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INTRODUCTION

The following guideline is intended for National Park Service employees as

well as architectural and engineering (A&E) contractors for use in the
preparation of NPS comprehensive design, preliminary, construction, and
as-constructed drawings. To maintain uniformity of work and to facilitate

review of both A&E submissions and NPS-generated products, these
requirements should be met for all such drawings, including historic

structure construction drawings. Drawings that do not meet these
requirements will be considered unacceptable. If some special condition
seems to make it impractical or impossible to conform to any of these
requirements, the problem should be referred either to the chief. Graphic
Systems Division, Denver Service Center, or in the case of park- or
region-produced projects, to the official responsible for the project.
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DRAWING FORMAT

STANDARD SHEETS

Standard preprinted NPS drawing sheets are used for comprehensive
design, preliminary, construction, and as-constructed drawings. They
have been designed to allow for both individuality of presentation and
conformity of sheet size and general appearance. More than one sheet
should be used if a drawing is congested. Reduced-size samples of

standard drawing sheets, showing overall sheet size and trim lines are

shown in exhibit 2-A. The exhibit also shows where to place the
approval and revision block Stanpats, when they are required.

First Sheet (called a cover sheet when used in a multiple-sheet set of

drawings). Standard cover sheets with vicinity and park maps have
been, or are in the process of being, predrafted for each unit of the
national park system. A catalog of these cover sheets is in the Branch
of Drafting, Denver Service Center. These cover sheets should be used
for all NPS projects, including projects done by A&E contractors (see
chapter 7, "Materials and Supplies").

All cover sheets should contain
a vicinity map
a park map showing the project site

a title block
basic data (source of information and date of preparation)
various required approval and revision blocks
an invltation-for-bid (IFB) number (on drawings prepared for bid)
a construction contract number (on as-constructed drawings)

An index to the sheets in the set is added to the cover sheet if possible;
otherwise, the index is placed on a separate second sheet.

Second Sheet(s) . These sheets have been designed to allow more
drafting space to complete the drawing.

Plan and Profile Sheet(s) . These are only preprinted with the second
sheet title block.
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Exhibit 2-A
(1 of 3)
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Exhibit 2-A
(2 of 3)
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(3 of 3)
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TITLE BLOCKS

Title blocks on cover sheets include the project title, specific location

within the park, park name, region, county, and state. (If the park is

in more than one county, show only the county in which the particular

project is located.) Title blocks on second sheets contain only the title

of the sheet. The samples in exhibit 2-B show how to prepare the title

blocks for first and second sheets.

FB OR CONSTRUCTION CONTRACT NUMBERS

Exhibit 2-B shows the proper size and placement of these numbers, which
appear above the title block on drawings prepared for bid (IFB number)
or on as-constructed drawings (construction contract number).

APPROVAL AND REVISION BLOCKS

Approval and revision blocks are preprinted on pressure-sensitive
polyester sheets (Stanpats) and are affixed to the cover or first sheet,

as required (see exhibit 2-C). These blocks are the only adhesive-back
material accepted on any drawing and are available from DSC Supply (see
chapter 7, "Materials and Supplies").

Approval Block . Use on all drawings that are approved by a regional

director. (All construction drawings prepared by parks, regions, or the
Denver Service Center require the regional director's approval.)

Compliance Block . Use on construction drawings that have been
preceded by an approved comprehensive design or preliminary drawing.

Revision Block . Use on drawings that have been revised (either before
or after award). The information in the revision block includes

an identifying mark (a triangle with a number or letter, used to key
the information in the revision block to the part of the drawing it

pertains to)

the sheet number(s) of the sheets with that change or addition

a brief description of the revision

the date of the revision

the initials of the person responsible for the revision

A completed block is shown in exhibit 5-B.
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The information in the revision block is keyed to the drawings by circling

the affected part of each drawing, preferably on the back side of the

sheet, and placing a revision mark on or within the circle (see chapter 3,

"Drafting Procedures").

DRAWINGS REISSUED FOR BID

Reissued bid packages are drawings and specifications that, for whatever
reason, did not make it through a successful first bid and are

subsequently rebid. How this is noted on the drawings will vary,
depending on whether the drawings and/or the specifications have to be
revised.

No changes to drawings or specifications: Since there are no
changes to the drawings, there is no need to change the drawing
number. The IFB number is followed by "-R" (JELA-342-R) to

indicate that the bid package has been rebid. The reissuance is

also noted in the revision block by the words "Reissued by
amendment" and the date.

No changes to drawings but changes to specifications: Since there

are no changes to the drawings, the drawing number remains
unchanged. The IFB number is followed by "-R." The change is

noted in the revision block as "Reissued for bid, no changes to

drawings" and the date.

Changes to both drawings and specifications: A revision letter is

added to the drawing number to indicate that the drawings have
been revised. The IFB number is followed by "-R". The revision

block notes both the reissuance and the drawing revisions as

"Reissued for bid. Revised sheets x, x, x" and the date.

If the drawings themselves are not revised, only the cover has to be
changed to reflect the new information and reproduced (see exhibit 5-B).
If the drawings are revised, the entire set is revised and reproduced.
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Exhibit 2-B
(2 of 2)
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Exhibit 2-C

APPROVAL BLOCK, STANPAT NO. 1

o
UJ
o
UJ

oo
tr

Assistant Manager Dote

Superintendent Date

APPROVED
Director- Region Date 1

COMPLIANCE BLOCK, STANPAT NO. 2

This drawing has been prepared

in compliance with Preliminary/

Comprehensive Design Drawing

No

Approved hy

on
Title Date

Assistant Manager Date

REVISION BLOCK, STANPAT NO. 3

Mark Sheet REVISION Date Initial
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NORTH ARROWS AND SCALES

When possible, the drawings should be laid out so that north is toward
the top of the sheet. Also, the orientation of north should be maintained
throughout a set of drawings, if possible. North arrows have not been
preprinted on the sheets because some drawings do not require them. If

required, north arrows are normally placed in the lower right-hand
corner above the title block (see exhibit 2-B). A recommended style for

north arrows appears in exhibit 2-D. When more than one north arrow is

used on the same sheet, each arrow should be placed near (preferably
above or to the right of) the title of the specific view it orients (see
"Specific View Titles," below).

Graphic scales must be used on all drawings. They are generally placed
in the lower right-hand corner above the title block (see page 2 of

exhibit 2-B). The standard scales to be used on all NPS work are shown
in exhibit 2-E. If the drawings are not to scale, the term "No Scale"
should appear above the title block. When two or more bar scales are
used on the same sheet, they normally are placed below the title of each
specific view (see "Specific View Titles," below). However, if the same
scale applies to more than one view on the same sheet, it should not be
repeated; instead, all the bar scales should be grouped (above the title

block, if possible), labeled scale A, scale B, etc., and referenced below
the title of each view (see page 3 of exhibit 2-E). If a specific detail is

not drawn to scale, the term "No Scale" should be shown below the title.

When views are enlarged, the new scale should exactly double or redouble
the original scale. This will make it easier to get back to the original

scale, if necessary, by making a half-size print. Make sure that work to

be enlarged to more than twice its original size is fully redoubled from
the original scale. For example, if the original scale is ^-a", the range of

scales for enlargements is V, 1"/ 2", etc. Similarly, if the original scale

is 3/4", the range of scales for enlargements is 1V'/ 3", etc.

SPECIFIC VIEW TITLES

Section or detail titles and symbols should be consistent in size and
format throughout the set of drawings. Instructions for drawing section
or detail symbols are provided in exhibit 2-F.

Exhibit 2-G shows typical labeling, scale, and north arrow samples for
specific details, sections, and plans.

Release No. 2 March 1986
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Exhibit 2-D

SUGGESTED NORTH ARROWS
WHEN NORTH ARROW APPLIES TO ENTIRE DRAWING AND IS SHOWN
ABOVE TITLE BLOCK, USE TEMPLATE NO. 1002 OR NO. I002P BY

PICKETT. USE LARGEST ARROW AND A -I" CIRCLE.

TRUE NORTH

WHEN NORTH ARROW APPLIES ONLY TO PORTIONS OF A DRAWING, IT

SHOULD BE SHOWN IN VICINITY OF SPECIFIC PLAN TITLE WITH
PICKETT TEMPLATE NO. I002P MIDDLE ARROW, AND A j CIRCLE.

d
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Exhibit 2-E
(1 of 3)

STANDARD GRAPHIC SCALE
(COMMON ARCHITECTURAL a CIVIL ENGINEERING SCALES

J WHERE
,-< — H

POSSIBLE
J 4

40

500

SCALE OF FEET-

40

SCALE OF FEET

NPS LETTERING
TEMPLATE/ *0 PEN

500

80

1000

SCALE OF FEET

PROFILE SCALES
PROFILES ARE USUALLY DRAWN WITH DIFFERENT HORIZONTAL AND
VERTICAL SCALES. THIS IS DONE TO EXAGGERATE THE VERTICAL
DIMENSIONS SO THE PROFILE CAN BE EASILY DRAWN AND READ.

A FEW COMMON SCALES:

..^100 HORIZ. 1.^20 HORIZ.

lO' VERT i VERT

M^40 HORIZ. "^50 HORIZ.

4' VERT 5' VERT.

THESE SHOULD ALWAYS BE SHOWN WITH A GRAPHIC SCALE AS
IN THIS EXAMPLE:

20

2

20

2
SCALE OF FEET

40 HORIZ,

4 VERT.

BAR SCALES SHOULD BE SHOWN ON DRAWING SCALES SHOULD NOT

BE CALLED OUT AS ^= I'-o". ETC.
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Exhibit 2-E
(2 of 3)

STANDARD BAR SCALES

COMMON ARCHITECTURAL 8 CIVIL ENGINEERING SCALES
8 8 16

i"
= 1-0"

i =1-0

i'
= I'-O"

i" = I'-o"

r =i'-o"

1^" - r-o"

3 =1-0

I = 10

I = 20

I = 40

I = 50

12

SCALE OF FEET

4

SCALE OF FEET

2

SCALE OF FEET

I 2

SCALE OF FEET

I

SCALE OF FEET

6

SCALE OF INCHES

3

SCALE OF INCHES

10

20

40

50

10

SCALE OF FEET

20

SCALE OF FEET

40

SCALE OF FEET

50

SCALE OF FEET

8

12

9

6
3

20

40

80

100
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Exhibit 2-E
(3 of 3)

GROUPING REPETITIVE SCALES

SCALE ©

SCALE ®

SCALE (a)

8

SCALE OF FEET
^

2 2 4

SCALE OF FEET

1 1 2

SCALE OF FEET

REFERENCE TO SCALES

COLUMN BASE DETAIL
SCALE (a)

Release No. 2 March 1986



DRAFTING
NPS-10
Drawing Format
Section Symbols

Guideline
Chapter 2

Page 15

Exhibit 2-F

SECTION OR DETAIL IDENTIFICATION SYMBOLS

SECTION TAKEN
FROM SHEET CI

SECTION IDENTIFICATION

LETTER

-SECTION SHOWN
ON SHEET C3

i 4
WHEN SECTION IS SHOWN
ON DIFFERENT SHEET

WHEN SECTION IS SHOWN
ON SAME SHEET

DETAIL OR SECTION REFERENCES LOCATED IN ANY NOTE FORM SHALL

BE SHOWN AS FOLLOWS:

SEE DETAIL A SHEET C2.

SEE SECTION D THIS SHEET.

IDENTIFICATION LETTER AND SHEET NUMBERS SHOULD ALWAYS READ
FROM THE BOTTOM OF THE SHEET, AS SHOWN BELOW:

NOTE
5".

CIRCLES ARE.-f; DETAIL OR SECTION LETTER CALL OUTS ARE
175 LETTERING TEMPLATE / NO. 2 PEN; SHEET NUMBER REFERENCES

ARE NPS LETTERING TEMPLATE / NO. PEN.
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Exhibit 2-G

TYPICAL TITLES
TYPICAL TITLE FOR A SECTION:

SECTION

I

SCALE OF FEET

TYPICAL TITLES FOR A DETAIL:

DETAIL
NO SCALE

CONCRETE VALVE BOX
NO SCALE

TYPICAL TITLE FOR A PLAN WHEN NORTH ARROW ONLY APPLIES
TO ONE PART OF THE DRAWING:

d
MECHANICAL PLAN

SCALE OF FEET

8
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DRAFTING PRACTICES

All NPS drawings are entered into a unitized microfilm system (part of the

Technical Information Center at the Denver Service Center). Therefore,

they must be capable of being reproduced as clear and legible half-size

prints. This is particularly important for construction drawings because

they are issued to prospective bidders as economical half-size prints.

The construction contractor or maintenance worker may never see the

original drawing, only a reproduction of it.

Consistent line density and clear legible lettering are essential. The
finest camera and the most carefully controlled processing cannot produce
good results unless the original is of high quality. Good prints begin on

the drafting table. Keep in mind the drawing you are working on is

going to be reduced and read as a half-size print. Originals or

photographic duplicates that cannot be reproduced as clear, legible

half-size prints are unacceptable.

GENERAL

These drafting practices are to be followed:

Maintain even line weight.

Avoid line congestion.

Match line weight when making additions or changes.

Keep drawings clean and uncreased.

Keep erasures at a minimum, with no ghosting.

Maintain dark, clear, sharp, solid uniform lines to ensure good
reproduction and microfilm.

Differentiate outlines and section lines by varying the width or

thickness of lines, not by changing densities; the density of the line

should be constant.

Use line work techniques for distinctive symbols and crosshatching.

Do not use pencil shading or toning.

Ensure open spacing of lines and lettering.

Use mechanical or clear legible hand lettering. All-mechanical
lettering (LeRoy) makes revisions simpler and reproductions clearer.

Release No. 2 March 1986
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Use only one type of lettering style, preferably vertical and all

uppercase.

Maintain a minimum lettering height of 1/8"; when possible, use
3/16" or 1/4".

USE OF INK OR PENCIL

Aqueous (waterproof) ink is recommended for drafting on polyester film.

Regular drafting pencils should not be used; if pencils are used, they
should be plastic lead pencils designed for drawing on polyester
materials.

Ink and pencil should not be used on the same drawing for reproduction
and clarity purposes. Final original drawings that will not reproduce
clearly are unacceptable.

Soft black pencils should be used on the backs of drawings to identify

revisions (revision procedures are outlined in chapter 2). Grease pencils
should not be used, even on the backs of drawings, because a grease
pencil eventually penetrates a drawing and cannot be erased.

PEN AND LETTERING TEMPLATE SIZES

The following pen and lettering template sizes are recommended for

half-size reduction. All standard base lettering should be done with the
special NPS lettering template (see chapter 7, "Materials and Supplies").

Title Block

Title of drawing set and sheet title

Preliminary, comprehensive, construction,
and as-constructed drawings

Drawing number, location in park, and
sheet number

Name of park
Region, county, state, package number,

designed, drawn, checked, and date
Scale, feet, meters, and numbers

Minimum Lettering Sizes

Profiles

View titles

Subtitles
Detail lettering

Lettering

Pen Size Template No.

#3 240

#3 200

#2 175

#1 140

#0 NPS template
#0 NPS template

#0 NPS template
#2 175

#1 140

#0 NPS template
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COLOR CODES

Additions, changes, and corrections must be marked on check prints and
as-constructed prints using the following color code:

red--indicates additions

green--indicates deletions

blue--indicates general notation or specific instruction

LAYOUT LINES

Layout lines and guidelines used in preparing originals must be very
light, regardless of the color used, because no color is invisible to all the

various types of reproduction processes.

ADHESIVE-BACKED MATERIALS

No adhesive-backed material other than the Stanpats furnished for

approval and revision blocks will be accepted on any final original.

