from all other
various locations. The border and cover sheet files can be found in the
latest workspace and templates on the Center’s website:

https://cadbimcenter.erdc.dren.mil/.

2.1 Border Sheets

2.1.1 Sheet Sizes

A/E/C projects (contract documents) shall be prepared on American
National Standards Institute (ANSI) D sheets (ANSI E or F may be used
for oversized drawings [e.g., installation master plans and drawings for
civil works projects]). For international projects, International
Organization for Standardization (ISO) A1 sheets are to be used (ISO Ao
may be used for oversized drawings). Table 2-1 lists the standard sizes of

ANSI and ISO sheets.

Table 2-1. ANSI and ISO sheet size comparison.

ANSI ISO
Mark Size in inches Mark Size in inches (mm)
F 28.0 x 40.0 NA NA
E 34.0x44.0 AO 33.1 x 46.8 (841 x 1,189 mm)
D 22.0 x 34.0 Al 23.4 x 33.1 (594 x 841 mm)
C 17.0 x 22.0 A2 16.5 x 23.4 (420 x 594 mm)
B 11.0 x 17.0 A3 11.7 x 16.5 (297 x 420 mm)
A 8.5x%x11.0 A4 8.3 x 11.7 (210 x 297 mm)

2.1.2 Sheet Margins

The minimum distance from the paper's edge to any item in a design is
3/16 inch (in.). Borders and related data (grid callouts and production
data) shall be centered vertically in the space and shifted to the right as far
as practical to maintain a binding edge on the left. The borders provided
by the Center shall be used for all printed contract and O&M designs (not
including shop drawings). This includes both electronic (PDF) and hard
copies.
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2.1.3 Border Sheet Areas

The border sheet is broken out into three main areas. These areas are the
Production Data Area, the Drawing Area, and the Title Block Area (Figure
2-1). Of these three areas, only the Production Data Area is optional.

Figure 2-1. Three main areas of the border sheet.

i |

\IIIIIII

— PRODUCTION DATAAREA

DRAWING AREA

|_— TITLE BLOCK AREA

2.1.4 Production Data Area

The Production Data Area contains detailed production information about
the sheet. The information is located outside of the Drawing Area border
in the upper right corner of the sheet (Figure 2-2).
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Figure 2-2. Production data area.

%PRODUCTION DATA 1%
%PRODUCTION DATA 4%

il
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%PRODUCTION DATA 3%
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As mentioned, use of this area is optional. Examples of information that
could be provided in the Production Data Area include

i | mEs
i | wE
i | me

o full path and file name;

e date/time the sheet was plotted;

e name of the user who plotted the sheet;

e plot driver and design script used to plot the sheets; and
e plot scale of the sheet.

Note: The default text is commented with percent signs (%) to allow for
text substitution via design scripts, pen tables, or attributes/tags.

2.1.5 Drawing Area

The Drawing Area is where graphic/textual items (e.g., plans, sections,
elevations, schedules, details, notes) used to convey the project design
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intent are placed. The Drawing Area is broken up into modules for the
placement of these items. To identify module locations within the Drawing
Area, a grid is labeled with characters going in alphabetical order (A, B, C,
D, etc.) from lower left to top left and characters going in numerical order
(1, 2, 3, 4, etc.) from upper left to upper right. To avoid confusion, the
alphabetic characters I and O are not used.

The Border Sheet provided by the Center uses modules measuring
1-1/2in. x 1-1/2 in. Multiple modules can be combined to create a drawing
block (Figure 2-3). When using a drawing block, the lower left corner is
referenced to a grid intersection (See Section 4.2.3.1 for information on
how to reference the grid). Graphic items are required to fit exactly within
the drawing block; they are allowed to take up more than one module in
the vertical and/or horizontal direction (Figure 2-4). However, if a graphic
item does not fill up a complete drawing block, other items are not allowed
to take up the remainder of the block’s space. Instead, that item shall be
placed in the next available drawing block (Figure 2-5).

Figure 2-3. Module and drawing block.

DRAWING AREA

MODULE

DRAWING BLOCK-\

LOWER LEFT
CORNER

OF DRAWING
BLOCK REFERENCE
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Figure 2-4. Examples of correctly and incorrectly sized drawing blocks.

NOT ALLOWED
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If general notes, keynotes, legends, or key plans are included on a sheet,
they shall be located in the rightmost modules. The key plan shall always
be located within the lowest module of this area.

2.1.6 Title Block Area

The A/E/C Graphics Standard requires the use of a vertical title block
placed in the right-hand margin of the border sheet as shown in Figure
2-6. Use of a vertical title block allows for the most usable drawing area on
a sheet. The vertical title block also ensures the most prevalent and
pertinent information remains at the bottom right of the sheet. The title
block area shall include the following:

e Designer Identification block

e Revision (Issue) block

e Management block

e Project Identification/Sheet Title block
o Sheet Identification block
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Figure 2-6. Vertical title block.

DESIGNER IDENTIFICATION BLOCK

' m '

REVISION (ISSUE) BLOCK

MANAGEMENT BLOCK

PROJECT IDENTIFICATION/
SHEET TITLE BLOCK

SHEET IDENTIFICATION BLOCK jg=s=

Note: The blocks contained in the Title Block Area shall not be resized or
modified.

2.1.7 Designer Identification Block

The Designer Identification Block (Figure 2-7) contains the logo and/or
name of the agency that is the owner of the sheet. The Owner
Communication Mark is inserted into the border to represent the owner of
the information (typically the Issuing Agency responsible for the project).
No modification of either the symbology or text within the Communication
Mark shall be allowed. Designers shall refrain from reducing the size of the
Communication Mark to add text identifying a specific organization/site
within the Designer Identification Block. Instead, that information shall be
added to the Management Block.
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Figure 2-7. Designer identification block with example Owner Communication Marks.

4 N N [ ™
US Army Corps
of Engineers® US. AR FORCE

- AN A\ /

Example: Using the US Army Corps of Engineers Communication Mark
only in the Designer Identification Block provides for consistency within
USACE and eliminates duplicating information contained elsewhere on
the Border Sheet (see Section 4.1).

2.1.8 Revision (Issue) Block
See Section 7.3 Revision (Issue) Block.
2.1.9 Management Block

The Management block (Figure 2-8) contains information about the
owner, the design firm, sheet data, and project management data. All text
placed within this block shall be 3/32 in. high.

Figure 2-8. Management block.

DESIGNED BY. ISSUE DATE "
U.S. ARMY CORPS;‘;@’:‘CC‘T'NEERS J. DESIGNER MMMMMMMMM YYYY
STREET ADDRESS DRAWN BY SOLICITATION NO.
CITY. STATE ZIP J. DRAWER XXXXXX XX X XXXX
' CHECKED BY. CONTRACT NO.
J. CHECKER XXXXXX XX X XXXX
DESIGN FIRM SUBMITTED BY OPTIONAL FIELD 1
STREET ADDRESS
CITY, STATE ZIP J. SUBMITTER
ADDRESS 4 SIZE OPTIONAL FIELD 2
\ ANSI X y

OWNER: The top-left portion of the Management block is dedicated to
the owner of the information (i.e., issuing agency overseeing the project).
Four lines are provided for this information. The top line shall always be
the Issuing Agency (e.g., US Army Corps of Engineers, US Air Force, etc.).
The second line shall identify the specific Office (e.g., Vicksburg District,
Tyndall AFB, etc.). The third line shall identify the street address (e.g.,
4155 Clay Street). The fourth line shall identify the city, state, and ZIP code
(e.g., Vicksburg, MS 39183).
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DESIGN FIRM: The bottom left portion of the Management block shall
capture information about the design firm (A—E firm, District, or Base)
that did the design on that particular sheet. Four lines are provided to
provide the name and address of that design firm, similar to the Owner
portion above. If desired, an A—E firm may substitute a logo for this
information.

Note: Districts performing design work internally may leave the Design
Firm area blank.

DESIGNED BY: The name of the lead architect or engineer who did the
design shall provide their information here. The format of the name
provided shall be first initial, followed by a period, then full last name
(e.g., J. Designer).

DRAWN BY: The name of the person who created the sheet shall provide
their information here. The format of the name provided shall be first
initial, followed by a period, then full last name (e.g., J. Drawer).

CHECKED BY: The name of the person who verified the data on the
sheet is consistent with the design intent shall provide their information
here. The format of the name provided shall be first initial, followed by a
period, then full last name (e.g., J. Checker).

SUBMITTED BY: The name of the Project Architect or Project Engineer
shall provide their information here. The format of the name provided
shall be first initial, followed by a period, then full last name (e.g., J.
Submitter).

SIZE: The nominal size of the sheet (e.g., ANSI D, ANSI F, ISO A1l).

ISSUE DATE: This date shall be the month and year the project is going
to advertisement. The format of the date shall be MONTH YEAR (e.g.,
OCTOBER 2014).

SOLICITATION NO.: This section shall be filled with the solicitation for
advertisement number.

CONTRACT NO.: This section shall be filled with the actual construction
contract award number.
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Note: SOLICITATION NO. and CONTRACT NO. may vary on multiple
factors (e.qg., the project is design-build, design-bid-build, or other
contractual requirements).

Note: Two optional sections are available in the lower right of the
Management block. These sections could potentially be used to record the
total number of sheets in the construction document set, to record the
number of the sheet in the set, or to capture information such as the file
name, facility code, or drawing code. This data shall be defined by the
Issuing Agency.

2.1.10 Project Identification / Sheet Title Block

The Project Identification/Sheet Title block (Figure 2-9) is composed of
two sets of information: project identification and sheet information. The
organization of data in each half of the block reflects a philosophy of
moving from general information to specific.

Figure 2-9. Project Identification / Sheet Title block.