DIMENSIONS

All dimensions I'-O" and over should be called out in feet and inches. If

a measurement other than feet and inches is accepted industrywide to

describe a product, the common measure should be used. For example

48" pipe (not 4'-0" pipe)
16" o.c. (not 1'-4" o.c.)

ABBREVIATIONS

Words written in full are preferred. However, abbreviations may be used
if necessary to conserve space and ensure neatness and readability.

Abbreviations should only be used if their meaning is unquestionably
clear; if a possibility of doubt exists, the word or term should be spelled

out in full. Refer to American National Standard Abbreviations for the
correct abbreviations to use on drawings.

SYMBOLS

Preferred symbols for some of the most common drawing elements are
provided in chapter 4. Refer to the American National Standards for

additional symbols not included in this guideline.
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4. STANDARD SYMBOLS (GENERAL, CIVIL, STRUCTURAL ,

MECHANICAL, ELECTRICAL, RADIO)

This chapter contains the symbols commonly used by the National Park
Service, organized as follows:

General Drawing Symbols
Civil Drawing Symbols
Structural Drawing Symbols
Mechanical Drawing Symbols
Electrical Drawing Symbols
Radio System Drawing Symbols

Exhibit 4-A
Exhibit 4-B
Exhibit 4-C
Exhibit 4-D
Exhibit 4-E
Exhibit 4-F
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Exhibit 4-A
(1 of 4)

LINE SYMBOLS, LINE WEIGHTS
AND LETTERING ORIENTATION

LINE SYMBOLS

CENTER LINE

PHANTOM LINE

DIMENSIONS & EXTENSIONS
I 1

BUILDING LINE0--
V.^ IM\/ICINVISIBLE OR HIDDEN

_ j:ONSIRiJCIION__

COMPLETE BREAK *—-/- /

LINE WEIGHTS

VERY LIGHT

(NPS BASE WEIGHT)

PARTIAL BREAK **

* USE TO SHOW LIMITS OF VIEW

** USE TO EXPOSE HIDDEN

VERY HEAVY

000

00

I

2

3

5

HORIZONTAL
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Exhibit 4-A
(2 of 4)

GENERAL MATERIALS SYMBOLS

CONCRETE
FIRST STAGE

GRAVEL

CONCRETE
SECOND STAGE

RIPRAP (EL.)

SAND, GROUT
OR MORTAR

RIPRAP (PLAN)

EARTH SURFACE ROCK SURFACE AGGREGATE

SELECT BACKFILL

CUT SLOPE
(EARTH)

BOULDERS, COBBLES
AND SAND

BACKFILL

CUT SLOPE
(ROCK)

". <3 "B •

'

". <3
.
^y^. A

•.•\\^ <a- \N\\-.
: P ' = .'.

^. •

•.o'l: .•iD. ////. <s>.-

•"A" //ff. v
. O .'. ^'

:
)iii.

>t'-
. 4% • ysNV-.- ,'<3-.

COMPACTED
BACKFILL

VV VV V

cu SLOPE
(CONCRETE)
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Exhibit 4-A
(3 of 4)

GENERAL MATERIALS SYMBOLS

CAST IRON

ALUMINUM

STEEL COPPER, BRONZE
OR BRASS

STAINLESS STEEL NICKEL-COPPER ALLOY

'\A/\/\AAAAA/\A/V\/i
,/\AAA/\/\/\AA/\/\/\/\,
\A/\AA/\/\AA/\/V/\A/>
>AAAAA/\A/\AA/\A/\i
\/\aaaaaaaaaaa/'
./\aaaa/\/\aaaa/vv
\aaaaa/\aa/\aa/\a
\/\/\/\/\/\/\/\ /v /. /\ ,v , . /v

CHECKERED
FLOOR PLATE

<?/^-y'.^

ROCK WOOL INSULATION
OR JOINT FILLER

GLASS

RUBBER

^1
1

11

7—

T

^y///y/y//^ /y

CLAY

FIBER ASPHALT COMPOUND
(ROAD BLACK TOP)

-7^ 7/

"77

^=^

PLASTIC LIQUID

INSULATION

—

--

--

i=

fc
~-

t
INSULATION-SOLID GRATING
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Exhibit 4-A
(4 of 4)

GENERAL MATERIALS SYMBOLS

\m\m..u.i, ijaijjja :^;izz

PLYWOOD

GYPSUM BOARD

^
WOOD POCH^

^VT^ l I

I i V^ l

i VT^ i

BRICK

«^,{(^^Ki{{^
I.sMM^^^K'

i^M
\\\\v\ 2

GLUED-LAMINATED
WOOD

BLOCK

PLASTER

STONE

WOOD
(FINISHED)

BRICK (SECTION)

BRICK (ELEV.)

BLOCKING
MEMBER

I:

CONCRETE MASONRY
VERTICAL SECTION

J-.V:/::V;[^.ll^F7^

CONCRETE MASONRY
HORIZONTAL SECTION

CONTINUOUS
MEMBER

Release No. 2 March 1986



DRAFTING Guideline

NPS-10 Chapter 4

Standard Symbols Page 6

Civil Exhibit 4-B
(1 of 11)

GENERAL MAPPING SYMBOLS
BOUNDARIES AND MONUMENTS

+

INTERNATIONAL BOUNDARY

STATE LINE

COUNTY LINE

RESERVATION LINE

LAND GRANT LINE

CITY BOUNDARY (LARGE)

TOWNSHIP LINE

SECTION LINE

BASIN BOUNDARY OR
RIGHT OF WAY BOUNDARY

U.S. LAND SURVEY CORNER
FOUND IN FIELD (DESCRIBE)

ASSUMED SURVEY CORNER
(USED WITH COORDINATE SYSTEM ONLY)
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GENERAL MAPPING SYMBOLS
ROADS AND RELATED SYMBOLS

OR PAVED

--^^^^=rr^^^ UNIMPROVED

TRAIL

(mS) OR=i^I^^ STATE HIGHWAY SYSTEM

@ OR
^^^^

U.S. HIGHWAY SYSTEM

INTERSTATE HIGHWAY= BRIDGE

Y
I

= CULVERT

= HEADWALL

^----
i = TUNNEL

-^ X X- FENCE

I I I I I I I I I I I RAILROAD

I I I I I I I I I I I RAILROAD (DOUBLE TRACK)
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GENERAL MAPPING SYMBOLS
TOPOGRAPHIC RELIEF

SAND DUNES OR DESERT

"'•^'-">^^'''.//'-.'^^'V-^^^<'^^^'''. MEADOW OR GRASS

AREA OF TREES AND SHRUBBERY

"^Ji^ C^ f^^rC'^^ TREES

0,g» TYPE AND SIZE OF TREE

AAA^

Cri>-^ DEPRESSION CONTOURS OR BORROW AREA

ftK aAAA_AAA/i
,^A^^-'^^ ^-^^^ rOCK OUTCROP
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GENERAL MAPPING SYMBOLS
DRAINAGE AND PERTINENT WORKS

RIVER

STREAMS

SPRING

CANAL

DAMS

RESERVOIR OR LAKE

- MARSH OR SWAMP
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o
I-

oo
X
lO

_ <o z

UJ Q

5 o

<O
CO
CO
<

q:<

oX o
b Q
^ cr
^ o

o 9

ro

« CO

C/5

CO

>-

CO

CD

CO

5»^ CO

>-^;^ljJ<UJ _,ili O ::r

p I— o cc — UJ
CO

o:O §<

Q ^Q
S Z LU <

UJ Li_ O <
U- O Q. _l

<o

><
a.

<O

><
C!?

O

Ô

o
GQ

O
Q.
<
o
o
Ql

o

UJ
o
UJ

ooo
o
lO
ro

ooo'Qzg 3

<

li

i^co -
^o =!3 Z IDO LU CO

Y ^

^If /I; V_
/
• '""slO —

/

T

00Q'QZ9 3

oI

I

I U
A

/ i:ix^^^^

/ r \
/

i|^"

• >

\ in V\\\\XV W
llr

'

X 000 QZ9 3

\
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STANDARD UTILITY SYMBOLS

NEW EXISTING

^ FIRE HYDRANT

WATER HYDRANT

iX^

IXH

SAME AS NEW

SAME AS NEW

SAME AS NEW

DRINKING FOUNTAIN

CONCRETE VALVE BOX

CAST IRON VALVE BOX

CLEAN OUT

®
_^I24.69

-V

SAME AS NEW

SAME AS NEW

MANHOLE

WELL

TRANSFORMER

METER

SPOT ELEVATION
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UTILITY LINE SYMBOLS

W WATER LINE

S SEWER LINE (GRAVITY OR FORCE MAIN)

ST STORM SEWER LINE

DR DRAIN LINE

G GAS LINE

C CHLORINE LINE

A AIR LINE

BW BACKWASH LINE

AI4> AERIAL POWER (SINGLE PHASE)

UI4> UNDERGROUND POWER (SINGLE PHASE)

AT AERIAL TELEPHONE

UT UNDERGROUND TELEPHONE

CC CONTROL CABLE

SURVEY BASE LINE

ROADWAY CENTER LINE
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>

O

<

o
N
CC

O

O

z

5

<
h-<o

o
LU ro
> •

lO

_)o 4-

CX)

_i
^^^

< <o P
Q-

CO

>- ^^
1- a:

CO

5

CL

Q
<

CO a:

a:

oo

LlI

o ^

_• <
LU
C/) <
Q

2?
CO
CO COO C/5

or o

<
LU
CO
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e)
o z LU

o "Z. o z
+ o _J ^ -

^ >- >- -*^
Cx LU cc <z
_J
< C/)

LU
>

1o 1— _

LU>
<

<
o

.C.

Wl

CTING

cr
UJ>

— LU >LU
q:o >

q:

C/)<
QOo >- ^oo _j Q LU LU

X.

Al

VX.

1

ro

_i
<
1-

z< 1-
X

z _J o •^ ^LUo < z — OQ^M p —

^

zoM
1- q: lU^J

O o
LU
o H>X m ,«0D

cr •^ UJ e>
cr o o > ZLU

OO
+
CJ

LU

LU

LUQ<
2 :ales

for

H

SCALES.

o
LU

Ij

LUX
FRENCH

CUR

BE

USED.

Y

CONNECTI

P.V.I.

TO

TH

S.
CD LU

LU <-»LU z <z UjO
gcul o QXZ
<q: l-u_ Z|-<
. .o zo —1 Z) 1—
^-j Luir —I ^LU 02CO

oo

:ments

on

a

profil

d

never

along

a
s

UALLY

HAVE

DIFFER

lEET

OF

TYPICAL

PI 2
CO
>-

t
<
cJ

>
cri

o
RVES

ARE

DRAWN

'

AD

CURVE

TEMPLAT

OF

THE

CURVE

IS

F

LINE

IS

DRAWN

FRO

INTO

TWO

EQUAL

Dl

oo
EASURE

RID

AN

ILES

USI

DARD

SH <
cJ

> lAL

CU

A

RO

ENTER
nCAL

NG

IT

+ CO 20 LU <-»LU

o LU u-z |->
1- _IUJ o< LU q:QC !ii>>o _JX crp X LUZ) ^^" ^

z <•- Q.CO 1- >o l-<Q
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DEFINITIONS OF PLAN AND PROFILE TERMS

HORIZONTAL CURVES

Horizontal Curve - A curve shown in plan view.

P.C. - Point of Curvature; beginning point of a horizontal curve.

P.T. - Point of Tangency; end point of a horizontal curve.

P.I. - Point of Intersection; the point at which two tangents to the curve
intersect.

T - Tangent; the distance from the P.I. to the P.C. or the P.T. (the

distance between the P.T. of a curve and the P.C. of the next
curve is also known as the tangent, but is not to be confused with

the Curve Tangent ).

A - Delta or Deflection; the angle between the tangents, which is equal
to the angle at the center of the curve.

D or Dc -Degree of Curve; the angle whose arc or chord on the circle

of a given radius equals 100 feet.

P.C.C. - Point of Compound Curvature; a point where the P.T. of a

curve equals the P.C. of the next curve in the same direction.

P.R.C. - Point of Reverse Curvature; the point where the P.T. of a

curve equals the P.C. of the next curve in the opposite
direction.

VERTICAL CURVES

Vertical Curve - A curve shown in profile.

B.V.C. - Beginning of vertical curvature.

E.V.C. - End of vertical curvature.

P.V.I. - Point of Vertical Intersection; the point at which the tangents
intersect.

P.V.C.C. - Point of Vertical Compound Curvature; the point where
the E.V.C. of a curve equals the B.V.C. of the next
curve in the same direction.

P.V.R.C. - Point of Vertical Reverse Curvature; the point where the
E.V.C. of a curve equals the B.V.C. of the next curve in

the opposite direction.
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0.005*

PLAN

S= 0.005
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SLOPES

ARROWS
POINT
DOWN

WHEN
CROWDED

SECTION OR ELEVATION

^* "0 50/

OR '^"^

SECTION OR ELEVATION

PLAN

2^ /

SECTION OR ELEVATION

NOTES
GRADE EXPRESSED IN PERCENT IS BASED ON RISE OR FALL

IN FEET PER HUNDRED.

SLOPE IS BASED ON RISE OR FALL IN FEET PER FOOT.

^\ 8

BATTER

o

.

. 12

; •<?•. •^•.

SECTION OR ELEVATION
NOTE
GIVE BATTER AS A RATIO OF THE HORIZONTAL OFFSET IN A

VERTICAL RISE.
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STRUCTURAL STEEL SHAPE DESIGNATIONS

DESIGNATION TYPE OF SHAPE

PL 1 X 18 PLATE

L6x6x-|
L 6x4 X f

EQUAL LEG ANGLE

UNEQUAL LEG ANGLE

BAR 1 (]

BAR 1^0
BAR 2^x^

SQUARE BAR

ROUND BAR

FLAT BAR

ST 12 X 50 STRUCTURAL TEE CUT

FROM S SHAPE

WT 12 X 38

WT 7 X 13

STRUCTURAL TEE CUT

FROM W SHAPE

S 24 X 100 S SHAPE

PIPE 4 STD.

PIPE 4X-STR6.

PIPE 4XX-STR6

PIPE

HP 14 X 73 HP SHAPE

DESIGNATION TYPE OF SHAPE

C 12 X 20.7 AMERICAN STANDARD

CHANNEL

MC 12 X 45 MISCELLANEOUS
MC 12 X 10.6 CHANNEL

W 24 X 76 W SHAPE
W 14 x26

M 8x 18.5 M SHAPE
M lOx 9

M 8 X 34.3

MT 4 X 9.25 STRUCTURAL TEE

MT 5x4.5 CUT FROM M SHAPE

MT4x 17.15

TS4x4x.375 STRUCT. TUBING :SQ.

TS5x3x.375 STRUCT TUBING :REC.

TS30DX 250 STRUCT. TUBING: CIRC.

STANDARD ABBREVIATIONS AS GIVEN IN THIS TABLE ARE FOR

DESIGNATING ROLLED STEEL SECTIONS ON DRAWINGS THAT WILL IDENTIFY

THE SECTION GROUP WITHOUT REFERENCE TO THE MANUFACTURER.