PROJECT/CONTRACT LOCATION 1
PROJECT/CONTRACT DESCRIPTION 2
PROJECT/CONTRACT DESCRIPTION / IDENTIFIER 3
PROJECT/CONTRACT IDENTIFIER IF NEEDED 4

SHEET TITLE 1
SHEET TITLE 2
SHEET TITLE 3

PROJECT IDENTIFICATION: The top half of this block contains
information about the project. All text within this part of the block shall be
3/32 in. high. The first line shall provide information about the project
location (e.g., FORT LEONARD WOOD, MISSOURI). The second line
shall provide a description of the project (e.g., DINING FACILITY). The
third line shall provide a project identifier (e.g., P2#, PN#, FY). If more
space is required for the description of the project, this description
information shall continue into the third line, and the project identifier
information shall be provided in the fourth line.

SHEET TITLE: The bottom half of this block contains a description of
the content of the sheet. All text within this part of the block shall be 1/8
in. high. The first line shall provide a description of what is presented on
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the sheet (e.g., REFLECTED CEILING PLAN, FLOOR PLAN). If more
than one type of information is presented on the sheet (e.g., plans,
schedules, details), the most important information is identified. The
second line shall provide what floor the information on the sheet is located
(e.g., FLOOR 2, BASEMENT). The third line shall provide specific
quadrant location information if required (e.g., ZONE 3, AREA B).

2.1.11 Sheet Identification Block

The Sheet Identification block (Figure 2-10) contains, at a minimum, the
"SHEET ID" title and the sheet identifier. The sheet identifier is composed
of the discipline designator, the sheet type designator, and the sheet
sequence number (e.g., A-101). The "SHEET ID" title shall be 1/8 in. high.
The height of the sheet identifier shall be 9/32 in. high.

Figure 2-10. Sheet Identification block.

SHEET ID
BLDG ID

X-000

Note: An optional BLDG ID field is available for those construction
projects where the sheet set contains more than one structure, feature,
volume, or option. If this field is used, identification for that particular
structure, feature, volume, or option is placed in this field. The height of
the BLDG ID field shall be 3/16 in. high. If this field is not used, leave this
space blank.

Note: “Sheet X of Y” has been removed from the Sheet Identification block
because the Index contains the sheet order information. Trying to keep
"Sheet X of Y" constantly updated becomes a huge burden on the design
team during project close out. When pages are added or removed, the
entire drawing set must be renumbered to modify the page count and
sheet numbers. Even on small projects (fewer than 100 sheets), the
renumbering process can take several hours to make the necessary
changes. Reprinting, reviewing, correcting, and potential reprinting of all
the sheets increases the burden of time and labor on the design team. On
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2.2

larger projects, this renumbering process potentially could take several
days.

2.1.12 Status

An additional field (Figure 2-11) is available on the Border Sheet for
specifying the current status of the project (e.g., 30%, 60%, 90%,
PRELIMINARY SUBMITTAL, FINAL SUBMITTAL, READY FOR
ADVERTISEMENT, AS AWARDED, AS-BUILT, RECORD DRAWING,
etc.). This information shall be located at the bottom-right corner of the
Border Sheet and shall be 3/16 in. high.

Figure 2-11. Status field.

\ J ;
[ N\ | o
SHEET ID )
BIDGND (|2
000 |[|&

)

\ ks

Note: Status data are specific to each project or design organization.
Contact the organization for details on how this information is to be
presented.

Cover Sheet

Similar to the cover of a book, a Cover Sheet contains information provided
for both informational and promotional purposes. Like the rest of the
project set, the Cover Sheet information is contained within a Border Sheet
and is always given the Sheet Identifier of G-001. Information captured on
a Cover Sheet comprises mandatory textual information and areas
available for promotional/approval/contractual items (Figure 2-12).
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Figure 2-12. Cover sheet.
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Note: Areas shown inside the dashed lines are intended for visual
reference in this section. The blue dashed lines and text are not intended
to be plotted.

2.2.1 Owner/Designer Information

Starting at the top left of the Cover Sheet and proceeding counterclockwise,
the first information that is captured on the Cover Sheet is information
about the owner and designer(s) (Figure 2-13). The Owner Communication
Mark shall be presented to the far left of this section. For USACE Districts,
this logo shall be the USACE Communication Mark with 1/4 in. high text
directly beneath, identifying the specific District. To the right of the Owner
logo, there is an area provided for designer logos. These logos could be
another District’s logo (using the same USACE Communication Mark, with
identifying District text) or an A-E’s logo. However, the Owner’s logo shall

always be the largest of the logos provided in this section of the Cover Sheet.
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Figure 2-13. Owner/Designer information.

et

US Army Corps
of Engineers®
District H oo :

2.2.2 Project/Contract Information (Part 1)

Directly below the Owner/Designer information section, there are four
lines of textual information identifying the project/contract (Figure 2-14).
The information captured in this section shall be the same information
that is shown in the top half of the Border Sheet’s Project Identification /
Sheet Title block. All text in this section shall be 1/2 in. high.

Figure 2-14. Link between Project/Contract information on Cover Sheet and Border Sheet.
PROJECT/CONTRACT LOCATION 1
PROJECT/CONTRACT DESCRIPTION 2
PROJECT/CONTRACT DESCRIPTION / IDENTIFIER 3
PROJECT/CONTRACT IDENTIFIER IF NEEDED 4

PROJECT/CONTRACT LOCATION 1
PROJECT/CONTRACT DESCRIPTION 2
PROJECT/CONTRACT DESCRIPTION / IDENTIFIER 3
PROJECT/CONTRACT IDENTIFIER IF NEEDED 4

SHEET TITLE 1
SHEET TITLE 2
SHEET TITLE 3

2.2.3 Project Rendering / Small Location Map Area

Below the Project/Contract Information is a large area (Figure 2-15). This
space is available for providing a rendering of the project, showcasing the
intended final look. Another possible use for this space is for providing a
small vicinity map.
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Figure 2-15. Project rendering / small location map area (example rendering shown).

2.2.4 Project/Contract Information (Part 2)

The next section of the Cover Sheet is devoted to information about the
construction contract (Figure 2-16). Three of these text items shall be the
same as information already contained in the Border Sheet’s Management
block while the fourth is an optional field. All text in this section shall be
3/8 in. high.

Figure 2-16. Project/contract information (Part 2) area.

SOLICITATION NO.: XXXXXX XX X XXXX
CONTRACT NO.: XXXXXX XX X XXXX
ISSUE DATE: MMMMMMMMM YYYY
VOLUME X

SOLICITATION NO.: This field shall be filled with the solicitation for
advertisement number.

CONTRACT NO.: This field shall be filled with the actual construction
contract award number.

Note: SOLICITATION NO. and CONTRACT NO. may vary on several
factors such as the project is design-build, design-bid-build, or other
contractual requirements.
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ISSUE DATE: This field is for the month and year that the project is
going to advertisement. The format of the date shall be MONTH YEAR

(e.g., OCTOBER 2014).

VOLUME: This field is optional and is available for those projects where
more than one volume of contract drawings is required.

2.2.5 Signature Block Area

The bottom right portion of the Cover Sheet is dedicated to any required

agency signature blocks (Figure 2-17). These could be signature blocks that

cover the entire drawing set, either showing approval and/or review of the
set by a District’s Chief of Engineering. Signature blocks and the
information contained within are defined by the host agency and vary

depending on project needs.

2.2.6 Small Project Index / A-E Stamps Area

The last area of the Cover Sheet, contained in the upper-right quadrant, is
available for either a small project’s index of drawings or A-E professional
stamps (Figure 2-18). The index is defined by the host agency and varies

Figure 2-17. Signature block area (example signature block shown).

USACE SIGNATURE BLOCK AREA

THIS PROJECT WAS DESIGNED BY THE OMAHA DISTRICT OF THE US ARMY CORPS OF ENGINEERS, THE INITIALS OR SIGNATURES
AND REGISTRATION DESIGNATIONS OF INDIVIDUALS APPEAR ON THESE PROJECT DOCUMENTS WITHIN THE SCOPE OF THEIR

EMPLOYMENT AS REQUIRED BY ER 1110-1-8152

SIGNATURES AFFIXED BELOW INDICATE OFFICIAL RECOMMENDATION AND APPROVAL OF DRAWINGS |N THIS SET,

SUBMITTED BY:

RA

CHIEF: Aten SECTION
SUBMITTED EY:

CHIEF, GEOTLCHNIGAL _ DATE PLA

ENGINEERING & SCIENCES BRANCH| CHIEF; vk SECTION
SUBMITTED BY: Pl
CHIEF: ELECT SECTION
SUBMITTED BY: PE

- - ,  DATE

(S CEARN A CHEF  owr  SECTION
SUBMITTED BY: PE
CHER: MECH SECTION
SUBMITTED BY: BE

CHIEF, HYDROLOGIC DATE )

ENGINEERING BRANCH CHIEF:  smuctiwvien  SECTION
SUBM[TTED BY; o
CHIEF: GEOT SECTION
SUEMITTED EY; ~

CHIEF, DATE _‘”“DD

ENGINEERING DIVISION, P.E. PROJECT COORD.

depending on project needs.
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Figure 2-18. Small project index / A-E stamps area (example index shown).

DESIGN SHEET NO, DESCRIPTION

B D D D D D E B 0 D 0 0 X MK
B 2 0 2 DC D DC 2C BC 2 2 OC D DC M D
L e i i i i

2.3 Marking Controlled Unclassified Information (CUI) Construction
Drawings

Some Department of Defense projects may require the marking of
construction drawings as containing Controlled Unclassified Information
(CUI). This determination shall be the result of the Project Delivery Team
(PDT) going through the CUI process flowchart to decide if the project
meets the criteria (Figure 2-19).



ERDC/ITL SR-23-1

22

Figure 2-19. Process flowchart for CUl determination.

Go to DoDI 5200.01 for
guidance on processing
classified information.

If the information is determined to fit the criteria from the flowchart, then

Does the
information meet
the standards for
classificationin
accordance with
DoDI 5200.017

Does the
information fall
within a law,
regulation, or
government-wide
policy?

Yes

This information
cannot be marked as
CUIL.

[

Identify the category{ies)
the information falls within.

r

DoD CUI Registry
https://www.dodcui.mil )

“CUTI” shall be included at the top and bottom of each page in the

construction set of drawings. This text shall be Arial font at a height of 1/4"
(6 mm). On the Cover Sheet only, a CUI Designation Indicator shall also

be included (Figure 2-20).
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Figure 2-20. Cover sheet with CUlI markings (locations may vary).

N L " L L L L i i i s L L L L L L L L
‘ \ :"‘"
| h —
|
|
|

0
c

rd
!’-E

.
il
1

US Army Corps

of Engineers
DISTRICT

R N
| PROJECT/CONTRACT LOCATION 1
PROJECT/CONTRACT DESCRIPTION 2
1 PROJECT/CONTRACT DESCRIPTION / IDENTIFIER 3 :
| PROJECT/CONTRACT IDENTIFIER IF NEEDED 4 \

A
o P —— - S \

| SOLICITATION NO.: XXO0((X-XX-X-XXXX N\
CONTRACT NO.: WOOOCK-XOK-X-XXX _;'!
| 1ssuE DATE: MMMMMMMMM YYYY e . . /

VOLUME # | /

All text within the CUI Designation Indicator section shall be Arial and
1/8" high. Each line in it shall contain the following information:

CONTROLLED BY: Name of the DoD Component
CONTROLLED BY: Name of the office creating the document

CUI CATEGORY(IES): List category or categories of CUI contained in
the document

DISTRIBUTION STATEMENT: Applicable distribution statement or
limited dissemination control

POC: Name and phone number / email of point of contact (POC)
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3.1

Orientation

Common

3.1.1 Project Orientation Hierarchy

The project orientation shall be governed by the main feature of the
project. For instance, a levee repair with a roadway shall be oriented so
that the sheets follow the levee orientation (see Section 3.2.4). A roadway
repair on a levee shall be oriented so that the sheets follow roadway
orientation (see Section 3.2.5).

3.1.2 Views

Views shall be oriented on the sheet so that elevations and features are
aligned whenever possible. When detailing is being added, details shall
appear on the sheet based on their orientation on the feature. For instance,
the top view of a detail shall be oriented above the front view of the same
detail (Figure 3-1). If a detail is taken from a large-scale plan or elevation,
the orientation shall remain the same as the view from which the cut was
taken. If this is not possible, a note stating that the orientation was
changed shall be added (e.g., VIEW ROTATED 9o DEGREES). When two
or more plans are put on the same drawing, the orientation of all must
conform to one another and to their relative positions on the ground.
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Figure 3-1. Proper orientation of detail views.
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3.1.3 Vicinity Maps

0 10" 2'0" 4'0"
e —

Vicinity maps shall be oriented with true north toward the top of the sheet.
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3.2

3.1.4 Plan Views

Plan views shall be oriented so that plan north is toward the top of the
sheet when practicable or toward the left when impracticable.

Horizontal

3.2.1 Project Coordinate System

The specified coordinate system/datum (usually State Plane) used for the
project shall be denoted at least once on civil plans. Coordinates shall be
identified using tick marks, which are oriented to show north, south, east,
and west. The grid system used shall be described in the general notes
(Figure 3-2).

Figure 3-2. Grid system described in general notes (example shown).

17 | 18 | 19 | 20
GENERAL NOTES

1. THE DESCRIPTIONS OF HORIZONTAL AND VERTICAL CONTROL POINTS ARE
AVAILABLE FROM THE NEW ORLEANS DISTRICT SURVEY SECTION.

=2

2. ORIGINAL DATA COMPILED NAD 83 US SURVEY FOOT UNLESS OTHERWISE

NOTED. us.
of E
3. INSIDE PLAN AREAS, POLYCONIC PROJECTION 1983 NORTH AMERICAN DATUM N

IS REPRESENTED BY SOLID TICKS AND LAMBERT CONFORMAL CONIC
PROJECTION IS PREPRESENTED BY DASHED TICKS.

4. XY COORDINATES USED IN DRAWINGS REFER TO HORIZONTAL DATUM: NAD
83, STATE PLANE, LA SOUTH, ZONE 1702, US FEET.

5. AERIAL PHOTOGRAPHY FLOWN IN 2007.

6. AZIMUTHS SHOWN ARE MEASURED CLOCKWISE FROM THE NORTH.

3.2.2 Channels and Waterways

Included under this heading are new channels and channel improvements
such as channel clearing and snagging, dredging, cleanout, enlargement,
and realignment (cutoffs). Detailed plans shall be oriented with the
alignment from top to bottom or from left to right, if practicable. The
direction of water flow for all waterways shall be indicated by arrowheads
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at the upper and lower limits of the sheet, pointing in the direction the
water flows (Figure 3-3).

Note: For coastal projects with tidal flows rather than river flows, all
channel sections are oriented looking inshore, which is usually also looking
toward increasing stations. Typically, labeling for port entry channels
begins offshore with negative stations and increases inshore with station
0+00 at the crossing of the shoreline into a landlocked channel. Stations
continue to increase inshore/upstream. Howeuver, it is recommended that
users research specific District requirements to follow proper District
procedure.

Channel cross sections shall be shown as if the observer were looking down-
stream. The words LEFT BANK and RIGHT BANK shall be shown in their
proper places at the top of the sections.

Note: River banks are always determined as being right bank or left bank
by facing in direction of water flow).

Where cross sections are plotted on a common centerline, the words LEFT
BANK and RIGHT BANK need to be shown once on the top section.
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Figure 3-3. Typical orientation of cross sections.
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Some construction drawings of flood control projects will require the
section to be shown looking upstream. For instance, some downstream
elevations will be unique and will need to be drawn in various projections.

3.2.3 Locks and Dams

General plans, elevations, and longitudinal sections of locks, dams, and
similar structures shall be oriented with the direction of water flow from
bottom to top or from left to right, if practicable. Plans and profiles of
floodgates shall be oriented with the observer looking downstream. Cross
sections of locks shall be shown as if the observer were looking
downstream, except in special cases where an upstream view would better
clarify a complex positioning of adjoining elements. Typical dam sections
shall be shown with the upstream side on the left and the downstream side
on the right. The words UPSTREAM and DOWNSTREAM shall be shown
in their proper places at the top of the sections (see Figure 3-3).
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3.2.4 Levees

Detailed plans of levees, dikes, berms, and slide repairs shall be oriented
with the stream side (unprotected side) at the top of the sheet, irrespective
of stream flow. All levee cross sections shall be plotted looking in the
direction in which the stations increase. The words LANDSIDE and
WATERSIDE shall be shown in their proper places at the top of all plotted
sections. Where cross sections are plotted on a common Centerline, the
words LANDSIDE and WATERSIDE must be shown once on the top
section (see Figure 3-3).

Note: Because of channel orientation and irregular shapes of levee
dredge material placement areas, plans are sometimes oriented

1. to match channel orientation (stationing increasing right to left),
allowing the channel to be shown either above or below the placement
area

2. to fit the irregular shape to the plan sheet trying to best maintain the
north up/left orientation.

3.2.5 Roadways

Roadways shall be oriented so that stationing runs either left to right or
bottom to top of the drawing. For short roads and entrances (i.e., driveway
to parking lot), start stationing at the Centerline of the most major road
(always confirm with state publications/requirements). Cross sections
shall be shown as if the observer were looking up station (Figure 3-4).

Figure 3-4. Orientation of roadways.
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3.3

Vertical

3.3.1 Column Grid System

A grid system is used to indicate structural columns, load-bearing walls,
shear walls, and other structural elements on the drawings. It is used
primarily for reference in schedules of structural data. A grid system is
also used if the design of a building is based on a module system,
regardless of the structural system. Grid lines are used as a basis for
dimensioning. Proper planning and layout of a drawing on the selected
sheet size requires the accommodation of alphanumeric grid designations
within column indicators. Vertical grid lines shall have designators at the
top of the grid numbered from left to right. Horizontal grid lines shall have
designators at the right side of the grid alphabetized from bottom to top.
To eliminate confusion with the numerals o0 (zero) and 1 (one), do not use
letters O or I (UDS Module 4—Drafting Conventions [CSI 2014]).

Where additional intermediate structural support elements occur between
grid lines, a [decimal] designation is used. For example, a column
occurring at the midpoint between grid lines 2 and 3 would be designated
2.5. In a similar manner, columns occurring between grid lines A and B
would be represented as A.1, A.2, A.3, and A.4 (Uniform Drawing System
Module 4—Drafting Conventions [CSI 2014]).

3.3.2 Numbering of Floors

The ground floor shall be designated as the first floor (e.g., FLOOR 1, FIRST
FLOOR, F1, etc.). All occupied floors above the first floor are to be
numbered sequentially upward. The floor below the first floor is considered
to be the first basement (e.g., BASEMENT 1, B1, etc.). Subsequent floors
below the first basement are numbered sequentially. The topmost floor of
the building that does not contain office or habitable space is designated as
the attic (typically this area contains structural framing and HVAC
equipment/ducts). The area above the topmost floor is designated as the
roof (ROOF, or ROOF1 [R1], ROOF2 [R2], etc. if you have roofs at different
elevations).

3.3.3 Numbering of Rooms

All floor plans (except structural) shall show room identifiers (Figure 3-5).
The first part of a room identifier shall match the floor number. Typically,
room numbering starts at the most prominent means of access (e.g., main
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entrance, elevator, or stair) to the floor and proceeds sequentially. For
instance, if the building is a single-story structure, then the first room to the
right of the main entrance would be 101. If the main entrance opens into a
lobby or vestibule, then the lobby would be numbered 100, and numbering
would continue sequentially with the first room to the right (Figure 3-6).