WHEN THE LENGTH OF A ROLLED MEMBER IS GIVEN, USE FEET AND
INCHES THUS: W 24 x 76 x 6'-l0", OR 2 L^ -3^ x 3^ x^ x I'-ll^", OR

2 LS-6x4x^xO'-8", OR l-PL^x lOx o'-ll^'!

FOR PRACTICALLY ALL OTHER DIMENSIONS ON STRUCTURAL STEEL

(EXCEPT DEPTH OF SECTIONS, PIPE DIAMETERS, HOLES, ETC.) USE

FEET AND INCHES WHEN l'-o"OR OVER, AND INCHES ONLY WHEN
LESS THAN ONE FOOT; THUS 7^.
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2x4 NAILER

RIGID

INSULATION

2x4 NAILER

C 6 X 10.5

2x BLOCKING

ROOFING SUPPORT

COUNTER FLASHING

L4x 4 x-^

^ EXTERIOR PLYWOOD

2x8 CANT STRIP

i/j }} If }f n // I

WlOx 33

V /I II r'A n i> iJt

LEGEND FOR TIMBER

WOOD
(FINISHED)

BLOCKING
MEMBER

CONTINUOUS
MEMBER
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TYPICAL FOOTING AND
FOUNDATION WALL SECTION

.• ^ ••...*••. ^
X I X X -X—7-

•-- ...-.. ^.

WWF 6x6-W2xW2

J EXP JT. MAIL.

4@I2 E.W.

-X-:

iD

*4@I6"0.C.
"^

r-2"

4 @ 12 E.W.
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VERTICAL SECTIONS OF WALL STEEL

I II

1-0
>*—1»-

<

ROOF
SLAB

t>.

O'-l t

2 CLEAR

-CDif

-iD

3" CLEA#

t-

^ 6 CONT.

CJ

'•P

/

SINGLE CURTAIN

OUTER
CURTAIN-

1-6

':
-fi

, p

/ROOF SLAB

••^••.;4

INNER

CURTAIN

lO" OR
THICKER

I CLEAR

*6 CONT

mirnM^

2 CLEAR
2 CLEAR

DOUBLE CURTAIN
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TYPICAL FRAMING CLIPS

JOIST TO

HEADER
SUPPORT FOR
HEADER BEAMS

CONNECTION FOR TOP
AND BOTTOM OF STUDS

TIE DOWN
FOR RAFTERS
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STANDARD WELDING SYMBOLS
Basic VWelding Symbols and Their Location Significance

Location
Signlflcanc*

FilM
Ptug
or Slot

Spot
or Proiaction Seam

Back
or Backing Surfacing

Scarf for

Brazad Joint

Flonga

Edge

Arrow SIda 1^ ^ ^r-dJ U -^"^
Groove weld

symbol

vr/ V_A^
y ^7:r TT

OtharStda /~ JN^ JZI1_/ £l .^_/
Groove weld symbol

Not
used \ // IL

BolhSMas y > Ktot

used

Not

used
Not

used
Not

used

Not

used ^ Not

used

No Arrow Stda

orOttiarSido
StgnHlcanca

Not
used

Not
used -^ ^- Not

used

Not

used
Not
used

Not

used

Supplementary Symbols Used with Wielding Symbols

Convex Contour Symbol Weld-AII-Around Symbol

Convex contour symtx>l

indKates face of weld

to t)e finished to

convex contour

/""ZC^
Finish symbol (users

standard) indicates

method of oblaimng

specified contour but

rV3l degree of finish

Weld-all-around symbol
indicates that weld extends

completely around the pint

Joint wHh BacWng

With groove wekj symbol

/~VK
's«

Material and rtirrensiuns

ol backing dS specMipd

Joint witti Spacer

With modified groove weld symtxil

Double bevel qroove
Idie'idl drill iliiTiei)Si[jo^

Rush Contour Symbol

Melt-Thru Symbol

Any applicable weld symbol

Melt-thru symbol is not

dimensioned (except height)

Multiple Reference Lines

Flush contour symbol

indicates face of weld

to be made flush When
used without a finish

symbol, indicates weld

without subsequent
finishing

Finish symbol (users

starxlard) indicates

method of obtaining

specified contour but

not degree of finish

First operation shown on
reference line nearest arrow

Second operation or supple

mentary data ^^
Third operation. Of test

information

FleMWWd Symbol

FieM Weld symbol
indicates that weld is

to be made at a place

other than that of

initial construction

-:x-
\y

CompI*** Penetrstion

Indicates complete penetration

regardless of type of weld or

joint preparation

<"-

Supplefttentary Symbols

WiM-MI-

;3-

FitM Melt-

Thni

Backing.

Spacer

Contour

Flush

V

Convei

V

Concave

V

Location of Elements of a VMelding Symbol

Finish symbol

Contour symbol

Root opening depth of filling

for plug and slot welds

Effective throat—

i

Depth of preparation, size or \

strength tor certain welds -j \

Specification process / \
or other reference

Tail

iTatl omitted

when reference

IS not used)

Basic weld symbol
or detail reference -

Groove angle, included

angle of countersink

for plug welds

Length of weld

Pitch (center-to-cenler

spacing) of welds

Field weld symbol

- Arrow connecting ref-

erence line to arrow

side member of pint

- Weld-all-around symbol

- Reference line

Elements m this

area remain as

<:hown when tail

and arrow are

reversed

Basic Joints—Identification of Arrow Side and Other Side of Joint

Butt Joint

Arrow of

welding symbol

Corner Joint

Arrow of

welding symbol

T-Joint

REPRODUCED FROM AWS A2.4 -79, SYMBOLS FOR WELDING AND NONDESTRUCTIVE TESTING (INCLUDING BRAZING)
BY PERMISSION OF THE AMERICAN WELDING SOCIETY. FOR A COMPLETE COPY OF A2.4-79 OBTAIN IT FROM THE
AMERICAN WELDING SOCIETY, 590 N.W. LEJEUNE ROAD, P.O. BOX 351040, MIAMI, FLORIDA 33135. TELEPHONE (305)443-9353
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STANDARD WELDING SYMBOLS
BmIc WWdIng Symbols and Their Location Slgnlllcanca

Flanga

Cornar

^^-rr

u--^

Groow*

Squara

V

V
-yv

y

/~ AZ_

V^TT

_klY^

77
J^

\

TT^
i^^

Flar»-V

-zn:z
y

/
•^ r

Flar«-B*v«l

TTT^\

V I r

Location
SlQnmcanca

Arrow SMa

Othar SMa

f4ol

used X ^ \ ^ * V
"X

y\ v.
K

>e -e \ BolhSklas

Nol
used X

^4ol

used
Not
used

Nol
used

Not

used
Nol
used

Nol

used

No Arrow SMa
orOtharStata
Slgniflcanca

lypical WWdIng Symbols

Slot IMtWiMf SymM Squari-Greow VVMdlng Symbol Rare-V and Flara-BoMl-Groevc WaWlai SymMs

Depth of tiHing

in inches (omis-

sion indicales

lilliog cs complete) -

V-^
Oientatton, location

and all dtmenstons

other than depth o(

tilling are shown
on the drawtng

Omission ol size

indcates complete

|Oint penetration

y
Root opening

Root opening

Size IS considered

as extendir>g onty

to tangent points

u« I 'V.

"7/

^\

Fkx>t opening

nvf i^vMMf syiiwoi Ckaia IMamiHItiil HlltlMWm SymM Edft' and Comtr- Raa^ woMInf ^fiaaoli

included angle
ol countersink S'^tch

(distance

>etviieen centers)

>lwelds ^ Depth olliMing

, / in iTKhes (OOKS-
- ^ I SKXi indicates

^ ' Ititing IS complete) Size (length ol leg)

Pitch (distance t)elween

centers) of irKremenIs

Length ol increments

l::!LL x/
Radius

Size of weW

Height above potnt

of tar>gerX7

teck^MMiiM VMMMiM Svni^ri

Secorx] reference hr>e

used tor back gouging

arx] welding as a
second operation

Back or BKhifif WMiiif SymM SurfKing WiWm« SymM Micalhif Initio SMffKt

i ^acfc 9ou9«^

f*o\t Total (llaciiv* \t\io»\

no\ to eMC«M Ihiclir>«»

ol mamb»f

Any appticabte sir>g(e

groove weW symbol -
:r\

VNv
V

Size (height of deposit) \

Omtsston indicates no \

specific height desired—

*

V_A^
Orientation, kxation
arx] all dimensions
other than size are

shown on the drawir>g

nMh or UfstI WMIiii SymM Stofiirtd Intermittent Fill«( WekNng SymM Singte-V Groove WoMni SymM InMcatini Root Ponttrallon

No arrow side

or other side

significance

X.
/V" Process reference

/ must be used to

J^TV
irxJcate process
desired

Size (tength of teg)A^V
Pitch (distance between
centers) of increments

\
Ler>gth of increments

Size

Depth of preparation

Effective throat

Root opening

Groove angle

Sfol WeMlni SymM Double- Bevel-Groove WeMing SymM

Process refererKe

must te used to

indicate process
desired

Size (diameter of wekj)

Strength (in lb per weld)
may be used instead

— r Number of mieids

\ Jb /^\ -I

/ Pitch (distance

/between centers) ot

weld

Arrow points toward
member to be prepared

Omission of size dimension
indicates a total depth
of preparation equal to

thickness of members

Root openir>g

Groove ar>gte

Stem WiMinf Symbol Projection Welding SymM
Length of welds or

irKrefT>ents

Omission irxlicates thai

wekJ extends t>etween

abrupt changes m
direction or as dimensioned

Size (width of weW)
Strength (in lb per
linear irx:h) may be
used instead '/"^^-

Pitch (distarx:e between
centers) of irKrements

Process reference

must be used to

indicate process
desired

Size (strength in lb

per weld)

Diameter of weld may
be used instead for

circular projection wekJs -

\
Pro)ection wekJing
refererxre must be used

^ u
— Pitch (distance

between centers)

ofweWs

— Numt)er of wekjs

WehNng Symbob tor Combined WeMs Oouble-Fillel WeMing SymM

^
-^ La

Size (length of leg)

-

Specification, process
or other refererKe -

•>^A/
- Length
Omission irxlicates

that wekJ extends
between abrupt

changes m direction

or as dimensior>ed

Basic Jolnts-Mentmcation of Arrow Side and Other Side of Joint Sizes of Standord W^ld Symbols

Lop Joint

Other side

member of joint

Arrow side

member ot (Oirt

Edge Joint

Arrow side

of )Oint

Arrow of

welding symbol

»/4"±

'y=^^
REPRODUCED FROM AWS AZ.4 -79, SYMBOLS FOR WELDING AND NONDESTRUCTIVE TESTING (INCLUDING BRAZING)
BY PERMISSION OF THE AMERICAN WELDING SOCIETY. FOR A COMPLETE COPY OF A2.4-79 OBTAIN IT FROM THE
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PIPING SYMBOLS (THREADED)
FITTINGS

O BUSHiNG

CAP

CROSS

ELBOW -45— 4.R0

-(H ELBOW - 45^ TURNED DOWN

f
40

ELBOW - 90*

ELBOW - 90** TURNED DOWN

^
ELBOW -90** TURNED UP

ELBOW- BASE

ELBOW- DOUBLE BRANCH

ELBOW- REDUCING

ELBOW- STREET
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PIPING SYMBOLS (threaded)

FITTINGS

r
r

ELBOW -SIDE OUTLET DOWN

ELBOW -SIDE OUTLET UP

EXPANSION JOINT

FLEXIBLE JOINT

K^̂̂ LATERAL

Kl PLUG

C+ REDUCER- CONCENTRIC

^^

A

REDUCER- ECCENTRIC

SLEEVE - THROUGH WALL

TEE- STRAIGHT

TEE - STRAIGHT BASE
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1¥-\-

V^

PIPING SYMBOLS (threaded)

FITTINGS

TEE - SINGLE SWEEP

TEE -DOUBLE SWEEP

¥^ TEE -OUTLET UP

lef

-ikO^
if^

TEE -OUTLET DOWN

TEE- SIDE OUTLET UP

TEE - SIDE OUTLET DOWN

^ H UNION

USE APPROPRIATE SYMBOL FOR DIFFERENT TYPES OF PIPE

EXAMPLE

FLANGED

90** ELBOW ^

BELL &
SPIGOT

r
WELDED

f

SOLDERED

f
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PIPING SYMBOLS
VALVES

AIR VENT VALVE

ANGLE VALVE - CHECK

^ ANGLE VALVE - GATE

G] ANGLE VALVE- GATE (PLAN)

r

h.

ANGLE VALVE -GLOBE

ANGLE VALVE - GLOBE (PLAN)

BACKFLOW PREVENTER (VACUUM BREAKER)

^(^| BALL VALVE

H^l BUTTERFLY VALVE

BY-PASS VALVE - AUTOMATIC

TX^ CHECK VALVE

^Q| COCK VALVE
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PIPING SYMBOLS
VALVES

DIAPHRAGM VALVE

FLOAT VALVE

i^

cJ<h-

iXI GATE VALVE - HAND OPERATED

f

GATE VALVE -CHAIN OPERATED

0^ GLOBE VALVE

HOSE BIB ANGLE VALVE

{x^ HOSE BIB GATE VALVE

-D^O" HOSE BIB GLOBE VALVE

<5<3 LOCK SHIELD VALVE

m
MOTOR OPERATED GATE VALVE

MOTOR OPERATED GLOBE VALVE

Citl PLUG VALVE
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1551

^^^

f

C^

—

^

PIPING SYMBOLS
VALVES

PRESSURE EQUALIZING VALVE

C^ PRESSURE REDUCING OR PRESSURE REGULATING

QUICK OPENING VALVE

RATE OF FLOW VALVE

SAFETY VALVE - ANGLE

{:#a SAFETY VALVE - GATE

SOLENOID VALVE

3-WAY VALVE
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PIPING SYMBOLS
EQUIPMENT

^P CENTRIFUGAL PUMP

\l/ DISCHARGE TO DRAINAGE SYSTEM

-mmms^ flexible pipe

HEAT EXCHANGER

^ HEAT TRANSFER COIL

%

HOSE CONNECTION

JET EDUCTOR

MOISTURE SEPARATOR

H[| ORIFICE

ROTARY PUMP

-ISl SINGLE STRAINER

[gj DUPLEX STRAINER
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4>

-y

^

^

PIPING SYMBOLS
INSTRUMENTS

FLOW DETECTOR, OPEN SIGHT

FLOW FUNNEL

FLOW INDICATOR (VANE OR SPINNER)

FLOW SIGHT

\®\ FLUID METER

GAGE GLASS

INDICATING THERMOMETER

INDUSTRIAL THERMOMETER

PRESSURE GAGE

DUPLEX PRESSURE GAGE

PRESSURE SWITCH
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^

HZI

>?

PIPING SYMBOLS
INSTRUMENTS

RATE OF FLOW INDICATOR

101

—

RATE OF FLOW METER

RECORDING PRESSURE GAGE

RECORDING THERMOMETER

j

i r-,
TEMPERATURE RESPONSIVE BULB

TEMPERATURE SWITCH
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PIPING SYMBOLS
CONVENTIONS SCREWED

QI3Z31P ^^^^ ^'™

^

€

A
nT

OFFSET 45** ELBOWS. ANGLES OTHER

THAN 45° OR 90° TO BE SO MARKED.

^3- ELEVATION

PLAN VIEW

FRONT VIEW

^ BACK VIEW

t M 5- GATE VALVE

k M 5- GLOBE VALVE

€=3^
W

ANGLE VALVE

^ 5- CHECK VALVE
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PIPING SYMBOLS
CONVENTIONS FLANGED

€
mJ
II

3- PLAN VIEW

Ull

f:

cz

OFFSET 45° ELBOWS. ANGLES OTHER

THAN 45° OR 90° TO BE SO MARKED.