Figure 3-5. Room identifier symbol.
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Note: Room numbers on construction documents are typically for
construction references and do not necessarily reflect the final room
numbers. See the Signage schedule for final room number/names. It is
recommended that the architect consult the building owner before
beginning room numbering.

Figure 3-6. Room numbering example.
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3.3.4 Numbering of Doors

Each door opening in a building shall have a door mark symbol composed
of a 3/32 in. (2.4 mm) text unique identifier inside of an elongated circle
3/8 in. (10 mm) wide x 3/16 in. (5 mm) high (Figure 3-7). For rooms that
have one door opening, the door opening number shall be the same as the
secure side room number. If more than one door opening in a room exists,
door openings within that room shall be identified by the room number
followed by an alphabetical character starting clockwise from the corridor
access door opening. For example, for Room 126 (Figure 3-8), the corridor
access door opening would be numbered 126A, and the second door
opening within Room 126 would be numbered 126B. The door identifier
shall also be placed in the Mark column of Door Schedules that are
developed.

Figure 3-7. Door mark symbol.
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Figure 3-8. Numbering of doors.
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3.3.5 Identification of Windows

Each window in a building shall have a window identifier symbol
composed of a 3/32 in. (2.4 mm) text unique identifier inside of a
diamond (Figure 3-9). The window identifier number and letter shall also
be placed in the Mark column of Window Schedules that are developed.

Figure 3-9. Window identifier symbol.
'Qz\ V?é\
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3.3.6 Numbering of Stairs

The most prominent stair with the largest egress capacity shall be identified
with 3/32 in. (2.4 mm) high text as STAIR 1. On the first floor, number the
stairs sequentially, moving clockwise from the first stair. The stair number
remains the same for its entire height. Stairs above or below the first floor
that do not connect with the first floor are numbered following those that
do. If several prominent stairs with large egress capacity exist, the stairs
may be numbered in order of their importance to the main egress point in
the building. Additional stairs may be numbered as described.

3.3.7 Numbering of Elevators

The elevator nearest to the building entrance with the largest access and
egress capacity shall be identified with 3/32 in. (2.4 mm) high text as
ELEVATOR 1. Number additional elevators moving clockwise within
elevator banks. Use the same sequence and arrangement of numbers on
additional banks of elevators if present.

3.3.8 Labeling of Duct

The SMACNA labels rectangular duct as shown in Figure 3-10a (SMACNA
2001). The first value represents the side of the duct shown (width), and
the second value represents the side of the duct not shown (depth). Round
duct is shown as the diameter of the duct, followed by a diameter symbol
(Figure 3-10b).
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Figure 3-10. Duct labeling.
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4.1

Drawing Symbology

Corps Castle

The appearance of the USACE Communication Mark (commonly known as
the Corps Castle) has very specific requirements (Figure 4-1). Customized
versions of the Communication Mark for individual USACE organizations
are prohibited unless the purpose is for “employee morale welfare
activities.” The Communication Mark is trademarked, and the ® symbol is
to be included “when reproducing printed promotional material that is
intended for public usage.”

Figure 4-1. US Army Corps of Engineers Communication
Mark (commonly known as the Corps Castle).

ol

US Army Corps
of Engineers®

The “US Army Corps of Engineers®” text located underneath the
Communication Mark shall be aligned with its left edge. If a Field Operating
Activity (FOA) signature is added to the Communication Mark (Figure 4-2),
the text shall always be placed below the “US Army Corps of Engineers®”
text. For more information on the USACE Communication Mark, go to
http://www.publications.usace.army.mil/Portals/76/Publications/EngineerPamphlets/EP_310-1-6.pdf.

Figure 4-2. Placement of Field Operating Activity (FOA) signature in USACE
Communication Mark.

US Army Corps US Army Corps
of Engineers of Engineers

South Atlantic Division Charleston District
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4.2

Symbols

4.2.1 Symbol Descriptions

Symbol descriptions, located anywhere in a drawing set, shall adhere to
the following basic guidelines to allow their repetition from job to job,
preclude conflicts within the drawings, and maximize suitability for CAD
interface:

e Symbol descriptions in legends shall be concise and worded in a
comma-separated structure that flows from the general to the specific.
For example, in lieu of wording the description of a convenience
receptacle as WALL-MOUNTED, DUPLEX RECEPTACLE, structure
the wording as RECEPTACLE, DUPLEX, WALL-MOUNTED.

e The symbol description shall not contain specific information that
would normally be contained in equipment schedules or on the plans.

e Where equipment or devices within a room are all identical, one
symbol shall be identified with the full type identifier, and other
information and a callout shall be referenced to this symbol with the
following words: TYPICAL FOR THIS ROOM. TYPICAL (abbreviated
“TYP”), when used by itself, applies to everywhere a symbol is used in a
drawing set unless otherwise noted.

4.2.2 Symbol Identifiers

Identifying letters within and around symbols must be legible at half
normal size. Therefore, letter sizes for symbols shall be a minimum of
3/32 in. (2.4 mm) for that symbol.

4.2.3 Drawing Block Title

4.2.3.1 Drawing Block Title Identification and Placement

The Drawing block title is composed of multiple pieces. The identification is
a bubble with a combination row letter then column number identification
(Figure 4-3). The alphabetic/numeric identification is based on where the
drawing block is placed on the sheet grid in the drawing area (see Section
2.1.5). For instance, if the lower left corner of a drawing block is located at
the intersection of sheet grid row B and sheet grid column 3, then the
identification becomes B3. That identification is also used in the top-half of
the detail/section/elevation indicator symbols.
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Figure 4-3. Drawing block title identification symbol.
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The decision on where to place the drawing block title within the drawing
area of the sheet shall be based on priority and convenience:

[When placing details, sections, or elevations,] locate
the most frequently used referenced drawing block at
the lowest drawing module adjacent to the title or
notation block [bottom right portion of the drawing
area]. Add additional drawings in order of priority,
from bottom to top and from right to left. Starting the
drawings from the right to the left makes it easier to
use partially filled sheets. This eliminates the need to
open a heavy set of drawings all the way to the
binding to refer to a few details drawn on the left-
hand side of the sheets. (UDS Module 4—Drafting
Conventions [CSI 2014]).

Note: When only one subject appears on a drawing, and its title already
appears in the title block, a drawing block title shall also be placed under
the entire area of the subject.

Note: For consistency and uniformity, multiple details with differing
subject matters and subtitles are no longer allowed in the same drawing
area. Details are to be a single subject matter. Additional information
can be added as a note.

4.2.3.2 Drawing Block Title Text

All text placed in the drawing block title shall be Arial. The height of the
text within the bubble and on the drawing area title line shall be 3/16 in.
The scale text underneath the drawing block title line shall be 3/32 in.
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4.2.3.3 Scales

Drawing block titles shall have the text scale placed below the left side of
the drawing block title line. To ensure that reduced or enlarged prints are
plotted to scale, at least one graphic scale shall be placed in the drawing
for each different scale used on the sheet. The graphic scale is placed in the
lower right corner of the drawing block below the drawing block title line
of the respectively scaled item (see Figure 4-3).

When there is an exaggeration in scales associated with a view (e.g.,
profiles and cross sections), then all scales shall be provided below the
drawing block title line (Figure 4-4). For instance, in Figure 4-4’s first
example, no graphic scale is required when a profile or cross section has a
scaled grid, otherwise a graphic scale shall be placed similarly to the
requirements stated above.

Figure 4-4. Exaggerated scale examples.
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O PROFILE TITLE W/ EXAGGERATION 3

When a drawing is not drawn to any particular scale, the words “SCALE:
NTS” shall be so stated, where NTS indicates Not to Scale (Figure 4-5).

Figure 4-5. Not to scale example.
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4.2.3.4 North Arrow

The plan north arrow defines the orientation of the sheet and shall be
oriented so that it points to the top or the left of the drawing block. The
true north arrow (shown dashed in the symbol), as defined by the project
(e.g., grid north, magnetic north, etc.), is adjusted to show the rotation of
the site in relation to the drawing block. The north arrow (Figure 4-6) shall
be placed in the lower right-hand corner of the drawing block above the
drawing block title. If possible, the orientation of the true north arrow
shall be maintained throughout an entire drawing set.

Figure 4-6. North arrow.
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4.2.3.5 Back-referencing

Back-referencing occurs when the drawing block title references back to
the original sheet and location where a detail/section/elevation is called
out. The practice of back-referencing is not addressed by the NCS. While
not against the A/E/C Standards, back-referencing requires an inordinate
amount of coordination to make sure all information is kept up-to-date
and thus is not required.
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To provide a standard means to accomplish back-referencing that does not
conflict with the NCS convention (Figure 4-7), a simple method was
developed. The method places the back-reference to the left of the drawing
block title bubble and has two parts. The upper half shows the grid
location of the original drawing block identification. The lower half shows
the first sheet number that the indicator symbol shows up on.

Figure 4-7. Back-referencing method using the drawing block title.
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4.2.4 Elevations, Sections, and Details

4.2.4.1 Elevation/Section/Detail Indicator Symbol

The symbology for elevation, section, and detail callouts may be different,
but the procedure for identifying and naming them is the same. The
elevation, section, or detail is called out in a drawing with a two-part
symbol that identifies the following;:

e The elevation/section/detail identification
e The sheet on which the elevation/section/detail is located

4.2.4.2 Elevation Indicator Symbol

The elevation indicator symbol (or callout) is a symbol that indicates an
area of the drawing that is shown as an elevation on the elevations sheet
(Figure 4-8). As mentioned previously, the top part of the circle is filled in
with the elevation identification, and the bottom part is filled in with the
sheet number on which the elevation occurs. The sheet number shall
always be an XX2NN designation where XX is the Discipline Designator, 2
indicates it is an Elevations sheet, and NN is the Sheet Sequence Number

(01-99).
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Figure 4-8. Elevation indicator symbol.
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4.2.4.3 Section Indicator Symbol

The section indicator symbol (or callout) is a symbol that cuts through an
area of the drawing that is shown as a section cut on the sections sheet
(Figure 4-9). As mentioned previously, the top part of the circle is filled in
with the section identification, and the bottom part is filled in with the
sheet number on which the section occurs. The sheet number shall always
be an XX3NN designation, where XX is the Discipline Designator, 3
indicates it is a Sections sheet, and NN is the Sheet Sequence Number

(01-99).

Figure 4-9. Section indicator symbol.
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4.2.4.4 Detail Indicator Symbol

The detail indicator symbol (or callout) is a circle that points to an area of
the drawing that is shown as a detail on the details sheet (Figure 4-10). As
described previously, the top part of the circle is filled in with the detail
identification, and the bottom part is filled in with the sheet number on
which the detail occurs. The sheet number shall always be an XX5NN
designation where XX is the Discipline Designator, 5 indicates that it is a
Details sheet, and NN is the Sheet Sequence Number (01—99).

Note: For enlarged areas, the detail indicator symbol is used in a similar
fashion as described above. The difference is that the sheet number shall
always be an XX4NN designation where XX is the Discipline Designator,
4 indicates that it is an Enlarged Area sheet, and NN is the Sheet
Sequence Number.

Figure 4-10. Detail indicator symbol.

4.2.4.5 Callouts Using Building IDs

Sometimes a project has multiple buildings within the same plan set.
When calling out an elevation/section/detail, place the building ID
opposite the arrow or leader (Figure 4-11).

Figure 4-11. Building ID placement.
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4.2.5 Welding Symbols

When typical weld symbols are developed, the following drafting
convention shall be followed (Figures 4-12 and 4-13, Table 4-1).

The numbers in Figure 4-12 are keyed to the following list:

Finishing symbol
Contour symbol
Groove angle: includes angle of countersink for plug welds
Root opening: depth of filling for plug and slot welds
Groove weld size
Depth of bevel: size or strength for certain welds
Specification, process, or other references
Tail (may be omitted when reference not used)
Length of weld segment
. Pitch (center-to-center spacing) of weld segments
11. Field weld symbol (flag always points to tail of weld symbol)
12. Arrow connecting reference line to arrow side member of joint or arrow
side of joint
13. Reference line
14. Basic weld symbol or detail reference
15. Number of spot, seam, stud, plug, slot, or projection welds
16. Weld-all-around symbol

© XN oG p @

—
o

Figure 4-12. Typical welding symbols.
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Figure 4-13. Weld symbols.
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Table 4-1. Common welding processes.

Process Abbreviation
Electrogas arc welding EGW
Flux cored arc welding FCAW
Gas metal arc welding GMAW
Gas tungsten arc welding GTAW
Plasma arc welding PAW
Submerged arc welding SAW
Shielded metal arc welding SMAW
Flash welding FW
Resistance welding RW
Oxyfuel gas welding OFW
Diffusion welding (solid state) DFW
Friction welding (solid state) FRW
Dip brazing DB
Diffusion brazing DFB
Furnace brazing FB
Induction brazing IB
Infrared brazing IRB
Resistance brazing RB
Torch brazing B
Electron beam welding EBW
Electroslag welding ESW
Laser beam welding LBW

4.3 Linework

Various types of lines require specific line weights. Some of those line
types and associated line weights are shown in Figure 4-14 (see the Symbol
Guide for additional line types).
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Figure 4-14. Types of lines and associated line weights.
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Centerlines: Centerlines (“014200-914 Centerline” in the A/E/C CAD
Standard) are used to indicate the travel of a center. Centerlines shall

cross without voids. Short centerlines may be unbroken if there is no

confusion with other lines.

Dimension Lines: Dimension lines are used to show a linear

measurement indicated on a drawing. Dimensions show the extent and

significance of the object.

Leaders: Leaders are used to indicate a part or portion to which a
number, note, or other reference applies.

Break Lines: Break lines are used to indicate that only a portion of a

drawing or a partial view is being shown.

Phantom Lines: Phantom lines (“014200-915 Phantom Line” in the
A/E/C CAD Standard) are used to indicate the alternate position of parts,

repeated detail, or the relative position of an absent part.
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Hidden Lines: Hidden lines (“014200-913 Hidden Line” in the A/E/C
CAD Standard) are used to show the hidden features of a part or object.
Relevance for clarity must be considered. Crossing and stacked hidden
lines shall be avoided.

Existing Features: Existing feature lines are used for all lines on the
drawing representing objects or structures that already exist and will
impact the design. Existing feature lines are typically shown screened.

Primary Features: Primary features represent all new work in the
design documents.

Edge of Interior/Exterior Elevations: The edges of interior/exterior
elevations are the outlines around the perimeter of an elevation.

Section Cutting Plane Lines: Cutting plane lines are used to indicate a
plane or planes in which a section is taken.

Borders: Border lines are used to create a margin on the drawing sheet.

Footprints: Footprints show the outline of a building or other object
within the drawing.

Match Lines: Match lines (use “014200-914 Centerline” in the A/E/C
CAD Standard) are used to show where part of a drawing that is too large
to be contained on one sheet matches the continuation of that drawing on
another sheet.

4.3.1 Showing New Work vs. Demolition Work

For clarity in as-built drawings, plan views of demolition work shall not be
combined with those for new work. Demolition plans shall show features to
be removed that have contractual significance to the work in the
construction contract. Notes shall state which items shown on the
demolition plans will be removed unless noted or specified. Notes, key
notes, symbol modifiers, patterns, line styles, or callouts shall be used to
delineate items to be removed or relocated.
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4.3.2 Showing New Work vs. Existing Conditions

New work shall be easily distinguishable from other information shown on
the drawings. Show new work at 100% (unscreened), and show existing
conditions, including text, screened at a percentage between 20% and
60%. This screening is performed so that the new work will stand out from
the existing conditions.

Survey drawings shall be shown at 100% (unscreened) to be screened later
if incorporated into design drawings.
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Drawing Annotation

Text

5.1.1 Font

Contrasting text fonts are used within a drawing to delineate types of
information. In most A/E/C drawings, the fonts shown in Table 5-1 and
described below should be sufficient.

e Regular font: This font is appropriate for most general notes, labels,
dimensions, or title blocks.

o [Italic font: An italic font is used where text needs to be easily distin-
guished from other text.

e Filled font: Filled fonts are used primarily for titles and on cover
sheets.

e Symbol font: This font shall be used in cases where Greek symbols are
representations for technical information.

Table 5-1. Comparison of font types.

Font Type True Type

Regular Arial

ABCDEFGHIJKLMNOPQRST
UVWXYZ

ltalic Arial (Italic)

ABCDEFGHIJKLMNOPQRST
UVWXYZ

Filled Arial (Bold)

ABCDEFGHIJKLMNOPQRST
UVWXYZ

Symbol Arial (Symbols)
ABXAEOTI'HISKAMNOII®PET
YQEYZ
aPydedyniekipvonpct
LVTOEYE
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5.1.2 Text Height

The minimum text height for dimensions, notes, callouts, table/schedule
text, and general text in plotted files is 3/32 in. (2.4 mm). Title and
subtitles shall be plotted equivalent to 3/16 in. (5 mm) and 1/8 in. (3 mm)
lettering size, respectively. The text height and text width shall be assigned
equal number values. Line spacing shall be equal to one-half of the text
height.

To avoid confusion of the word minimum, Table 5-2 shows the allowable
text height variations from paragraph above for all architectural or vertical
disciplines (Hazardous Materials, Structural, Architectural, Interiors, Fire
Protection, Plumbing, Mechanical, Electrical, Telecommunications,
Resource, Other Disciplines, and Operations). Table 5-3 shows the
allowable text height variations for civil or horizontal disciplines (General,
Survey/Mapping, Civil, Geotechnical, and Landscape). Text heights for
symbols, line styles, and text within the border shall follow the heights
listed in Table 5-3, regardless of the discipline.

Table 5-2. Vertical discipline: allowable text heights.

International Feet | Survey Feet Architectural
Units Actual (Architectural) (Architectural) | Actual (metric) | (metric)
Normal
text height | 0.09375" 3/32" N/A | 2.38125 mm 2.4 mm
Subtitle
height 0.125" 1/8" N/A 3.175 mm 3 mm
Title text
height 0.1875" 3/16" N/A 4.7625 mm 5 mm

Table 5-3. Horizontal discipline: allowable text heights.
International | Survey

Units Actual Feet (Civil) Feet (Civil) | Actual (metric) | Civil (metric)
Normal text height 0.125" 0.125" 0.125 si 3.175 mm 3 mm
Subtitle height 0.125" 0.125" 0.125 si 3.175 mm 3mm
Title text height 0.1875" 0.1875" 0.1875 si 4.7625 mm 5 mm

Table 5-4 lists recommended text heights for common inch-pound scales,
as well as line-type scale factors for those scales. Table 5-5 lists
recommended text heights for common metric scales.

Note: The scales shown are not all inclusive. Scales used shall be limited
to those commonly found on hand-held architectural, mechanical, and
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engineering scales. Common scale factors are provided in the A/E/C
Workspace through annotation scale. Tables 5-4 and 5-5 are provided as
a reference for AutoCAD and legacy drawings.

Table 5-4. Inch-pound text heights and line type scales.