3- ELEVATION

PLAN VIEW

FRONT VIEW

BACK VIEW

^

^

€

€

X
^

fei

F

5- GATE VALVE

g- GLOBE VALVE

ANGLE VALVE

5- CHECK VALVE
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AW CONDtTIONING UNE SYMBOLS
BR BRINE RETURN

B BRINE SUPPLY

CCS CIRCULATING CHILLED WATER FLOW

CCR CIRCULATING CHILLED WATER RETURN

CHS CIRCULATING HOT WATER FLOW

CHR CIRCULATING HOT WATER RETURN
C CONDENSER WATER FLOW

CR CONDENSER WATER RETURN

D DRAIN

H HUMIDIFICATION LINE

MAKE-UP LINE

RD REFRIGERANT DISCHARGE LINE

RL REFRIGERANT LIQUID

RS REFRIGERANT SUCTION

HEATING LINE SYMBOLS
AIR-RELIEF LINE

BOILER BLOW OFF

A COMPRESSED AIR

-0 CONDENSATE OR VACUUM PUMP DISCHARGE

•00 00 00— FEEDWATER DISCHARGE LINE

FOF FUEL -OIL FLOW

FOR FUEL-OIL RETURN

FOV FUEL-OIL VENT
--7^ -r^— HIGH- PRESSURE RETURN
-^ i^ H-— HIGH- PRESSURE STEAM

HOT WATER HEATING RETURN

HOT WATER HEATING SUPPLY

LOW-PRESSURE RETURN
LOW-PRESSURE STEAM

MAKE-UP WATER
--^ / MEDIUM PRESSURE RETURN
—/ / f MEDIUM PRESSURE STEAM
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PLUMBING LINE SYMBOLS
ACID

ACID WASTE

COLD WATER
COMPRESSED AIR

DRINKING -WATER FLOW

DRINKING-WATER RETURN

•F F FIRE LINE

•G G GAS LINE

HOT WATER
HOT WATER RETURN
SOIL, WASTE OR LEADER (ABOVE GRADE)

SOIL, WASTE OR LEADER (BELOW GRADE)

-V V VACUUM CLEANING
VENT
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VENTILATION AND AIR CONDITIONING SYMBOLS

DUCT SECTION (SUPPLY)

DUCT SECTION (RETURN)

12" X 20" S
DUCT (1ST FIGURE, SIDE SHOWN
2ND FIGURE, SIDE NOT SHOWN)

i a DIRECTION OF FLOW

t X ACOUSTICAL LINING. DUCT DIMENSIONS

FOR NET FREE AREA.

i
R INCLINED RISE (R). ARROW IN DIRECTION

OF AIR FLOW

i D
INCLINED DROP (D). ARROW IN DIRECTION

OF AIR FLOW.

mtn} TRANSITIONS

/ RECTANGULAR TO ROUND TRANSITION

S«.%R

T̂

STANDARD BRANCH FOR SUPPLY AND RETURN
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VENTILATION AND AIR CONDITIONING SYMBOLS

DUCT BEND (R BASED ON ^^f^ RATIO)

DUCT BEND (MITER TYPE). TO BE USED ONLY
WHEN ANGLE IS 30° OR LESS.

%:i^
-/-

TURNING VANES

FLEXIBLE DUCT

/ 1 FLEXIBLE CONNECTION

OR

^;^

ACCESS DOOR (AD)

ACCESS PANEL (AP)

DEFLECTING DAMPER, SPLITTER DAMPER

r^ /̂ DOOR LOUVER
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VENTILATION AND AIR CONDITIONING SYMBOLS

TtT It

^ iJ!Q^'tp
Jr VOLUME DAMPER, MANUAL OPERATION

I ^
MULTIPLE LOUVER DAMPER, MANUAL OPERATION

Z
^

MULTIPLE LOUVER DAMPER. AUTOMATIC OR

MOTOR OPERATED.

/ UK FIRE DAMPER AND SLEEVE

/ Z BACKDRAFT DAMPER

© THERMOSTAT

H HUM IDI STAT

WT AQUASTAT

AT AIRSTAT

® PRESSURE SWITCH

STATIC PRESSURE REGULAR

Release No. 2 March 1986



DRAFTING
NPS-10
Standard Symbols
Mechanical

Guideline
Chapter 4
Page 40
Exhibit 4-D
(17 of 19)

VENTILATION AND AIR CONDITIONING SYMBOLS

1
GRILL -SIDE VIEW

GRILL OR REGISTER -FRONT VIEW

REGISTER -SIDE VIEW

l2"x20"SG

700 CFM
SUPPLY GRILL (SG)

I2"x20"rG

700 CFM
RETURN GRILL (RG)

I2"x20"EG

700 CFM
EXHAUST GRILL (EG)
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FIRE SPRINKLER SYSTEMS

O SPRINKLER, GENERAL

O UPRIGHT SPRINKLER

G PENDANT SPRINKLER

UPRIGHT SPRINKLER. NIPPLED UP

® PENDANT SPRINKLER. ON DROP NIPPLE

SPRINKLER WITH GUARD

V SIDEWALL SPRINKLER

C7 OUTSIDE SPRINKLER

SPECIAL SPRAY NOZZLE

SPRINKLER PIPING AND BRANCH LINE

® SPRINKLER RISER
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FIRE SPRINKLER SYSTEMS

M VALVE. GENERAL

iXl CHECK VALVE » GENERAL

ALARM CHECK VALVE

DRY- PIPE VALVE

^
o

DRY-PIPE VALVE WITH QUICK OPENING DEVICE

ACCELERATOR OR EXHAUSTER

DELUGE VALVE
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TYPICAL PANELBQARI

PANELBOARD SCHEDULE

VOLTS W A. BUS A. MAIN C.B. MOUNT
SYM. A.I.R. (MAIN C.B.

BRANCH C.B.'

, BRANCH CB. ). NEUTRAL BUS. PROVIDE GROUND BUS

NEMA ENCLOSURE MANUFACTURER AND CAT NO.

BUS LOAD (VATLOAD
VA DESCRIPTION DESCRIPTION LOAD

VA LI L2 L3

J.

J_

•_i

di

ill

ll5

>I7

^-^41

10/-

2^^

IV

16'

18'

20^-^

22'

2V-^

26^-^

28^-^

30^-^

32^^

34^^

36^^

38^^

40'-^

42'

* GFI TYPE BREAKER BUS LOAD TOTALS (KVA)

TOTAL LOAD (KVA)

ESTIMATED MAXIMUM DEMAND (KVA)
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BASIC CONTACT ASSEMBLIES

- NORMALLY OPEN (N.O.) CONTACT, r-i INDICATES RELAY
R-l

-M^ NORMALLY CLOSED (N.C.) CONTACT

<^o SINGLE -THROW SWITCH (OPEN)

i
^ o NORMALLY OPEN, MOMENTARY CLOSED CONTACT

PUSHBUTTON SWITCH

-Q_1_Q NORMALLY CLOSED. MOMENTARY OPEN CONTACT

PUSHBUTTON SWITCH

<y^o GENERAL SELECTOR OR MULTIPOSITION SWITCH. ANY
NUMBER OF TRANSMISSION PATHS MAY BE SHOWNo

Q I O HQ_LeH SELECTOR SWITCH. MULTIPOSITION ROTARY
H HAND

OFF
^^ ^A A AUTOMATIC

o oo

-o. o LIMIT SWITCH (NORMALLY OPEN) DIRECTLY ACTUATED AND^ SPRING RETURNED

<x3t5 LIMIT SWITCH (NORMALLY CLOSED) DIRECTLY ACTUATED AND
SPRING RETURNED

> TIME -DELAY CONTACT (NORMALLY OPEN) TIME- DELAY

CLOSING ON ACTIVATION

o-T-o TIME-DELAY CONTACT (NORMALLY CLOSED) TIME- DELAY
A nDCMiKir: hm Arnv/ATinMOPENING ON ACTIVATION
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BASIC CONTACT ASSEMBLIES

"V'

V

>"

^
Y
^
>"

-o—rT5-

^

TIME-DELAY CONTACT (NORMALLY OPEN) TIME-DELAY
4r OPENING ON DEACTIVATION (TIME -DELAY OFF)

-o-r« TIME -DELAY CONTACT (NORMALLY CLOSED) TIME -DELAY
^ CLOSING ON DEACTIVATION (TIME-DELAY OFF)

FLOW - ACTUATED SWITCH, CLOSES ON INCREASE IN FLOW

-o-^o FLOW - ACTUATED SWITCH. OPENS ON INCREASE IN FLOW

LIQUID^LEVEL- ACTUATED SWITCH. CLOSES ON
RISING LEVEL

LIQUID -LEVEL- ACTUATED SWITCH, OPENS ON
RISING LEVEL

PRESSURE- OR VACUUM- ACTUATED SWITCH, CLOSES ON
RISING PRESSURE

PRESSURE- OR VACUUM - ACTUATED SWITCH, OPENS ON
RISING PRESSURE

TEMPERATURE -ACTUATED SWITCH. CLOSES ON
RISING TEMPERATURE

TEMPERATURE- ACTUATED SWITCH, OPENS ON
RISING TEMPERATURE

TRANSFER SWITCH

?Fs~ ATS AUTOMATIC TRANSFER SWITCH
MTS MANUAL TRANSFER SWITCH
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CIRCUIT PROTECTORS

-rm FUSE (GENERAL)

FUSED SWITCH (OPEN)

^ • LIGHTNING ARRESTER (GENERAL)

ST
CIRCUIT BREAKER (GENERAL). ST INDICATES SHUNT TRIP

OO THERMAL ELEMENT. MOTOR OVERLOAD

^|| GROUND
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LAMPS AND VISUAL SIGNALING DEVICES

/^^\
(A) PILOT, SIGNALING, INDICATING OR SWITCHBOARD LIGHT

LETTER INDICATES LENS COLOR;
A AMBER
B BLUE
C CLEAR
G GREEN
OP OPALESCENT
P PURPLE
R RED
W WHITE
Y YELLOW

(A) METER INSTRUMENT
LETTER INDICATES METER TYPE;
A AMPERES
D DEMAND
ET ELAPSED TIME
RT RUN TIME
F FREQUENCY
KWH KILOWATT HOUR
PF POWER FACTOR
T° TEMPERATURE
V VOLT
VA VOLT-AMPERES
VAR VOLT AMPERES REACTIVE
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TERMINALS AND CONNECTORS

+
CONDUCTORS. CROSSING AND ELECTRICALLY CONNECTED

CONDUCTORS, CROSSING BUT NOT CONNECTED

-» SEPARABLE CONNECTOR (ENGAGED)

Q TERMINAL

TRANSFORMERS, INDUCTORS AND WINDINGS

TRANSFORMER (GENERAL)

-PR CURRENT TRANSFORMER

"3 i POTENTIAL TRANSFORMER (METERING)
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RELAYS

© RELAY COIL

LR LATCHING RELAY

(D LATCH

® UNLATCH

IR-I INDUCTION RELAY (TYPICAL)

(?^ PRIMARY

(T) SECONDARY

^ ADJUSTABLE TIME DELAY RELAY

©UNDERV0LTA6E RELAY, lop INDICATES LOSS OF PHASE
_0P

MISCELLANEOUS

^ PROBE

-|l|h BATTERY

(?̂p
CONDUIT SEAL, ep INDICATES EXPLOSION PROOF

HEATER
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ARCHITECTURAL CIRCUITING

WIRING CONCEALED IN CEILING OR WALL

WIRING CONCEALED IN FLOOR.

WIRING (EXPOSED).

^-^ BRANCH CIRCUIT HOME RUN TO PANELBOARD. ARROWS
^

' INDICATE NUMBER OF 'CIRCUITS. NUMERAL AT EACH

ARROW IDENTIFIES CIRCUIT NUMBER.

-/^ f" CONDUIT CONCEALED IN CEILING OR WALL

CONTAINING 3 WIRES.

O WIRING TURNED UP.

• WIRING TURNED DOWN.
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ELECTRICAL EQUIPMENT

TIME SWITCH

© FAN

® MOTOR

© GENERATOR

PHOTO CELL RELAY

(T) THERMOSTAT

@ HUMIDISTAT

HD HAND DRYER

[eh] ELECTRIC HEATER
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ELECTRICAL OUTLETS

-0 SINGLE RECEPTACLE

=Q DUPLEX RECEPTACLE

^ TRIPLEX RECEPTACLE

-@ SINGLE SPECIAL- PURPOSE RECEPTACLE

-® SINGLE SPECIAL- PURPOSE CONNECTION

MULTIOUTLET ASSEMBLY. ARROWS INDICATE LIMIT OF

X"^ INSTALLATION, =^ INDICATES DUPLEX RECEPTACLES AND

X" INDICATES SPACING OF OUTLETS IN INCHES.

(j) JUNCTION BOX

\4 TELEPHONE OUTLET

[^ SQUARE AROUND ANY SYMBOL INDICATES FLOOR MOUNTED.
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LIGHTING FIXTURES

\^/
(A) CEILING OR PENDANT MOUNTED INCANDESCENT. MERCURY-VAPOR OR
/^^\a

SIMILAR LIGHT FIXTURE. A INDICATES FIXTURE TYPE AND a INDICATES

SWITCHING CIRCUIT.

(A)
I

CEILING OR PENDANT MOUNTED FLUORESCENT LIGHT FIXTURE,

® CEILING OR PENDANT MOUNTED EXIT LIGHT ARROW INDICATES
^-^^ DIRECTION TO EXIT.

I—(A) WALL MOUNTED LIGHT FIXTURE.

FLUORESCENT STRIP LIGHT,
a
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PANELBOARDS, SWITCHBOARDS
AND RELATED EQUIPMENT

SURFACE MOUNTED PANELBOARD

FLUSH MOUNTED PANELBOARD

n DISCONNECT SWITCH

MOTOR STARTER

COMBINATION STARTER AND DISCONNECTING MEANS

SWITCHES

S SINGLE-POLE SWITCH

$3 THREE-WAY SWITCH

S4 FOUR-WAY SWITCH

Sk key OPERATED
MS MANUAL MOTOR STARTER
P PILOT LIGHT
D DIMMER
CL CLOCK
a SWITCHING
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SITE (ELECTRICAL)

U3<t>S'

U UNDERGROUND

A AERIAL

P PRIMARY

S SECONDARY

ELECTRICAL LINE

\<t> SINGLE PHASE

30 THREE PHASE

T TELEPHONE

A POLE MOUNTED TRANSFORMER

|T| PAD MOUNTED TRANSFORMER

[PB| PULLBOX, I INDICATES PULLBOX NUMBER

|mh| manhole

^ ground rod
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FIRE AND INTRUSION FIXTURES

lA INTRUSION ALARM CONTROL PANEL

Ta"! FIRE ALARM CONTOL PANEL

|T| INTRUSION DETECTOR

u ULTRASONIC
irp infrared passive

irat infrared active transmitter
irar infrared active receiver

i magnetic switch

[d] door holder, magnetic

[f] fire detector

ft fixed temperature
ra rate anticipation
rr rate of rise

i ionization

pe photoelectric

[f]<I horn. F INDICATES FIRE AND I INDICATES INTRUSION

[l]0 BELL

MANUAL STATION

NOTE
SUBSCRIPT NUMBERS OR LETTERS ARE USED TO FURTHER DEFINE

SYMBOLS.
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ABBREVIATIONS (ELECTRICAL)

AFF ABOVE FINISHED FLOOR

AGL ABOVE GRADE LEVEL

C CONDUIT

EF EXHAUST FAN

EMT ELECTRICAL METALLIC TUBING

EP EXPLOSION PROOF

GFI GROUND FAULT INTERRUPTER
KV KILOVOLTS

KVA KILOVOLT AMPERES
KW KILOWATTS

NIC NOT IN CONTRACT
PC PULL CHAIN

PVC POLYVINYL CHLORIDE

RGS RIGID GALVANIZED STEEL

SF SUPPLY FAN

ST SHUNT TRIP

UNG UNGROUNDED
WP WEATHERPROOF
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LEGEND FOR RADIO SYSTEMS

© = RECEIVER, FREQUENCY I

[U = TRANSMITTER, FREQUENCY 2

<^ = TONE CONTROL - ENCODER OR DECODER, TONE A

-x-^ = CONTROL, TURN ON

= CONTROL, TURN OFF

RCJ = REMOTE CONTROL CONSOLE (2 OR 4 WIRE)

C=n = CAVITY-3, INDICATES A 3 SECTION CAVITY

"VS~I = VOTING SELECTOR (COMPARATOR)

= DUPLEXER

.1

,00' = OMNIDIRECTIONAL ANTENNA, 100 INDICATES ANTENNA
~6"* ELEVATION ABOVE GROUND, 6 INDICATES ANTENNA GAIN IN dB.

35" DIRECTIONAL ANTENNA, 35 INDICATES ANTENNA ELEVATION

r^ ABOVE GROUND, 8 INDICATES ANTENNA GAIN IN dB.

4H
-X-»-

TONE DECODER WITH NORMALLY CLOSED AND NORMALLY
OPEN CONTACTS. SHOWN IN OPERATED POSITION.

DS = DESK SET REMOTE

= REMOTE WITH SCRAMBLER.
RC
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ANP PORTABLES

MOBILES &
PORTABLES
ML

1

dr|̂2

MOBILES &
PORTABLES
FB/FX K0J758

HEADQUARTERS
FBR KOJ

dK 2

^'•^>

RANGER STA.
FBR KOJ

VARIOUS FORM
INSCRIPTION ROCK

REPEATER
FBR KOJ

Co\
1

50'•

\

D

REPEATER
FBR KOJ

D1
60U

J •
/o\ « ^

1

T
1 A ^

1

T
"it ci '^

'

'

5

REPEATER
FBR KOJ

(Dh:1 Hc-31

75', p• ——' •

REPEATER
FBR KOJ

r\\- 6 5 a 6
vL/ A ^

30'^
8
^

1

1 a2
(5)-^ 1

2
100'^

6
•
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SAMPLE SET OF CONSTRUCTION DRAWINGS, REVISED COVER
SHEET FOR AMENDED OR MODIFIED DRAWINGS, AND

REVISED COVER SHEET FOR AS-CONSTRUCTED DRAWINGS

Exhibit 5-A contains a complete sample set of construction drawings
including cover sheet, architectural elevations and details, road
plan, plan and profile, sewage system plan and details, bridge
elevations and details, piping plan and details, heating plan,
electrical plan and schematic, and landscaping details.

Exhibit 5-B is a sample of an original construction cover sheet showing
information needed to reflect an amendment or a modification.

Exhibit 5-C is a sample of an original construction cover sheet showing
information needed to reflect a set of as-constructed drawings.
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NEVADA/ARIZONA SCALE OF MILES
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COVER SHEET
ARCHITECTURAL ELEVATIONS
ARCHITECTURAL STAIR DETAILS

ARCHITECTURAL DETAILS

ROAD PLAN
PLAN AND PROFILE
SEWAGE COLLECTION/ DISPOSAL SYSTEM
STANDARD DETAIL SHEET
BRIDGE ELEVATIONS AND DETAILS

BRIDGE DETAILS
PIPING PLAN
PIPING AND UTILITY SUPPORT DETAILS

PIPING PLAN, SECTION AND PHOTOS
DUCTING AND EQUIPMENT ISOMETRICS

POWER, LIGHTING PLANS AND PANELBOARD SCHEDULE

SCHEMATIC DIAGRAM
STANDARD SHRUB AND TREE PLANTING DETAIL

EXHIBIT 5-A

SCALE OF MILES
6 12

H ^ H
9 18

SCALE OF KILOMETERS
&

TITLE OF DRAWING

STANDARD DRAWING FORMAT
LOCATION WITHIN PARK

WILLOW BEACH
NAME OF PARK

LAKE MEAD NATIONAL RECREATION AREA

REGION

WESTERN
COUNTY
CLARK

STATE

AWZ/NEV

DRAWING NO

999
41,00!

PKG
NO
108

SHEET

OF 17



LEGEND
NATIONAL BECREATION AREA BOUNDARY

STATE LINE

PAVED ROAD

UNRAVED ROAD

RIVER

HO NATIONAL PARK SERVICE HEADQUARTERS

flj RANGER STATION

INDEX

SHEET

6
7
e
9
10

II

12

13

NEVADAMR I ZONA

SUB
SHEET TITLE OF SHEET

COVER SHEET
ARCHITECTURAL ELEVATIONS
ARCHITECTURAL STAIR DETAILS
ARCHITECTURAL DETAILS
ROAD PLAN
PLAN AND PROFILE
SEWAGE COLLECTION/ DISPOSAL SYSTEM
STANDARD DETAIL SHEET
BRIDGE ELEVATIONS AND DETAILS
BRIDGE DETAILS
PIPING PLAN
PIPING AND UTILITY SUPPORT DETAILS
PIPING PLAN, SECTION AND PHOTOS
DUCTING AND EQUIPMENT ISOMETRICS
POWER. LIGHTING PLANS AND PANELBOARD SCHEDULE
SCHEMATIC DIAGRAM
STANDARD SHRUB AND TREE PLANTING DETAIL

C2
C3
C4
SI

S2
Ml

M2
M3
M4
E I

E2
LAI

EXHIBIT 5-A

SCALE OF MILES
6

SCALE Of KILOMETFRS d
A\K£ MEAD NATJONAL FiECFiEAJlOH AFiEA IFB NO. LAME 108

AaE FIRM

NAME
AND/OR
SEAL

BftSIC DAT* NRfl-LM 2I0I-0.2II3-C. BUR OF HEC DWG X-300-IOt TO IIP 8 329. REVISED *W REPWAWN 2/64

Compr«ft«n»li« Dtiign DnMlng

AtUilani Manag«r Dirtctof - Rtgloti

C0t4STRUCTI0N DRAWINGS

UNITED STATES
DEPARTMENT OF THE INTERIOR

NATIONAL PA«K SERVICE
DENVER SERVICE CENTER

OCSIGNED

DSC
DRAWN (^
DRAFTING BR

TECH REVIEW

NIELSEN

10/85

TITLE OF DRAWING

STANDARD DRAWING FORMAT
LOCATION WITHIN PARK

WILLOW BEACH
NAME OF PARK

LAKE MEAD NATIONAL RECREATION AREA

999
41,001

RFGi"R

WESTERN
COUNTY
CLARK

ATE

ARIZ/NEV

(USE REVISION STANPAT 3 AS REQUIRED)^ -(USE STANPAT I flg. 2 AS REQUIREDIZ7-



NEVADA /ARIZONA

INDEX

SHEET
Via

2

3

V4A
5
6

V7A
8
9
10

II

12

13

14

IS

16

17

SUB
SHEET

A!

A2
A3
CI

C2
C3
C4
SI

S2
Ml

M2
M3
M4
El

E2
LAI

TITLE OF SHEET

ELEVATIONS
STAIR DETAILS
DETAILS

COVER SHEET
ARCHITECTURAL
ARCHITECTURAL
ARCHITECTURAL
ROAD PLAN
PLAN AND PROFILE
SEWAGE COLLECTION/ DISPOSAL SYSTEM
STANDARD DETAIL SHEET

BRIDGE ELEVATIONS AND DETAILS

BRIDGE DETAILS

PIPING PLAN
PIPING AND UTILITY SUPPORT DETAILS

PIPING PLAN, SECTION AND PHOTOS

DUCTING AND EQUIPMENT ISOMETRICS

POWER. LIGHTING PLANS AND PANELBOARD SCHEDULE

SCHEMATIC DIAGRAM
STANDARD SHRUB AND TREE PLANTING DETAIL

EXHIBIT 5-B
SAMPLE COVER

FOR
AMENDMENT OR

MODIFICATION

SCALE OF MILES
6
J

12

LA'AfL!21

-r-^-i r
9 IS

SCALE OF KILO»«ETEWS
Q>

RAWINGS

^TERIOR

NTER

BA«C OAT* NWA-LM2I0I-0.2II3-C, BUR Of HEC DWG X-300-101 TO IIP » 3232a.

OCSICNEO

DSC
OMAwm: ^
DRAFTING BR

TCO l»CWl€»f

NIELSEH
OAT ^ 10/85

TITLE OF DRAWING

STANDARD DRAWING FORMAT
LOCATION WITHIN PARK

WILLOW BEACH
NAMC OF PARK

LAKE MEAD MATIOHAL RECREATION AREA

W66IQW
WESTERN

COUNTY
aARK

STATE
AMZyNEV

DRAWING NO

999
41.001

PKG
NO
108

SM€ET

lA

17



^LAS VE6AS waStt-.

(. t*.
f>^ BONELLI

^ / LANDING'

1 \^ <^^: : LAKE VIEW POINT /

BEAClTiigGywiOVER j—-j \

RED MTN. BOULDER CITYyc; " 1 | \ I i

t h
I

I

HENDERSON

LEGEND
NATIONAL RECREATION AREA BCUNOARY

STATE LINE

PAVED ROAD

UN(«VED ROAD

RIVER

HO NATIONAL PARK SERVICE HEADQUARTERS

f3 RANGER STATION

INDEX
SUB

SHEET SHEET
Via

2 Al

3 A2
WiA A3

5 CI

6 02

v™ C3
e C4
9 SI

10 S2
II Ml

a M2
13 M3
14 M4
15 El

16 E2
17 LAI

NEVADA/ARIZONA

TITLE OF SHEET
COVER SHEET
ARCHITECTURAL ELEVATIONS
ARCHITECTURAL STAIR DETAILS
ARCHITECTURAL DETAILS
ROAD PLAN
PLAN AND PROFILE
SEWAGE COLLECTION/DISPOSAL SYSTEM
STANDARD DETAIL SHEET
BRIDGE ELEVATIONS AND DETAILS
BRIDGE DETAILS
PIPING PLAN
PIPING AND UTILITY SUPPORT DETAILS
PIPING PLAN. SECTION AND PHOTOS
DUCTING AND EQUIPMENT ISOMETRICS
POWER. LIGHTING PLANS AND PANELBOARD SCHEDULE
SCHEMATIC DIAGRAM
STANDARD SHRUB AND TREE PLANTING DETAIL

EXHIBIT 5-B
SAMPLE COVER

FOR
AMENDMENT OR
MODIFICATION

SCALE OF MILES
6

(B
LAKE MEAD NAT J ONAL Rf:cR£ATJON AREA IFB NO. LAME 108

BA«IC DATA MRA-LH 2Kll-0,2ri3-C, BUR OF REC OWQ X-900-IO< TD HOB 929, KVISCO AW ItCDMAWN 2/M

V IA.4A

7A

AMENOIiCNT OR MOOFICATO

NO I. REVISED SHT 4.7

CONSTRUCTION DRAWINGS

UNITIO STATES
DEPARTMENT OF THE INTERIOR

NATIONAL PARK SERVICE
OCNVER SERVICE CENTER

DCSiONEO

DSC

OKAmwGBB
TtOi l»CVICW

NIELSEN

10/85

TITLE OF DRAWING

STANDARD DRAWING FORMAT
LOCATKW WITHIN PARK

WILLOW BEACH
NAME OF PARK

LAKE MEAD NATIONAL RECREATIOM AREA

KSTERN
CQUHTY jTATt

AliyNEV

ORftWlNG N(

999
41.001

PKG
NO
103 _LAJ

fI7



NEVADA/ARIZONA

TITLE OF SHEET
COVER SHEET
ARCHITECTURAL ELEVATIONS
ARCHITECTURAL STAIR DETAILS
ARCHITECTURAL DETAILS

ROAD PLAN
PLAN AND PROFILE
SEWAGE COLLECTION/ DISPOSAL SYSTEM
STANDARD DETAIL SHEET
BRIDGE ELEVATIONS AND DETAILS

BRIDGE DETAILS
PIPING PLAN
PIPING AND UTILITY SUPPORT DETAILS

PIPING PLAN, SECTION AND PHOTOS
DUCTING AND EQUIPMENT ISOMETRICS

POWER. LIGHTING PLANS AND PANELBOARD SCHEDULE

SCHEMATIC DIAGRAM
STANDARD SHRUB AND TREE PLANTING DETAIL

EXHIBIT 5-C
SAMPLE COVER FOR
AS-CONSTRUCTED

SCALE OF MILES
6 12

-V-i-V J_
1 r

9
SCALE Of KILOMETEMS (J

TITLE OF DRAWING

STANDARD DRAWING FORMAT
LOCATION WITHIN «W«
WILLOW BEACH

NAME OF PARK

LAKE MEAO NATIONAL RECREATION AREA

WESTERN
CQUNTt
aARK

STATE

AWZTNEV

DRAWING NO.

999
41,001 A
PKG.
NO
108

SHEET

d
OF 17



I

NEVADA /ARIZONA SCALE OF MILES

INDEX
SUB

SHEET SHEET

2 Al

3 A2
4 A3
9 CI

6 C2
T C3
8 C4
9 SI

10 S2
II Ml
12 M2
13 M3
14 M4
19 El
16 E2
17 LAI

TITLE OF SHEET
COVER SHEET
ARCHITECTURAL ELEVATIONS
ARCHITECTURAL STAIR DETAILS
ARCHITECTURAL DETAILS
ROAD PLAN
PLAN AND PHOFILE
SEWAGE COLLECTION/ DISPOSAL SYSTEM
STANDARD DETAIL SHEET
BRIDGE ELEVATIONS AND DETAILS
BRIDGE DETAILS
PIPING PLAN
PIPING AND UTILITY SUPPORT DETAILS
PIPING PLAN, SECTION AND PHOTOS
DUCTING AND EQUIPMENT ISOMETRICS
POWER. LIGHTING PLANS AND PANELBOARD SCHEDULE
SCHEMATIC DIAGRAM
STANDARD SHRUB AND TREE PLANTING DETAIL

AS CONSTRUCTED DRAWING

PROJECT NO. LAME 108

CONTRACT NO. CX-70OO-8-9056
PROJECT SUPERVISOR M.J. SMITH
CONTRACTOR : JONES CONSTRUCTION

nil W. HAWAII

SEATTLE, WASHINGTON

EXHIBIT 5-C
SAMPLE COVER FOR
AS-CONSTRUCTED

SCALE OF MILES
6 6 12

'l I f r'
9 O 9 n

SCALE OF XILDHETTKS (^
LAKE jVJEAD NATJONAL

AS-CONSTRUCTED DRAWINGS

UNITED STATES
DEPARTMENT OF TME INTERIOR

NATIONAL PARK SERVICE
0€HVER SERVICE CENTER

>AXC OATA t»k-i.tk2KA-0,Z\\i~C.eUR OF HEC DWG X- 300- KM TO 110 > 329, REVISCO AH) HEDWAWW Z/»A

OCSlGNEO

DSC

ERAmNS BR
TtO« KOnCW

NIELSEN

10/85

TITLE OF DRAWING

STANDARD DRAWING FORMAT
LOCATKM WITHIN PMIK

WILLOW BEACH
NAME OF PARK

LAKE MEAO NATIONAL RECKEATIOM AMEA

ItSTERN gABK Awzyigv

DRAWINC NO

999
41,001 A
PKG
NO
108



I'Z -<C7

JftL-

ul&eq- ErL&VATi^iJ

<? 4-

^'C^iJ^Of pfceT

DESIGNED:

IMAWN:

entdg-!

TECH. REVIEW;

kllEL^&lJ
DATE :

\0A^

SUB SHEET NO.

Al

TITLE OF SHEET

a^^ijEtCTU&aL feL£\^Ti^^

DRAWING NO

999
KWO\

PKG.
NO.

108

SHEET

OF.



-Z^'-6?"

kiiT^i^&Kj AKlrJ^r/ fL^;j::?g. pLv\U

i:LiT^U£sJ akIkIe/ EL&\^q"igytJ^*

^i<i^Lt<5'F p&ET
DCSIQNEO

DMWN:

R J. •eH^E-6
TECM REVIEW:

10 /e?