Scale Text Height | Line Type Scale

12" = 1'0" or full size 3/32" 1
6"=10" 3/16" 2
3"=10" 3/8" 4
1-1/2"=1'0" 3/4" 8
1"=1'0" 1.125" 12
3/4"=1'0" 1.5" 16
1/2"=1'0" 2.25" 24
3/8"=1'0" 3" 32
1/4"=1'0" 4.5" 48
3/16" = 1'0" 6" 64
1/8"=1'0" 9" 96
3/32"=1'0" 12" 128
1/16" = 1'0" 18" 192
1/32"=1'0" 36" 384
1"=5 5.625" 60
1" =10 11.25" 120
1" =20 1.875' 240
1" =30 2.8125' 360
1" =40 3.75' 480
1" =50 4.6875' 600
1" =60 5.625' 720
1" =100 9.375' 1,200
1"=200' 18.75' 2,400
1" =400' 37.5' 4,800
1"=500' 46.875’ 6,000
1"=1,000' 93.75' 12,000
1"=2,000' 187.5' 24,000
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Table 5-5. Metric text heights and line type scales.

Scale Text Height Line Type Scale

1:1 or full size 2.4 mm 1
1:2.5 6 mm 25
1:5 12 mm 5
1:10 24 mm 10
1:20 48 mm 20
1:30 72 mm 30
1:40 96 mm 40
1:50 120 mm 50
1:60 144 mm 60
1:100 240 mm 100
1:200 480 mm 200
1:400 960 mm 400
1:500 12m 500
1:600 1.44 m 600
1:700 1.68 m 700
1:1000 24m 1,000
1:2000 4.8m 2,000
1:5000 12m 5,000
1:6000 14.4 m 6,000
1:10000 24 m 10,000
1:20000 48 m 20,000

5.1.3 Orientation and Placement

Text shall be set parallel to the primary base of the drawing. If necessary,
text can be rotated at 30-degree angles up to 180 degrees as long as the
orientation is as shown in Figure 5-1. However, rotating the text is

discouraged to prevent having to turn the drawing sheet to read notations.

Note: An exception to maintaining this text orientation would be on
waterways projects because of the various directions in which channels
are located. Often text that has a definite bearing on the contract is kept
at proper orientation while map features incidental to the contract are
allowed to follow the orientation when created in a north-up base map,
which may result in upside-down text on rotated plan sheets.
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Figure 5-1. Orientation of text.

READ THIS WAY

HORIZONTAL HORIZONTAL

Text shall never be placed over other text. Text shall not be placed over
feature lines, hatching, or patterning. If text is required in a hatched or
patterned area, the hatching/patterning shall be clipped (masked) so the
text can be clearly read. The same criteria apply to background imagery.

Text justification depends upon the type of text being placed. For example,
general numbered notes shall have upper-left justification, elevation labels
appearing to the left of a feature shall have bottom-right justification, and
elevation labels appearing to the right of a feature shall have bottom-left
justification.

Note: Use proper planning for text justification so future editing does
not require the text to be moved. Use multiline text (node) versus single-
line text wherever multiple lines of text are placed.

5.1.4 Capitalization

Capital letters shall be used in text (Figure 5-2). Capital letters retain
improved readability when reproduced at half-size.

Figure 5-2. Capitalization in text.

Text TEXT
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5.1.5 Leader Terminators

Arrowheads, dots, and tildes are examples of typical terminators used with
text leaders (Figure 5-3). See Table 5-6 for terminator sizing.

Figure 5-3. Terminator examples.

NOTE ~NOTE  NOTE - NOTE

Table 5-6. Terminator sizing.

Terminator Size

Arrowhead W = 1.5 x Text height (TH)
Dot Dia=0.75xTH

Tilde TH

5.2 Note Block

Per the NCS:

The note block is the module or modules within the
drawing area where keynotes, general notes, and key
plans are located. Not all sheets will have a note block.
The note block is located in the far-right column(s) of
the drawing area. (Figure 5-4)

When note blocks expand beyond a single column, additional columns
shall be added directly to the left of the far right note block column, and
the hierarchy shall be maintained from top to bottom and left to right
(Figures 5-5 and 5-6).
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Figure 5-4. Location of note block area.

n

NOTE BLOCK AREA

Figure 5-5. Full sheet of notes examples.
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Figure 5-6. Full sheet of notes examples.
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The hierarchy of categories within the note block shall be General Notes,
General Discipline Notes, General Sheet Notes, Sheet Keynotes,
Abbreviations, Legend, and Key Plan. The hierarchy of categories and
numbered notes shall be maintained from left to right (see Figures 5-7 and
5-8). All categories may not be used. The note block area shall be a
minimum of 4 modules wide by 1 module high. All notes located within the
note block area shall be clear and concise.
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Figure 5-7. Hierarchy of categories.
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Figure 5-8. Hierarchy of numbered notes.

5 | 6 | 7 | 8 9 | 10 | 14 | 12

1 2000 XK XK XK JOOK XK XXX XOKXK XXX XXXXX 7. 00000 XK XK IOOOOK IO IO XXX KOO XXX XXXKX

XXHHK RXAKHXK KXXHK HXXHXK KEXHK XHKKK KHKKXK XHHKK XHKKK XXXHXK OKRKK XXXKK KEKKK XXXKK KHKKK HXXXK XHKKK KXXXK XXKKK XXXXX
XXXXX XXXXK XXXXX XXXXX XXXXX KXXXX XXXXX XXXXXK XXXXX XXXXX

20 000 XXX XXX XK KIXXK XRXXK XHXKXX XHXHXKXK XXX XXX 8. XK XXXXX HXXKK XHXHXHH KHXHK XXHXKH XHHHK XXXHK KKK XXXXK

XXHHX OO XXXHK XN XAXXXK XN XAXXX XXXXXK XXXXX XXXXX XURXX XXX KXXXKK XXXXCKHXXK XXXXX XHKHKX XXXXX XXXKXK XXXXX
HOONK XXX XXXXK XXXKX XXXXX XXX XK XK XHXKXX KXXXX

3. X000 X000 XK X XX IO XK XK XXXXX XXXXK 9. X006 XK XX XK XK I XK XK XXX XXXXX

OOC0K OOOOC XK OO XX OO XXX XK XXXXX XXXXX 00K XOOOOC KOO OO IO OO XX IO XXX XXXXX
XK AKX KXXHK XKXXXK XXXXK DOKKX XXXKK KXKKK XXXXXK XXXXX

4 000K XO00C XXHOK OOOOC XKXXKXK IO XRKXXX XK XXXXX XXXXX 10, XO0O0KK XK KKK IOOOOC KKK IO XXX XXXXK XXKKX XXXXX

KK XXIHXK KXXXK XXXKX XKRXXXK XXKXK XXKXX XXKXXK XXX XXXXX JOOKK XKXXK XHXKXK XXKKK XXXKX XEXXKK XHXEXK XXKXX XKXXKX XXXXK
XXXKX XXXXX KXXXK XXXXK XXXXK XXXXX XXXXX XXXXX KXXXX XXXXX

5. 0G0 XK XXX XK XK X XXX XXXXX XXX A1 OO0 OO XK OO XK XK XK XXXXX XXXKX

20000 XK XK X XKC X X IO XX XXX OO XX HKKOEC IO IO IO OO XK XK XXX
AAOOK OO XAANXK IO XXXXX 200K XHKOOE XK XXXXX XXXXX

6. 200K XK IOCK XAIOC XK X XK IO XK XXX 12, OO0 XK OO OO OO IO DO XX KOO XXX

HKO0KX XAKAC XXXXX HXOXKX JOCXK KUK XXXXX XXXXX XXXXX XXXXX JOXOEK XXX XK UK XXXXX XK XXX XXXXX XXXKX XXXXK
0K OO KHKIKK I XXXXK OO0 XHKXKK HOOKK IHKXHK XHXXX

130 20000 XXX OO OO OO IO XK XK XXXXX XXXXK

OO XK IO IO IO IR IR IO XK XXXXX
XXRRK XXXXK KXXKK XXXXK XHXXXX

5.2.1 General Notes

General notes shall have the note block category titled GENERAL NOTES.
General notes are notes with universal application to contract work on all
drawings. General notes shall be worded such that they are independent of
the drawing(s), without cross-referencing or pointing with leaders to
plans, details, and so on. General notes shall be capable of being removed
from the drawings and placed in the specifications.

All notes under the GENERAL NOTES heading shall be numbered
sequentially starting with 1. General notes shall not include contractual
requirements, such as statements of costs, time and place of delivery,
methods of payment, and requirements for submission, approval, or
distribution of data or reports.

5.2.2 General Discipline Notes

General notes applicable to a particular discipline (e.g., architectural,
electrical, mechanical) shall be located on the first sheet for that discipline
and the note block category shall be titled GENERAL (Insert Discipline)
NOTES (Figure 5-9). If using Level 2 Discipline Designators (e.g., MH for
Mechanical HVAC, MP for Mechanical Piping, etc.), each type of
designator could potentially have its own general discipline notes
(typically found on the first sheet of that designator) (Figure 5-10).
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Figure 5-9. General discipline notes.
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Figure 5-10. General discipline notes (if using Level 2 discipline designators).
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5.2.3 General Sheet Notes

General notes applicable to an individual sheet or a range of sheets shall
have the note block category titled GENERAL SHEET NOTES or
GENERAL SHEET NOTES: THRU (Figures 5-11 and 5-12).
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Figure 5-11. General sheet notes (individual sheet).
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Figure 5-12. General sheet notes (range of sheets).
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5.2.4 Sheet Keynotes

Keynotes used in the drawing set shall be defined in a note block category
titled SHEET KEYNOTES. Keynotes are useful when there is a lot of text to
be placed that may clutter or confuse the intent of the drawing. Per the
NCS:

(Keynotes) Identify, inform, and instruct without
reference to the specifications. They are drawn with a
hexagonal symbol containing a numeral with (or
without a) leader(s) from the hexagon to the identified
item (see Figure 5-13). ... The numeral for each
symbol that appears on the sheet is listed in the
sheet’s note block along with a text note that describes
the graphic. A unique numeral must be assigned for
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each identified item, and the keynotes tabulated
sequentially within the note block (see Figure 5-14).

Figure 5-13. Keynote symbol (with and without leader).

OO

Figure 5-14. Sheet keynotes (note block).