SUB SHEET NO.

Al

TITLE OF SHEET

AElC^IJtt^TU^AL fclE'^Tlc^^J^

DRAWING NO

999

P"*** SHEET
Na

I



P''='^T U/fP-iH
H^c.\A ErXlfcTl^

iLlhl^i, i B&&6,
jaLL "sJ-JaLL

rr- ^Ei-E

ETAiL 4-

Ut&T A ''I

-U &y|-s.TiH<s, TYP

U 4-" e=!AS.fc

Ha.t<:i.i-I

feicSiH TTT'-

N^lzfM E:L&v^7i^kJ
vAI

& l&E.AtP'iS' e I^V = i'-iV

h4tuJ KAiL ^ &ALUsiT&-ee'

L^r4tPiH<s, 4-'-<='"

2-5fe" LAYtes
^YP &<7AJEP

'// i¥,?4" p^UtM &L&\/aTi

Nfcuj KAiLit-lii, baLU<s.te=e

'?^' ^UAtiTE=& iz.s'LJi-lt:? TYP-

'^'^T ^" .^11/^" uJ<5'<9i? TE-iH

^r~JY ^" x3>i^" UJ<?^C Y<2lM L.(:aiATE=C7 J<P

•i^Hj. ^fc' (ffUAe-TfeE- ^c?\AAz? TYP-

2 - L-^Yfefc-S' '2'P ^" 6,YP E.^AE-t7

Hay^i-I ^UEVErP uJaLL.

LaU^ikI^ ^eiK.

eSIGNEO:

P.J. S.lkii'S'

ECM. review:

Mi£-Le-E:)vJ

)*TE
)o/6e>

SUB SHEET NO

A7

TITLE OF SHEET

A|Z^Uite=^TU|zaL
^TAI|2 t7ErTAlLe'

DRAWING NO.

PKG.
NO.

108

SHEET

OF 17





EIISTIN6 2X6
SUPPOSTEkS

EXISTime 2 t 6 SUPPOHTEg

IS NOTCHED (SBLOCHm-

'/4 "0 X 2" BOL T-

2X12 JOIST

(EXISTIN6}-

2X 12 TglM-

EXISTIN6 SUPPORTER-

EX ISTme SHIM SPACE

-EXISTING

2 X 12 JOIST

NOTES

I WHERE POSSIBLE KEY NEW
PLASTER INTO ADOBE.

2. USE EXISTING FINISH

^ PLASTER TO ESTABLISH

FINISH PROFILE

3 SAVE ALL EXISTING PLASTER

AND EXISTING FINISH

PLASTER WHERE POSSIBLE

FINAL SURFACE MAY BE

SPOTTY ALTHOUGH NEW
FINISH SHOULD -AS CLOSELY

AS POSSIBLE-DUPLICATE

APPEARANCE OF ORIGINAL

FINISH SURFACE

^ MATERIALS

PLASTER:

3 PART SAND

I PART GYPSUM (GYPSOLITE

OR FIBERED GYPSUM

ASTM C-2S)

±11 GALLONS WATER

(OR ADOBE MUD)

FINISH PLASTER:

I PART GAUGING

6 LIME PUTTY *
1</2 GALLONS WATER

* FINISHING HYDRATED

LIME TYPE N(ASTM C-6)

+7 GALLONS WATER PER

SACK SLAKE 24 HOURS

LATH:

^/I6 X ^/l6 DIAMOND MESH
16" WIDE. I" END AND
'/2" SIDE OVERLAP.

ADOBE BRICK:

AS MANUFACTURED USING

LOCAL MATERIALS

MORTAR:

USE ADOBE MUD OR

SPECIFIED PLASTER

EXPERIMENT TO OBTAIN

BEST RESULTS

FOR LOCATION OF RECOMMENDED TECHNIOUES.

SEE SHEET A4.

END VENTILATOR BAY

DRAWN :

DEL IN

TECH. REVIEW:

'; NIELSEN
lOATE:

10 /gS

SUB SHEET NO TITLE OF SHEET

AUCHITECTUkAL VETAILS

DRAWING NO.

999

41.001
PKG.
NO.

108

SHEET

OF 17



lllSmC 216
SI/PPOSTIK

*l -?'0.C:

21 f l/ITlSMeDIATl JOISTS

HIST AT VlHTIUTOTl SHAFT

HISTIHC 2112
UXKim

rt ! STtAP

HIHSl . TVP

^^IISTIKS
4 t 12 JOIST

HOTS

VEUT VOOH. CAHVAS CIS

Am muiATion oitiniD

fl0¥ ISOMCTIIC fOK ClAltlTI.

3d Biuio ammn
UAH ei lACH JOIST

6-O.C.

'/if I '/}• COKTimOUS

UPHOlSTHf CAPDSOAPV
SJTtIP

iiiSTiHe 2 1 6 sappopTie

IS HOTmio (SI siocume

<Mfir

ISOMCTflC

-2-ivsTtAP mne£ son

i

216 SUPPOPTll AHD

VlHTIlAIOe DOOt

.'/< S£-*P nvwooD

MIL
CAKVAS HOT SHOWH
IK PIAH

PLAN

usi '/fit 4-cAPtiAet sons
TO ASSEMSLC DOOfSANT)*ICH\

'/4' AB-WP PLVWOOD

-- smmip 01 Sim cut coot

EWES FOP sme seal

~~r STYTlOrOAM

-I I 17 TtlH

-2 > 12 SPACES

-ExisTim 2112 SLocmm
'^

'/i's.c.ii/p ptrmoD
nOTES

1 WPAP CAHVAS OVEP PtVWOOD AND OVEP FACE AHD
TOP OF II 12 Tsm nei) «• msmATm up to suppopteps

2 EltTIPElY WPAP DOOPS WITH CAHVAS

'/} sc-wp Pirwoon

SEYOHD

SCCTION

StCTION

VENTILATOR POOH AND CEILING DETAILS
HOTES

I IHSTAU AU COHSTSUCTIOH UATEPIALS

UHLESS IHOiCATED AS EIISTIHS

-CONCICTE SOHC SCAM

'/»• FIHISH PLASTlt COAT

CAHVAS CCILIMe IPSE TKIM r3
2 FOP CHO VEHTIIATOP SAY COHOITIOH. SEE OETAIl 5 THIS SHT

3 FOP ALTEPHATE CEIUHS APPPOACH SEE DETAIL 4 THIS SHT

VEHTILATOt DOOt

'TTrrTrrTfff

INSTALL 6"

IHSULATIOH UP

TO SUPPOKTEtS
EtISTINS

PAFTEP

EIISTIHS

2 I 12

SLOatlNS

BEYOND

2 I 12 TflM

eiisTiNe suppopTct

EIISTINS SHIM SPACE

2 I 12 JOIST

(lEHIND INSUL)

INSTALL 6- FIBEttLASS WITH SACKINS

FACIHS DOWN TOmtDS FIOOP.

INSTALL WOODEH LATH

(S) 6- OC USE SALV
HAIL S> EACH PAFTEP

INSTALL CANVAS SEAM
SAME AS DETAIL 2 THIS SHT

INSTALL CANVAS SAME AS

OTHCt DCTAILS NAIL 9 LATH

ALTitKATi cm me appkoach

IH ALTEPNATE APftOACH ALL DETAILS APE SAME

BUPT suisrirvTE lath stpips fop '/f plywood

SAVE EIISTIHS PLASTEP-

HEY IHTO WALL FOP

NEW PLASTEP

FILL DEEP VOIDS WITH
ADOBE SPICK LEVEL BED

AND LAY OP SPICK IH

COUPSES MATCH HISTOPIC

ADOBE SUPFACE

PACK VOID

WITH PLASTEP—
APPLY PLASTEP

IN COATS

APPLY FINISH PLASTEP

ro MATCH HISTOPIC

SUPFACE

SAVE EIISTINS PIASTEP-

USE I6lt SALV HAILS TO

HOLD HEW PIASTEP-

FILL SHALLOW VOIDS IH

ADOBE WITH PLASTEP-

SAVE EtISTINS PIASTEP-

SAVE EIISTIHS FIHISH

SUPFACE

KEY IHTO WAIL-

FILL SMAU VOIDS IN

ADOBE WITH PLASTEP r

laSTALL LATH WITH

SALV NAILS

APPLY PLASTEP

IN lAYEPS-

APPLY FIHISH PLASTEP

TO MATCH HISTOPIC

SUPFACE

KEY INTO WALL APOUHD

EIISTIHS PLASTEP

-

[tIST FIHISH PL-

APPLY FIHISH PLASTEP

BUTTIHS UP TO

EIISTIHS FIHISH SUPFACE^

ON LAPSELY PIASTCPED

APEAS. FILL VOIDS AHD
SMOOTH SUPFACE

WITH PLASTEP

-

USE HAILS TO SECUPE

EIISTIHS WOPK WHEPe
POSSIBLE

HOTES

I WHEPE POSSIBLE KEY HEW
PLASTEP IHTO ADOBE

2. use EIISTINS FINISH

PLASTEP TO ESTABLISH

FINISH PPOFILE

SAVE ALL EIISTINS PLASTEP

AHD EIISTIHS FIHISH

PLASTEP WHEPE POSSIBLE

FIHAL SUPFACE MAY BE

SPOTTY AITHOUSH NEW
FINISH SHOULD -AS CLOSELY

AS POSSIBLE-DUPLICATE

APPEAPANCE OF OPISIHAL

FIHISH SUPFACE

'y MATEPIAIS

PLASTEP

3 PAPT SAND

I PAPT SYPSUM (CYPSOIITE

OP FIBEPED SYPSUM

ASTM C-2S)

'II CALIOHS WATEP

(OP ADOBE MUD)

FINISH PLASTEP

I PAPT SAU6IH6

6 LIME PUTTY *
l'/2 SALLONS WATEP

* FINISHINS HYDPATED

LIME TYPE NfASTM C-6)

'7 SALLONS WATEP PEP

SACK SLAKE 24 HOUPS

1 LATH:

Vl6't Vl6' DIAMOND MESH

16' WIDE I- END AND
'/! SIDE OVEPLAP

ADOBE SPICK:

AS MAHUFACTUPED USIHS

LOCAL MATIPIALS

MOSTAP

USE ADOBE MUD OP

SPECIFIED PLASTEP

IIPEPIMENT TO OBTAIN

BEST PE5ULTS

WALL KSPAIK TiCHHIOUES. TVP.

FOP LOCATION OF PECOMMENDED TECHNIOUES.

SEE SHEET A4

DESIGNED

DSC

DRAWN

DELIH

ECU REVIEW

HIELSEH

10 /s^

A3

'TLE OF SHEET

ARCHITECTURAL DETAILS

DRAWING N(

999

41,001

17



!• 1151 n-ti MC s

/ / ' ' '
I

//,'->o;iii/ 1'
v./^y/''/''!'

1

(./Jll I ,'/
-r-.

// // TRAIL^
!

CURVE'

C-l 1+97.26 52° 30' LT

C-2 5+06.43 24°23'57"RT

L2-I l+ll .00 57<'00' RT

L2-2 1+67.44 60°00' LT

L2-3 3+27.15 120° 00' RT

L2-4 4+32.67 56°00' LT

L2-5 5+21.51 62''00' LT

L2-6 5+72.54 51° 30' RT

L2-7 6+60.24 37°00' LT

L2-8 7+71.83 1 l°00' LT

L2-9 8+41.79 30° 00' RT

L2-I0 9+ 24.74 2I°00' LT

L2-II 9 + 65.21 43°30' RT

L2-I2 10 + 52.74 I02°00' LT

L2-I3 11+74.27 94°00' LT

L2-I4 13+33.06 37°00' RT

L2-I5 K+l 1.72 55°00' LT

L2-I6 16+42.86 6°30' RT

L2-I7 17+52.46 3 8°30' LT

400

550'

50'

40'

50'

60'

50'

50'

60'

60'

100

55'

50'

50'

100'

50'

6O'

50'

197.26

118.91'

27.15'

23.09'

86. 6O'

31.90'

30.04'

24.12'

20.08'

5.78'

22.78'

18.99

21 .94'

61.74

53.62

33.46'

26.03'

3.41'

17.46'

366.52

234.22'

49.74'

41 .89'

104.72'

58.64'

54.11'

44.94'

38.75'

11.52'

44.51'

37.52'

41.76'

89.01'

82.03'

64.58'

48.00'

6.81'

33. 60'

80 a»

ROAD "C" AND LOOP
PLAN

DRAWING NO.

999
41.001

PKG.
NO.

108

SHEET

5

OF 17



STA6+0I"C"-

FOR CONTINUATION
SEE SHT R5

/ '
I ''1/ /

/ /
: /A'/'/' ' ,' '

N 515.0004

,^— /ii/i/ 11 J \

CURVE* PI. A R T L
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L2-4 4+32.67 56° 00' LT 60 31 .90 58.64'

L2-5 5+2i.5l 62»00' LT 50 30.04 54.11'

L2-6 5+72.54 5I-30 RT 50 24.12' 44.94'

L2-7 6+60.24 37°00' LT 60 20.08 38.75'

L2-8 7+7I.B3 1 TOO' LT 60 5.78' 11.52'

L2-9 8+41.79 30° 00' RT 85' 22.78 44.51'

L2-I0 9+24.74 2roo' LT 100 18.99 37.52'

L2-II 9 + 65.21 43-30' RT 55 21.94 41.76'
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TECH REVIEW:

NIELSEN
' lo/es

sue SHEET NO

C2

TITLE OF SHEET

PLAN -PROFILE
0RAWIN6 NO

999
41,001

PK6.
NO.

108 [Z



K»C IftllflJ ll^l MC 1M1*

//
I / / 1 1 /

MANHOLE COORDINATES

NORTH EAST NORTH EAST

MH I 1,129,166 371,674

MH 2 1,129,306 371,869

MH 3 1,129,406 372.151

MH4 1,129.380 372.427

MH 5 1,129,343 372,555

MH6 1,129.286 372.646

MH 7 1,129.195 372,081

MH 8 1,129,184 372,186

MH 9 1,129,134 372.363

MH 10 1,129.080 372.593

MHII 1,129,048 372.760

MHI2 1,128.948 372,742

MHI3 1.129.072 372,280

MHI4 1,129.017 372.398

MHI5 1.128,986 371.776

MH16 1.128.983 371.872

MH17 1,129.054 372,016

MHI8 1,128,864 371,772

MHI9 1,128,914 371.878

MH20 1.128.854 371.575

<^i'/''^^'// ^
RAWN:

SAVAGE
ECH. REVIEW.

NIELSEN
lATE 10/85

TITLE OF SHEET

SEWAGE COLLECTION/
DISPOSAL SYSTEM

DRAWING NO.

999
41,001

SHEETm
OF 17



/!!''/
1 1 Ui,L

FINISHED GROUND ELEVATION (TYP.)

MH2.,

>VV(Ve/'"<^^^"-

0~"^/ 6832.5 /j,"
"'•

MANHOLE COORDINATES

- MH 1 .129,166 371,674

MH 2 .129,306 371,869

MH 3 .129,406 372,151

MH4 ,129,380 372,427

/ MH 5 ,129,343 372,555

. MH 6 ,129,286 372,646

U MH 7 ,129,195 372,081

MH 8 ,129,184 372.186

MH 9 ,129,134 372,363

MH 10 ,129,080 372,593

MHII ,129.048 372.760

MHI2 .128.948 372.742

MHI3 .129.072 372.280

MHI4 ,129.017 372.398

MHI5 ,128.986 371 .776

MHI6 .128.983 371.872

MHI7 ,129.054 372.016

MHI8 .128.864 371.772

MHI9 .128.914 371.878

MH20 .128.854 371.575

.-..)

r'

v..