174"

(O SHEET KEYNOTES

1. NOTE1

2. NOTEZ2

3. NOTE3

5.2.5 Abbreviations

Abbreviations used in the drawing set shall be defined in a note block
category titled ABBREVIATIONS (see Figure 5-7). There could be an
abbreviations sheet covering the entire project set (located within the
General discipline set of sheets) and/or an abbreviation category specific
to disciplines (located at the beginning of a discipline’s set of sheets).

Abbreviations for words or phrases frequently used in plans, sections,
elevations, or details shall follow the abbreviations as established in the
NCS UDS Module 5—Terms and Abbreviations. In addition to this
requirement, the following rules regarding abbreviations shall be followed:

e The use of abbreviations shall be kept to a minimum and only when
their meanings are unquestionably clear. When in doubt, spell it out.

e Once an abbreviation has been used, the same abbreviation must be
continued throughout the project document. Only one abbreviation is
allowed for each nomenclature.

e Other abbreviations, particularly discipline-unique abbreviations, may
be used but must not conflict with those established in the NCS.

e Any abbreviation used shall be identified in the abbreviations list of the
drawing set.

e The rules of grammar concerning capitalization shall be followed.
Upper case letters shall be used in all abbreviations except where the
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5.3

use of lower case has been established by the NCS or by long practice
(e.g., Hz for Hertz).

e Periods shall be omitted (e.g, “TYP” instead of “TYP.”)

e Spell out all titles and subtitles.

e The ampersand (&) may be used in firm names (e.g., Jones & Co.,
Mobile & Ohio R.R.) or in abbreviations of commonly joined words
(e.g., T&G for tongue and groove, C&G for curb and gutter) but never
to take the place of and in sentences, notations, or titles.

5.2.6 Legend

Symbols used in the drawing set shall be defined in a note block category
titled PROJECT LEGEND, (DISCIPLINE) LEGEND, or SHEET LEGEND
(see Figure 5-7). There could be a legend sheet covering the entire project
set (typically located within the General discipline) and/or a legend
category specific to disciplines (located at the beginning of a discipline),
and/or a legend category specific to a sheet (located on that sheet).

Note: The project needs dictate how legends are formatted for the
project set and shall be consistent across all disciplines.

5.2.7 Key Plan

The key plan when used in the discipline drawing set shall be defined as a
note block category titled KEY PLAN. When a key plan is shown, the
location shall always be in the lower right of the drawing area, and the
minimum size shall be 4 drawing modules wide and 3 drawing modules
high (see Figure 5-7).

Callouts

Callouts are similar to keynotes, but they refer to a feature or schedule
instead of a note. Callouts are useful when there is a lot of text to be placed
that may clutter or confuse the intent of the drawing. Callouts shall use a
1/4" minimum diameter circle with a minimum 3/32" high numerical or
alphabetical character inside (Figure 5-15).
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Figure 5-15. Callout symbol (with and without leader).

5.4 Notes with Leader(s)

174 "
.S

When placing notes with a leader, if the note is placed on the left side of

the object, the leader line shall start from the lowest line of text. If the note

is placed on the right side of the object, the leader line shall start from the

highest line of text. Regardless of which side the note is on, all text shall be

left justified. Leader landings of notes shall be aligned (Figure 5-16).

Figure 5-16. Location and alignment of note leaders.
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5.5 Dimensions

5.5.1 Dimension Placement

Dimension values shall always be placed above the dimension line,
preferably midway between the dimension terminators (Figure 5-17). The
dimension line shall never be broken to insert the dimension, apart from
angular dimensioning. It is preferred that dimensions always be placed
outside the view, located at the top and/or the right side of the plans.
Dimensions shall apply to one view only (i.e., no shared dimensions
between views). The dimension shall be placed on the view that shows its
true length. Exploded dimensions or dimensions where the dimension text
has been edited are strongly discouraged except for the following: where
software limitations prevent users from providing the appropriate
dimensioning, where the dimension is intended to be an approximation
and is notated as such, or where a dimension is displayed as a
mathematical formula. An exploded dimension for the sole purpose of
displaying a value different from the actual measured value is strictly
prohibited.

Figure 5-17. Positioning of text in dimensions.
| 10° |

5.5.2 Graphic Settings

Dimensions shall be spaced a minimum of 4 x TH (where TH = dimension
text height) from the outlines of the view (shown as dimension “A” in
Figure 5-18). Dimension extension lines shall be offset a minimum of 0.5 x
TH from the element being dimensioned (dimension “B” in Figure 5-18).
Extension lines shall extend 0.5 x TH beyond the dimension line
(dimension “C” in Figure 5-18). Parallel dimension lines shall be spaced at
least 3 x TH between lines (Figure 5-19). Extension lines that cross other
extension lines or dimension lines shall be masked considering that if a
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dimension is dropped or exploded, the dimension will lose its association
to the element. The numeral size in dimensions shall match the height of

the text in the drawing.

Figure 5-18. Dimension settings.
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Figure 5-19. Parallel dimension line spacing.

q\ TEXT
> 3xTH TEXT |, TEXT
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Continuous or staggered dimension lines may be used, depending on
convenience and readability; however, continuous dimension lines are

preferred.

5.5.3 Dimension Terminators

Slashes or filled arrowheads are allowed for dimension terminators. Filled
arrowhead terminators shall have an arrowhead width of 1.5 x TH and a

height of 0.5 x TH (Figure 5-20).
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Figure 5-20. Filled arrowhead terminators.
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For slash terminators, the slash shall be at an angle of 45 degrees with a
height equal to the current text height (Figure 5-21).

Note: Dimension terminator selection shall be consistent across the
entire set of drawings.

Figure 5-21. Slash terminators.

* TEXT

TH @ 45°

5.5.4 Fractions

All fractions on the drawing shall be inline (not stacked) (Figure 5-22).
Fractions shall not be less than 1/16 in. (1.5 mm) because accuracy in the
field rarely requires more precision. Decimal values shall always have a
leading zero before the decimal point when values are less than 1.
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Generally, architectural construction dimensions are shown in feet and
inches (e.g., 50'6"). Civil construction dimensions are shown in feet and
hundredths of feet (e.g., 50.50"). Decimals of a foot shall be used where
dimensions are being set by surveying equipment, such as beam spacing,

foundation locations, and structure widths. Details are typically
architectural in nature.

Figure 5-22. Fraction format.

1/8"

5.5.5 Graphic Settings

Line width settings for dimensions shall follow those shown in Table 5-7
and Figure 5-23.

Table 5-7. Dimension element settings.

Identifier Dimension Element Line Width (mm)

A Dimension text N/A*
B Terminators 0.35
C Extension lines 0.25
D Dimension lines 0.25

* Not Applicable for TrueType fonts.
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Figure 5-23. Dimension element settings.
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5.5.6 Dimensioning in Metric (Sl)

Methodologies for dimensioning metric (SI) drawings are based upon the
recommendations of the former Construction Metrication Council of
NIBS, Washington, DC. These recommendations comply with the
American Society for Testing and Materials (ASTM) E 621-94 (ASTM

1999—withdrawn 2008).
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5.5.6.1 Millimeters

For metric vertical design, the unit of measure is typically millimeters.
Unit notations are unnecessary and should not be used. The dimension is
provided as a whole number as shown in Figure 5-24. Also, a note shall be
added to the drawing stating, “All dimensions and/or dimensions shown
in callouts/notes are in millimeters unless otherwise noted.”

Figure 5-24. Dimension in millimeters, always shown as a whole number.

350

" ]

Note: In circumstances where very small dimensions are used (e.g.,
machine details), it is permissible to use real numbers for millimeter
dimensions. A note shall be placed on the detail regarding this fact.

5.5.6.2 Meters

For metric horizontal design, the unit of measure is typically meters.
Where greater accuracy is required, show dimensions to three decimal
places (Figure 5-25). A note shall be added to the drawing stating, “All
dimensions and/or dimensions shown in callouts/notes are in meters
unless otherwise noted.”

When meter measurements are included on the same sheet as millimeter
measurements, the meter dimension is provided as a real number taken to
three places past the decimal point (Figure 5-17). Again, unit notations are
unnecessary.

Figure 5-25. Dimension in meters, always shown as a real number (with decimal).

350.500

B ]

5.5.6.3 Large Units of Measure

Commas shall not be used when providing large units of measure; instead,
a space replaces the traditional comma in numbers containing four or



ERDC/ITL SR-23-1

70

5.6

5.7

more digits (e.g., the number 5,000 is displayed as 5 000, the number
45,000 is displayed as 45 000). This method is shown in Figure 5-26.

Figure 5-26. Proper dimension presentations for metric measurements
with four or more digits.

45 000

Note: The automatic dimensioning features of AutoCAD do not allow
users to replace commas with spaces in dimension text, otherwise the
associative properties of the dimension to the object being dimensioned
would have to be overridden. Until AutoCAD includes a dimension setting
to allow this, AutoCAD users are not mandated to follow this
requirement.

5.5.6.4 Dual Units

To avoid confusion, dual units (both inch-pound and metric) shall not be
used. As stated in Construction Metrication Council (1998), the use of dual
units “increases dimensioning time, doubles the chance for errors, makes
drawings more confusing, and only postpones the (metric) learning
process.”

Exceptions to this include certain “standard building designs” where dual
dimensions ensure that the design can be used in either SI or inch-pound
projects and in situations where products/components used in an SI
project are available only as inch-pound products (Construction
Metrication Council 1998).

Elevations

Elevations shall be indicated with no more than two decimal places (e.g.,
EL 241.56 or EL 123.00).

Alignments

Alignment major stationing intervals shall be annotated with whole

13 »

numbers and a “+” symbol between the hundreds and tens digit with no
decimal places. Major station interval distance is 25 ft minimum or a
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multiple of 25 ft (e.g., 0+00, 0+25, 0+50, 0+75, 1+00, etc.). Typically,
minor stationing interval distance is set to one-fifth of the major stationing
interval and is not annotated.