"sZ/y/ y\l ^/ AND DOSING CHAMBER.
-,

.
////.'' I.'

SEE SHT. S6.

, ^ ll\/5'l/uj
J ' o\/d' 9/

. \ \ \ A M

'^ -f2.100 GAL SEPTIC / ,^

I
TANK. SEE SHT SB / /

,/'
1

/" ^x
-ABSORPTION BED "C" o»° /
SEE DETAIL SHT C6

'29,006

-:--V IV \
=>\ N.

.' y' 6790 -_r=i:^

y/^/// /y

/ N

//ITIOI^SVI
',i6S42.l 7 V^--

/

/

r~-
.'-^,^i:

~ 1- ~-^'^^C^^X-~ - 6843..2
- -^(694}

^^'

"^5?f|;:^

o
U I ^ a^j, Z>45' ELBOW (TVP)

/ MHirjf='-<5i:*;E'5''K,
\

>

/^~-'
' I

I

j"\[! '

~ ^ , APPROU NEW LOCATION
- J" OF TRAILERS

-

/

NOTES

I SEE GENERAL LAYOUT. SHEET C7. FOR SURVEY PT DATA AND LEGEND,

2. ACTUAL LOCATION OF CONNECTION TO EXISTING STRUCTURES SHALL

BE FIELD VERIFIED. BUILDINGS WITH FLOOR ELEVATIONS SHOWN SHALL
HAVE SEWER SERVICE

3 STRUCTURE NUMBERS ARE SHOWN IN PARENTHESIS

4 SEE GENERAL LAYOUT. SHEET C7 FOR NOTE CONCERNING EXISTING

UNDERGROUND UTILITIES

5. BUILDINGS 703 AND 777 SHALL REMAIN

ON EXISTING SEWER SYSTEMS.

6. PLUMBING INSIDE BUILDING 693 MAY
REQUIRE REROUTING TO EXIT OUT

EAST SIDE

SCALE OF FEET

0€SiGNEO

DSC

DRAWN:

SAVAGE
TECH, REVIEW

NIELSEN

10/85

SUB SHEET NO

C3

SEWAGE 'collection/
DISPOSAL SYSTEM

DRAWING NO.

999
41,001



-ORIGINAL PAVING

AND BASE COURSE

CAST IRON BOX-

,REMOVE AND REPLACE
SURFACE COURSE.

NEW PAVING 1.5 TIMES

ORIGINAL THICKNESS

(SEE SPECS.)

^VXVXXX

FLANGE X MECHANICAL

JOINT AUXILIARY

VALVE

k

DRAINAGE
AGGREGATE-

/ ///e^/^c^ii

DETECTABLE

FIRE HY

/ MARKING TAPE

I /u
/

/ ^WIOEN TRENCH
AS NEEDED
ABOVE PIPE

-SELECT
BACKFILLlS.B.]

-6"mIN. BEDDING (B.D.)

WHEN REQUIRED

{SEE SPECS.)

(STANDARD DET

DRY BARRE
WITH VALVE

TRENCH DETAIL

SINGLE PiPEr PAVED AREA
(STANDARD DETAIL-*S0525)

• 16 MESH COPPER SCREEN

GASKET TYPE

FLANGE UNION

SCREENED END FOR
DRAIN LINE

(STANDARD DETAIL-*S052I)

NO SCALE

TITLE OF SHEET

STANDARD DETAIL SHEET

DRAWING NO.

999
41,001

PK6.
NO.

108

SHEET

8

OF 17



CAST IRON BOX

FLANK < MECHANICAL
JOINT AUXILIARY

VALVE

BflAINAGE -^ /r.'/ <
AGGREGATE ^ Iff"

FILTER FABRIC
WRAP

THRUST BLOCK

DRAIN HOLE

SOLID EARTH

l-3«l-3 <4

i BASE SLAB

FIRE HYDRANT
(STANDARD DfTAIL-*S0502)

DRY BARREL TYPE
WITH VALVE AND BOX

LOCATION OF THRUST BLOCKS
(STANDARD DETAIL-*S0543)

REMOVE AND REPLACE
SURFACE COURSE
NEW PAVING 1.5 TIMES
ORIGINAL THICKNESS
(SEE SPECS )

BUFFALO TYPE
CAST IRON VALVE BOX
(STANDARD OCTAIL-*S05I3)

6 MIN BEDDING 1601

WHEN REQUIRED

(SEE SPECS )

TRENCH DETAIL
SINGLE PIPE. PAVED AREA

(STANDARD DETAIL-*S05251

THRUST (T

TABLE I
AT FITTINGS, IN POUNDS AT 100 PSI WATER PflESSURt

PIPE
SIZE

TEE OR
DEAD EW 90- BEND 45' BEND 22j' BETOIIj-'eCNO

'i'
284 401 217 III 56

z' 443 627 339 173 87

^T
649 9IS 497 253 127

3- 962 1361 736 375 189

4 1810 2559 1385 706 355

6 3739 5288 2862 1459 733

8 6433 9097 4923 2510 1261

10 9677 13685 7406 3776 1897

12 uea: 19353 10474 5340 2683

14 I838S 26001 14072 7174 3604

16 23779 33628 IBI99 9278 4661

' 16 MESH COPPER SCREEN

NOTE INOltASE VALUES BT 15* FOR ASB£STDS-CEMENT PIPE

TABLE n
SAFE BEARING LOADS IBI

SOIL
SAFE BEAKINS
LOAD, POUNDS
PER SO FT

SOWC SHALE 10000

CEMENTED SAND
AND GRAVEL

4000

COARSE AND FINE

COUPACTID SAND
3000

MEDIUM CLAY

(UN BE SMDEOI
2000

SOFT CLAY 1000

MUCK

GASKET TYPE
FLANGE UNION

SCREENED END FOR
DRAIN LINE

(STANDARD D£TAIL-"S052II

WHERE

Aia - AREA OF BLOCK BEARMS
AGAINST UNDISTURBED

TRENCH MATERIAL IN SO. FT

T - THRUST FACTOR FIlOU TABLE 1

IN POUM)S AT OO PS I-

B - SAFE BEARING LOAD FMIM
TABLE n IN POUNDS/SO. FT

Pt -PRESSURE USED FOB

PIPELINE TEST IN PSI.

THRUST BLOCK SIZING
(STANDARD DETAIL-*S0544I

DC5I6NED

DSC

DRAFTING BR
TECH, KVltW

NIELSEN

•

10 /as

SUB SHEET NO

C4

TtTLE OF SMCCT

STANDARD DETAIL SHEET

DRAWING NO.

999
41,001

SMETT

or 17

PKG.
NO.

108





ASSUMED a 100.00

TOP Of HUB NORTH END

LOCATED BACK

STATION Of

ABUT I

EL 101.00

STA, 78+45
SEG NO 3 |-j:

PHASE 2 —

SOUTH

^ EL 97.00 I

BRIDGE 3B
SCALE (A)

ASSUMED EL 100.00

TOP OF HUB IDCATED
BACK STATION OF

ABUT I

EL. 102.50

STA 186+65 C
SEG NO 3

PHASE 2 ~

BRIDGE 3C
SCALE (A)

E

u

2 > 8 HANDRAIL

i"0CB

4l6 HANDRAIL
POSTS

^:^=~EASE EDGES

-COUNTERSINK

EASE EDGE

2i6 MIDRAIL'

i"* CB

-{

--

f

IjJU-lU }X. ,

TYPICAL SECTION /H^
SCALE (D

TBU EL IOO.0O

SPIKE IN THtl

ROOT 7 FT
TRAIL RT

NORTH END

PIER I

BRIDGE 5B
SCALE ®

TBU EL 100.00

TOP OF ROCK

13 n TRAIL RT

,
NORTH EM>

SOUTH END

BRIDGE 5C
SCALE ®

NOTE
(D) - LOCATION OF DIAPHRAGMS

-2< 6 DECKING BARK SIDE UP ATTACH
WITH 2-IOJ RING SHANK NAILS

@ I EACH SUPPORT -

>t 0MB
COUNTERSINK

„^-POST

11 1 1 llJ
_ 1—

\c4i5.4-
/
i

•f ^

_^ Jt

SCALE (D

SCALE®

SCALE OF INCHES

4

SCALE OF FEET

.S££I1£

"eim
TtOL

Err »^

SUB SHCCT NO

SI

TlTLt Of SHCtT

BRIDGE 3B.3C.5B.5C
ELEVATIONS AND DETAILS

OHAWtNG NO

999
41.001

m.\JJ



COUNTERSINK AND
PLUG (TYP)

-I- THREADED ROD-

^-POST^ (TYP)

"3t€RWISE.

rioN

-|"0 M,B

3TED

8

'5@9-

3-'5-
^

'^

-UNDISTURBI

ABUTMENT DETAIL ^'A

FILL APPROACHES AS
REQUIRED (TYP.)-

f THREADED ROD-

SCALE (a)

BRIDGE SCHEDULE J
MK NAME ABUT PIER REMARKS

3B DIXON CREEK A/3 B/3

3C LITTLE WILSON CREEK '

4A CURVED BEAM N/A N/A SEE SHEET 5

5A WILSON CREEK ARCH E/3 '

58 SLAB CREEK 6/3

5C LINN COVE '

6A STACK ROCK SUSPENSION N/A N/A SEE SHEET 9

NOTES

(?) TIMBER RETAINING WALL COMPOSED OF 6x6, 6x8, AND RIPPED 6x6

TO MATCH DECK ELEVATION.

(^ 3 RODS REQUIRED FOR s'-o" DECK WIDTH

(f) WHEN ROCK ENCOUNTERED, OPTIONAL DETAIL MAY BE USED

(4) AS REQUIRED FOR ROCK FACING -g'mIN.

(b) AS REQUIRED FOR ROCK FACING- I'-o" MIN.

SEE ELEVATIONS

FOR SLOPE-

-POST

-ROCK FACING

-

-UNDISTURBED SOIL-

-DECKING

SECTION

•fO -mREADED

i

ROD SET IN J

:: iU) F.t>OXY GROUT-^l

TYPICAL PIER DETAILS
SCALE @

SCALE (S) SCALE (D

SCALE OF INCHES
S

SCALE OF FEET

, CMCMCO:

ABUTMENT DETAIL /H
OPTIONAL (Z) VS2y DEUN

SCALE ® 'CCM. KVICW:

!
WCSEW

{Sri
10 /85

SIM SMCCT NO TITLE OF SHEET

BRIDGE DETAILS

DRAWING NO.

999
41,001

SHEET

17



anigmL NOTEa

COUKTERSINK AND
PLUG (TYP)

| a THREADED ROD

J-

i'NtOPHENE ^i

""^"'-^ga
r > •

--^__^ • ^ d y

.

^ DECKING WIDTH

'LUS 5

SIMILAR

FILL APPROACHES AS

REQUIRED (TYP)

I. UJ. MB HEADS AW) ALL NUTS IN CONTACT
ITH MOO SHALL HAVE WASHERS

2 ALL EXPOSED PIERS AND ABUTMENTS SMALL BE
FACTO WITH ROCK HEIGHTS GREATER THAN 4 FT

SHALL HA« A 12 TO I BATTER

3. ALL FABRICATED ITEUS FROM -}-' STEEL WITH
FULL PENETHATICN waDS UNllsS NOTED OTHERWISE

4. STEEL -HOT DIP GALVANIZE AFTER FABRICATION
EXCEPT WEAT)«RING STEEL

5 ALL BOLTS. NAILS. ANO HARDWARE. UNLESS NOTED
OT>CRWIS£. SHAa BE HOT DIP GALVANIZED

6 OeSIGN LIVE LOAD tS PSF

DCFLECTIOH LIMIT L/300

— PL OfWSITE
FACE

f
<t> THREADED ROI

BRIDGE SCHEDULE
MK NAME ABUT PIER REMARKS

3B DIXON CREEK A/3 B/3

3C LITTLE WILSON CREEK
I \

4A CURVED BEAM N/A N/A SEE SHEET 5

5A WILSON CHEEK ARCH E/3
1

SB SLAB CREEK G/3

50 LINN COVE
1

GA STACK ROCK SUSPENSION N/A N/A SEE SHEET 9

NOTES

TIMBER RETAINING WALL COMPOSED OF 6 i 6. 6 < 8. AND RIPPED 6<6
TO MATCH DECK ELEVATION

(5) 3 RODS REQUIRED FOR s'-o' DECK WIDTH,

C|) WHEN ROCK ENCOUNTERED. OPTIONAL DETAIL MAY BE USED

® AS REQUIRED FOR ROCK FACING -g'miN

(5) AS REQUIRED FOR ROCK FACING- i'-o'mIN

SEE ELEVATIONS
FOR SLOPE

ROCK FACING

UNDISTURBED SOIL

ELEVATION

OPTIONAL d)
SCALE (S)

PLUS i

SECTION

/

' -\
-CI^

:^ \m
SCALE ®

TYP. ABUTMENT ELEVATIOW ( *.

SCAU d) \.S2

TYPICAL PIER DETAILS
SCALE (D

SCALE (7)

% ,i ?
SCALE Of INCHES

SCALE (D

SCALE OF FEET

KSMHCD

TCCK WICa:

IIB.SB1
GrT

10 /»5

S2

TITLE Of SHEET

BRIDGE DETAILS

DRAWING NO.

999
41,00!

S
«fIL
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TO GAS BURNER

COUPLING (TYP.I

4 PLUG V/SLVE AND ROADWAY
SCREW TYPE VALVE BOX W/

NUT EXTENSION TO TOP OF BOX-TYPt



^CUT PIPE AT PROPER

ANGLE AND WELD TO

BASE PLATE TO PROVIDE

VERTICAL PIPE SUPPORT

DPER / \
>ROVIDE j^^^^ 1

PLj-xexo'-e" *

ALTERNATE BASE
FOR SLOPING FLOOR

THREADED PIPE FLANGE

FLANGE DRILLED

FOR (4) f BOLTS

-

~-*^, rn J

SUPPORT TYPE I (STI)

USE FOR 2^"+ PIPE

f

USE REQUIRED SIZE FOR PIPE

WITH STEEL PIPE O.D. OR PIPE

WITH DUQTILE IRON PIPE 0.0

FASTEN CHANNEL WITH
|" X 3^" LONG EXPANSION

ANCHORS SPACED I2"0.C.

USE 2 ANCHORS MIN.

CHANh
LENGTI

SUPPORT TYPE 5 (ST5

MULTIPLE PIPE WALL SUPPORT

SUPPORT TYPE 4 (ST4)

-CHANNEL

J-HANGER,
SIZE AS REQUIRED

INSERTS WHERE REQD.

FOR ANCHORING

FINISHED

FLOOR-^

SUPPORT TYPE 8 (ST8)

NOTES
1 PIPE AND UTILITY SUPPORTS SHALL BE PROVIDED WHERE SHOWN AND

ADDITIONALLY AS REQUIRED BY SPECIFICATIONS

2 ALL SUPPORTS SHALL BE HOT- DIPPED GALVANIZED WITH GALVANIZED

FASTENERS UNLESS OTHERWISE NOTED

3 CONTRACTOR SHALL VERIFY ALL SUPPORT DIMENSIONS AND LOCATIONS

WITH APPROVED SHOP DRAWINGS FOR ITEMS BEING SUPPORTED

BEFORE FABRICATION OR INSTALLATION OF SUPPORTS.

TITLE Of SHEET

PIPE ANO UTILITY
SUPPORT DETAILS

SUPPORT TYPE 9 (ST9

DRAWING NO

999
41,001
PKG
NO
106

SHEET

17



^CUT PIPE »T PROPER

ANGLE AND WELD TO

BASE PLATE TO PROVIDE

VERTICAL PIPE SUPPORT

PLr«6>0-6

ALTERNATE BASE
FOR SLOPING FLOOR

THREADED PIPE FLANGE
FLANGE DRILLED

FOR (4) ! e BOLTS

SIZE AS REQUIRED

G S PIPE -SIZE

AS REQUIRED

FASTEN TO FLOOR WITH (4)

I"
a < 3j LONG STAINLESS

STEEL EXPANSION BOLTS

SUPPORT TYPE I (STI)

USE FOR Zi"+ PIPE

STRAP -SIZE

AS REQUIRED "

STRAP MATERIAL

o

,FASTEN TO WALL WITH

3j LONG EXPANSION

BOLTS 4" » UP TO 2*

PIPE SIZE. I'a UP
TO 6* PIPE SIZE

INTERIOR- GALVANIZED STEEL
EXTERIOR (IN TANKS)- ALUMINUM

BOLT MATERIAL

STAINLESS STEEL

SUPPORT TYPE 2 (ST2)

SIZE AS REQUIRED

USE STAINLESS STEEL

EXPANSION BOLTS

-

fa. 3i"(TYP)

SUPPORT TYPE 3 (ST3)

USE FOR 2"- PIPE

USE REQUIRED SIZE FOR PIPE

WITH STEEL PIPE 0.0, OR PIPE

WITH DUCTILE IRON PIPE OD

SUPPORT TYPE 4 (ST4)

FASTEN CHANNEL WITH

I" a « 35' LONG EXPANSION

ANCHORS SPACED IZ'OC.

USE 2 ANCHORS MIN

CHANNEL
LENGTH AS REQUIRED

FOR TUBING. PIPING AND
CONDUIT. SIZE AS REq'D

f a I 3j S S

EXPANSION ANCHORS

GSP NIPPLES

GALVANIZED BRACE

FITTINGS

PIPE CLAMP
SIZE AS REQUIRED

J-HANGER,
SIZE AS REQUIRED—

SUPPORT TYPE 5 (ST5)

MULTIPLE PIPE WALL SUPPORT (6"-)

SUPPORT TYPE 6 (ST6) SUPPORT TYPE 7 (ST7) SUPPORT TYPE e (STB)

INSERTS WHERE REOD
FOR ANCHORING

FINISHED

FLOOR"X

BASE ELBOW AND/OR
BASE TEE

f NON-SHRINK GROUT

•3 TIE WHEN HEIGHT

IS GREATER THAN 8*

4-*5

EPOXY GROUT

2' CLEARANCE (TYP)

,j SS EXPANSION

ANCHORS. 4'lOHS

PL^ltlO'-t'wiTH illNIUUU J
14) 4' SS FXMNSION ANCHQfR—

^

DIUM WELDED
STEEL BRACttT.

Size AS RCOUMKO

--

-

*

NOTES
1 PIPE AND UTILITY SUPPORTS SHALL BE PROVIDED WHERE SHOWN AND

ADDITIONALLY AS REQUIRED BY SPECIFICATIONS

2 ALL SUPPORTS SHALL BE HOT- DIPPED GALVANIZED WITH GALVANIZED

FASTENERS UNLESS OTHERWISE NOTED

3 CONTRACTOR SHALL VERIFY ALL SUPPORT DIMENSIONS AND LOCATIONS

WITH APPROVED SHOP DRAWINGS FOR ITEMS BEING SUPPORTED
BEFORE FABRICATION OR INSTALLATION OF SUPPORTS

(41 f SS EXPIMSION ANCHORS-

SIDE VIEW FHOIIT VHW

SUPPORT TYPE 9 (ST9) SUPPORT TYPE 10 (STIO)
FOR 4* PIPE OVER SLOPED FLOOII WITH INVDrT
USS THAN • ABOVE FLOOR AT SUPPORT POINT

SUPPORT TYPE II (STII)

OrSiGNED

OfiC

iCLUL-
TicM mvitw

UB SHEET HO

M2

riTLf 0' SHEET

PIPE ANO UTILITY
SUPPORT DETAILS

DOAWIMG NO

999
41,001



2^" NEW WATER LINE TO FIRE HOSE CAB *2-

PIPE ASSEMBLED OUTSIDE & PASSED THRU
LOUVERED OPENING.

y WATER LINE TIED TO EXISTING

RE HOSE CABINET NO, I.

Zj TO 1^" REDUCER

TO PHOTO "D"

REAR OF FIRE HOSE
CABINET NO I

TO PHOTO "D"

TO FIRE HOSE

CABINET NO 2

PHOTO "C"

lESIGNED

A DSC

TITLE OF SHEET

PIPING PLAN,

SECTION AND PHOTOS

DRAWING NO.

999
41,001

PKG.
NO.

108

SHEET

13

OF 17



DOMESTIC WATER SUPPLY
FROM 2|" COPPER MAIN»^— — ~ -_

VALVE
TIED J" LINE TO EXIST

DOMESTIC WATER SYS -

DIELECTRIC COUPLING

2j PIPING THRU WALL TO

EXIST FIRE HOSE CABINET NO I

-\-L /^ JjlJL

SIPHON BOX PLAN

f ass EXP ANCHOR (TYP.)

SCALE OF INCHES

12

3 <2
BUSHING

EL 1709.50 HIGH W.S

EL 1708.42 LOW W S

EL 1708.17 TANK BOTTOM

NEOPRENE PAD BETWEEN

AL & STEEL TYP ALL AROUND

^3 90°ELB0WS

SECTION /^AA

6

SCALE OF INCHES

25 NEW WATER LINE TO FIRE HOSE CAB '2-^

PIPE ASSEMBLED OUTSIDE 8. PASSED THRU
LOUVERED OPENING

WATER LINE TIED TO EXISTING

flRE HOSE CABINET NO I

2;" TO I5" REDUCER

-TO PHOTO "0"

REAR OF FIRE HOSE
CABINET NO I

PHOTO "D"

-LOUVER RESET

PHOTO "E"

-25 WATER LINE HUNG

TO FIRE HOSE
CABINET NO 2

-_ ^ i

PHOTO "F" PHOTO'S'

DESIGNED

DSC
DRAWN

DRAFTING BR
TECH, REVIEW

NIELSEN
DOTE

10/85

SUB SHEET NO

M3

riTLE OF SHEET

PIPING PLAN,
SECTION AND PHOTOS

DRAWING NO

999
41,001

PKG
NO.

108



NO SCALE

TITLE OF SHEET

DUCTING a EQUIPMENT
ISOMETRIC

DRAWING NO

999
41,001
PKG.
NO
108

SHEET

14

Of 17



EXPLODED VIEW

ASSEMBLED VIEW

OCSICNEO

DSC
OKumn

OELIN

TECM «vit*

NI£LSEN

IO/«5

sue SHEET HO

M4

lE Of SHEET

DUCTING a EQUIPMENT
ISOMETRIC

DRAWING NO

999
41,001
PKG '

NO
IQB

SHEET

17
, OF



D A SCHEDULE

100 A. MAIN C.B. ,
SURFACE MOUNT

I. WITH NEUTRAL BUS, PROVIDE GROUND BUS

MANUFACTURER AND CAT NO. SQUARE D NQOB

PANELBOARD "A"-

DESCRIPTION

BEDROOM RECEPTACLES

BEDROOM RECEPTACLES

DINING ROOM^ OUTSIDE AND
BAT H ROOM RECEPTACLES

KITCHEN RECEPTACLES

KITCHEN RECEPTACLES

LIGHTS

FIRE ALARM PANEL

SPACE

SPACE

SPACE

SPACE

NOTE

L INSTALL RECEPTACLE DIRECTLY BELOW LIGHT FIX!

SPACE

LOAD
VA

1500

IbOO

IbOO

1500

1500

1500

600

BUS LOAD TOTALS (KVA)

TOTAL LOAD (KVA)

ESTIMATED MAXIMUM DEMAND(KVA)

BUS LOAD (V A)

LI I L2

4000

3000

2700

9.7

4000

2100

3000

600

9.7

19.4

SCALE OF FEET

C

VAGE

review:

£LSEN

10/85

SUB SHEET NO

E

TITLE OF SHE[

d
POWER, LIGHTING PLANS.

AND PANELBOARD SCHEDULE!

DRAWING NO.

999
41,001
PKG
NO

108

SHEET

in
OF 17



PANELBOARD "A" ---

<^- =l^^:r
n

PANELBOARD A SCHEDULE |

120/240 VOLTS. 1*. 3 W. 100 4 niJ5 . 100

SYM AIR (MAIN C B 10,000, BRANCH CB 10,000),

SNAP-ON BRANCH C B , NEMA 3R ENCLOSURE , MAk

A MAIN C B . SURFACE MOUNT
IIITH NEUTRAL BUS. PROVIDE GROUND BUS

UFACTURER AND CAT NO SQUARE D NQOB

LOAD DESCRIPTION DESCRIPTION LOAD
VA

BUS L(iAD IVAI 1

LI L2

2500
DRYER

30 -;--l li_'— 15 BEDROOM RECEPTACLES 1500 4000

30 '-^3 4^^ 15
2500 BEDROOM RECEPTACLES 1500 4000

20 ^^5 le^-^ 201500 WASHER DINING ROOM, OUTSIDE AND
BATHROOM RtCEPTAClES 1500 3000

20 '-^ 7 8 ,—*20
600 FURNACE FAN MOTOR KITCHEN RECEPTACLES 1500 2100

20 --~ 9 10^ 20
1200 DISHWASHER KITCHEN RECEPTACLES 1500 2700

1500 EVAPORATIVE COOLER LIGHTS 1500 3000

^ij^^SPACE FIRE Alarm panel 600 600
'-15 i6r--

16,-v

20^

SPACE SPACE

^,17

^^19
SPACE SPACE

SPACE SPACE

^21

^23

22—

24„
SPACE SPACE

SPACE SPACE

BUS LOAD TOTALS (KVAI
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DRAFTING Guideline

NPS-10 Chapter 6

Additional Provisions Page 1

ADDITIONAL PROVISIONS FOR
A&E CONTRACTORS

OWNERSHIP OF PRODUCTS

When an A&E contractor produces design or construction drawings as part

of a contract, the original drawings are the property of the National Park
Service, not the property of the contractor. The contractor must
transmit acceptable archival originals or photographic reproducibles to the
National Park Service before final payment will be made. The contractor
cannot substitute diazo reproducibles for original drawings.

USE OF PHOTOGRAPHIC REPRODUCTIONS

In some cases, reproduction methods may be used as an efficient,

cost-effective tool in the preparation of a set of drawings. For instance,

if several drawing sheets require the same base sheet information (a floor

plan, for example), duplicates made by photographic techniques may be
used. (However, reproductions made by the diazo process, such as

sepias and diazo mylars, and some other reproduction processes are not
acceptable as final products.) In all cases, the end product must meet
the same archival standards as original tracings or photographic
reproductions.

When A&E contractors want to use "photo-drawing" techniques (that is,

use a photographic image as base information for a drawing sheet), they
must supply a high-quality, half-size, photographic mylar reproducible of

the photo-drawing sheet in addition to supplying the full-size original to

the National Park Service. The half-size reproducible must be capable of

producing clear legible prints using the diazo printing process.

Photographic reproducibles should be printed on polyester base film, .004
inch thickness, reverse-reading, and they must be free of chemical
stains, dirt, wrinkles, and other visual defects that would affect the
quality of the reproduction. If photo art/tint is used on the
photographic mylars, the screen should be 50% dot with no fewer than 85
lines per inch and no more than 120 lines per inch for a standard 24" by
36" drawing, and no fewer than 133 lines per inch and no more than 150
lines per inch for a half-size drawing.
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DRAFTING Guideline

NPS-10 Chapter 6

Additional Provisions Page 2

DRAFTING PRACTICES

A&E contractors are expected to follow good drafting practices (see
chapter 3, "Drafting Practices"). Contractors are reminded that original

drawings that combine ink and pencil are unacceptable, as are drawings
that contain miscellaneous adhesive-backed material, drawings with visible

layout lines, or drawings that are of obviously poor quality.

A&E managers should ensure that these guidelines are strictly followed

throughout the preparation of the drawings and not only imposed at the
conclusion of the project.
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DRAFTING Guideline

NPS-10 Chapter 7

Materials and Supplies Page 1

MATERIALS AND SUPPLIES

The standard drawing sheet format is preprinted on both polyester film

and tracing paper. The profile sheets are preprinted only on polyester

film. The predrafted cover sheets for specific parks, other drawing
sheets, and Stanpats can be obtained by NPS employees from the Denver
Service Center supply room. A&E managers will supply NPS standard
sheets to A&E contractors. Materials may also be ordered by mail. The
address is

Chief, Branch of Drafting, PGD
National Park Service
Denver Service Center
P.O. Box 25287
Denver, Colorado 80225

The NPS lettering template is available from Letterguide, Inc., Lincoln,

NE 68503. Order number LG 22581.
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DRAFTING Guideline

NPS-10 Index
Page 1

INDEX

A&E contractors, additional provisions, 6:1

abbreviations, 3:3
adhesive-backed material, 2:5, 3:3

air conditioning line symbols, 4:35
approval block, 2:5; sample 2:9, 5:2
architectural details, sample, 5:4-5

architectural elevation, sample 5:3

B

bridge elevation and details, sample, 5:10-11

color code, for check prints, 3:3
compliance block, 2:5; sample, 2:9, 5:2

contract number, 2:5
county, designation of, on title block, 2:5
cover sheet, sample, 2:2, 5:2, 5:19, 5:20; updating of, 2:6, 5:19-20

curve, horizontal, 4:13, 4:15; vertical, 4:14, 4:15

date of drawing preparation, 2:1

detail identification symbols, 2:15
dimensions, 3:3
drawing number, revised drawings, 2:6
ducting isometric, sample, 5:15

electrical plan and powerboard schedule, 5:16-17
electrical symbols, 4:43-57
enlargements, 2:10

H

heating line symbols, 4:35
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DRAFTING Guideline

NPS-10 Index
Page 2

IFB number, 2:5-6
index to drawing sheets, 2:1

landscaping plan, sample, 5:17
layout lines, 3:3
lettering, 3:1-2; orientation of, 4:2
line symbols, 4:2
line weight, 4:2

M

mapping symbols, 4:6-10
maps, on cover sheets, 2:1

materials and supplies, 6:1

materials, symbols for, 4:3-5

N

north arrow, 2:10; symbols for, 2:11

orientation of drawings, 2:10
originals, ownership of, 6:1

photographic reproductions, 6:1
piping plan, sample, 5:12-14
piping symbols, 4:24-34
plan and profile sheet, 2:4
plumbing line, symbols for, 4:36

radio, symbols for, 4:58-59
reissued drawings, 2:6
revision block, 2:5; sample, 2:9, 5:19
revision, marking on drawings, 3:2
road plan, sample, 5:6-7
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DRAFTING Guideline

NPS-10 Index
Page 3

scale (also see enlargements), placement of, 2:10,
standard scales, 2:12-14

second sheet, 2:3
section, symbols for, 2:15
sewage system plan, sample, 5:8-9

slope, symbols for, 4:16
source of information, 2:1

sprinkler system, symbols for, 4:41-42
standard sheets, 2:1-4
Stanpats, placement of, 2:2; when to use, 2:5
steel, rolled, symbols for, 4:17
structural support detail, sample, 4:18-21
symbols (also see specific kind of symbol), 3:3, 4:1

title block, 2:5; sample for cover sheet, 2:7;
sample for second sheet, 2:8

title, main, 2:5; of sections or details, 2:10; sample view titles, 2:16
topographic symbols, 4:10

U

utility systems, symbols for, 4:11-12

y

ventilation system, symbols for, 4:37-40

W

welding, symbols for, 4:22-23
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