Note: For metric, use whole meters, and the “+” symbol is placed
between the decameter and hectometer digit (e.g., 150+00 for the 15 km
station).

Alignment geometry points are annotated similarly to major stationing
intervals, except the distance begins with “STA” and may have up to two
decimal places (e.g., STA 50+25.43).

Note: For metric, use three decimal places, and the “+” symbol is placed
between the decameter and hectometer digit (e.g., STA 150+00.125 for
the 15.000125 km station).

Match Lines

As mentioned in Section 4.3, match lines shall use a 0.70 mm line width
and line style “014200-914 Centerline.” The text for the match line shall be
subtitle height (1/8 in.) per the NCS (Figure 5-27) and placed anywhere
along the match line for plan legibility. However, since it is apparent from
the text “MATCH LINE” that the reviewer will be required to go to another
sheet to see the continuation, the word “SEE” required by the NCS is
redundant and not required. At a minimum, use “XX/X-XXX” only when
there are multiple drawing views on the referenced sheet and “X-XXX”
when there is only one (see Figure 5-28 for information on these fields).
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Figure 5-27. Match lines.

MATCH LINE XX/X-XXX
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Figure 5-28. Format for match line fields.
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6.1

6.2

Schedules

Features of a Schedule

The purpose of a schedule (or table) is to relay more detailed information
about items shown in the drawing set. At a bare minimum, “a schedule
consists of four parts—a subject title (Heading), a column identifying an
item (Mark), a column for the description of an item (Item Description),
and a column for indicating some notable characteristic (Distinguishing
Feature)” (Figure 6-1) (UDS Module 3—Schedules CSI 2014). While a
minimum of three columns is required in a schedule, additional columns
are allowed (UDS Module 3—Schedules CSI 2014).

Figure 6-1. Schedule.

HEADING
MARK [ ITEM DESCRIPTION | DISTINGUISHING FEATURE
M1 DESCRIPTION 1 FEATURE 1
M2 DESCRIPTION 2 FEATURE 2

Graphic Settings

As far as graphic conventions for schedules, schedules shall have the
following line widths and text heights (Figure 6-2):

e Schedule outlines: extra-wide line (0.70 mm)
e Schedule grid lines: medium line (0.35 mm)
e Schedule headings: 3/16 in. (5 mm)

e Schedule subheadings: 1/8 in. (3 mm)

e Schedule text: 3/32 in. (2.4 mm)
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6.3

Figure 6-2. Schedule linework and text.
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OUTLINE
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/. HEADING e
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M1

DESCRIPTION 1

FEATURE 1 /

M2

DESCRIPTION 2

FEATURE 2

\ZOTHER TEXT

Excel Schedules

For Excel spreadsheets imported for use as schedules, the following
settings shall be followed (Figure 6-3):

e Schedule headings: use Arial with a font size of 19.

e Schedule subheadings: use Arial with a font size of 12.

e Schedule text: use Arial with a font size of 10.

e Use linked/embedded schedules with a scale of 1.

e Horizontal grid lines shall be “All Borders” (Figure 6-4).

e Qutlines around the exterior of the schedule shall be “Thick Outside
Borders” (Figure 6-4).

Figure 6-3. Excel example.

HEADING

MARK | ITEM DESCRIPTION | DISTINGUISHING FEATURE
M1 DESCRIPTION 1 FEATURE 1
M2 DESCRIPTION 2 FEATURE 2
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Figure 6-4. Excel border settings.
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7.2

Drawing Revisions

Revision Designations

During development of CAD contract drawings, revisions are inevitable.
There are two different designations for these types of revisions:
amendments and modifications. Amendments are revisions that occur
during the contract advertisement period. Modifications are revisions that
are made after the award of a construction contract. For more information
on as-built revisions, see ERDC/ITL SR-21-6, Record Package Guidance:
Best Practices (or most current version), available on the CAD/BIM
Technology Center’s website.

Revision Graphics

All revisions shall be flagged by a revision indicator (Figure 7-1). This
indicator shall be an equilateral triangle.

Figure 7-1. Revision indicator with revision cloud.

Q@“” P REVISION
4&* CLOUD

<&

/ REVISION
INDICATOR

5/16 "

The revision shall be enclosed in a revision cloud drawn at medium
thickness (0.35 mm). The revision indicator shall be positioned adjacent to
the revision cloud. The revision indicator shall contain sequential numbers
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for amendments (i.e., 1, 2, 3) or sequential capitalized alphabetical
characters for modifications (i.e., A, B, C).

Revision (Issue) Block

The Revision (Issue) block (Figure 7-2) contains a history of revisions to
the sheet. It is made up of three fields that contain information about each
amendment or modification: MARK, DESCRIPTION, and DATE. All text
placed within this block shall be 3/32 in. high.

Figure 7-2. Revision (Issue) block.

MARK: The MARK column shall contain either a numeric Amendment
character (1, 2, 3, etc.) or an upper-case alphabetic Modification character
(A, B, C, etc.). These characters shall relate to revision symbols (equilateral
triangles) with the same corresponding characters found on the sheet. The
first Amendment or Modification character shall be placed on the lowest
line of the Revision (Issue) block, and subsequent entries shall be made
above it.

DESCRIPTION: The DESCRIPTION column shall present brief
information related to the Amendment or Modification that directs the
reader to more detailed information found in a revision document (e.g.,
REVISED IN ACCORDANCE WITH AMDT 0004, GENERAL REVISIONS
MOD 0006, REVISED TO SHOW AS-BUILT CONDITIONS). The
DESCRIPTION column shall not be used to provide lengthy information
about the revision. Although not required (or recommended), the initials
of the designer who made the revision may be provided beside the
Description (e.g., REVISED IN ACCORDANCE WITH AMDT 0001—
WDG).
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DATE: The DATE column contains the date (month and year) the revision
was released in the change documentation. All dates shall be in the
following format: MMM YYYY (e.g., OCT 2020, JUN 2022)

Note: An APPR. column is not provided in the Revision (Issue) block due
to lack of consistency in its use. Currently, there is no consistent
legal/management direction on how to enforce this field. Initials are text
placed in this field using CAD, so there is no method for legal tracking of
the data. If showing who approved revisions becomes a requirement, a
legal signature (physical or electronic) should be required, as well as
direction for consistent usage.

The Revision (Issue) block provided by the CAD/BIM Technology Center
provides eight rows for identifying revisions. There are two possible
options for dealing with situations where more than eight revisions are
required:

e Option 1 (Preferred): Replace the oldest revision in the Revision
(Issue) block with the most current revision and continue replacing
revisions as needed (Figure 7-3). If needed, older revisions can be
copied outside the plotted area of the sheet for record purposes.

Figure 7-3. Option 1 for showing more than eight revisions.

GENERAL REVISIONS MOD 0011 SEP 2014
GENERAL REVISIONS MOD 0007 AUG 2014
GENERAL REVISIONS MOD 0003 JUL 2014
REVISED IN ACCORDANCE WITH AMDT 0014 JUL 2014
REVISED IN ACCORDANCE WITH AMDT 0009 JUL 2014
REVISED IN ACCORDANCE WITH AMDT 0005 JUL 2014
GENERAL REVISIONS MOD 0016 OCT 2014
GENERAL REVISIONS MOD 0015 OCT 2014
DESCRIPTION DATE

2 REVISED IN ACCORDANCE WITH AMDT 0004 JUN 2014
1 REVISED IN ACCORDANCE WITH AMDT 0001 JUN 2014

e Option 2: Continue adding revisions directly above the eighth revision
row so that they begin to spill out into the Drawing Area (Figure 7-4).
This is not the preferred option, as it runs the risk of running into
items that may be placed into this section of the Drawing Area.
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Figure 7-4. Option 2 for showing more than eight revisions.

GENERAL REVISIONS MOD 0016
GENERAL REVISIONS MOD 0015

GENERAL REVISIONS MOD 0011

OCT 2014
OCT 2014

SEF 2014

GENERAL REVISIONS MOD 0007

AUG 2014

GENERAL REVISIONS MOD 0003

JUL 2014

REVISED IN ACCORDANCE WITH AMDT 0014

JUL 2014

REVISED IN ACCORDANCE WITH AMDT 0009

JUL 2014

REVISED IN ACCORDANCE WITH AMDT Q005

JUL 2014

REVISED IN ACCORDANCE WITH AMDT 0004

JUN 2014

REVISED IN ACCORDANCE WITH AMDT 0001

JUN 2014

Note: The option that is chosen shall remain consistent across the entire

drawing set.

DATE
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8 Conclusion

Standards have been recognized as a vital tool in the development of
drawings for DoD. Without standards, drawings would be hard to create,
review, and interpret, resulting in excessive time and monetary costs for
DoD. With these factors in mind, the A/E/C Graphics Standard has been
an important document for DoD since 2012 by serving as the standard for
the look and organization of drawings.
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Abbreviations
A/E/C Architecture/engineering/construction
ATA American Institute of Architects
ANSI American National Standards Institute
ASTM American Society for Testing and Materials
BIM Building information modeling
CAD Computer-aided design
CADD Computer-aided design and drafting
CIM Civil Information Modeling
CoP Community of practice
CSI Construction Specifications Institute
CUI Controlled Unclassified Information
DoD Department of Defense
ERDC Engineer Research and Development Center
FAQ Frequently asked questions
FOA Field operating activity
ft Foot/feet
GSA General Services Administration
in. Inch(es)

ITL Information Technology Laboratory
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mim

NCS

NIBS

O&M

POC

SEID

SMACNA

TH

USACE

Meter

Millimeter

National CAD Standard

National Institute of Building Sciences
Operations and maintenance

Point of contact

Software Engineering and Informatics Division

Sheet Metal and Air Conditioning Contractors National
Association

Text height

US Army Corps of Engineers
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