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1. Submittals

All contractors and products shall be
approved in accordance with these
specifications. Prior to the production of
any work, the sign manufacturer shall
submit a signed copy of fabrication shop
drawings to the designated representative
of the Corps of Engineers. These shall
include finishes, graphic reproduction and
hardware. All shop drawings signed
“approved” shall supersede originating
drawings. Manufacturers shall assume
responsibility for errors in their drawings.

The following samples must be submit-
ted which, once approved, shall become
the standards against which the product
shall be judged: joining detail, laminating
detail, graphic application detail, hardware
application, detail of each type of finish
material and exact scaled pattern, showing
typeface, letter-, word- and line-spacing,
and placement of legend on sign panel.

2. Quality Assurance

The manufacturer, upon acceptance and
approval of the submittal, assumes full
responsibility for the construction,
materials and workmanship of the work
described in these specifications and
drawings, and will be expected to comply
with the spirit as well as the letter in which
they were written,

The manufacturer shall replace or repair
as directed by the designated represent-
ative of the Corps of Engineers all such
damaged or defective materials which
shall appear within a period of one (1)
year from the date of final acceptance.

The manutfacturer shall notify the desig-
nated representative of the Corps of
Engineers of any discrepancies in, or

omissions from drawings and specifica-
tions before commencing work and re-
quest clarification. A written addendum
will be sent; the Corps of Engineers will
not be responsible for oral instructions.

The manufacturer shall note that any
cost caused by defective or ill-timed work,
as a result of, but not limited to inferior
workmanship or materials, improper sched-
uling or delinguent ordering shall be borne
by the party responsible therefor.

3. Packaging

Each package shall include complete
Instructions to unpack, assemble and install
the sign. Approved instructions shall be fur-
nished by the manufacturer as well as a
telephone number for information on sign
assembly and installation.

Complete sign assemblies shall be ship-
ped disassembled in two (2) units, unless
otherwise specified by the Corps. One (1)
unit shall contain sign panel(s), frame
assembly(s), and assembly hardware, and
one (1) unit shall contain sign post(s).

Where panels are ordered separately,
individual or groups of sign panels shall be
shipped with all necessary hardware (in

case of aluminum panels with frames) in
one unit. Packaging shall be adequate to
provide maximum protection from damage
during storage and shipping. Panel shall be
protected on both sides with a face sheet,
and post to be completely wrapped in card-
board and bound. Cautionary labels for cor-
rect shipping and handling shall be placed
on each package.

All deliveries and shipping schedules shall
be coordinated with the designated repre-
sentative of the Corps of Engineers

4. Materials

All sign fabrication shall comply to the
standards as described in the Graphic
Standards Manual. No modification of any
kind shall be permitted without the express
written confirmation by the Corps. All
materials shall be new and of first quality.
Factory seconds shall not be accepted.
Shop tolerances shall not exceed = .0625",
field tolerances shall not exceed =.125".
Where the terms “approved equal’,
“other approved”, “equal to”, “acceptable”,
or other general qualifying terms are used,

it shall be understood that reference is
made to the ruling and judgement of the
designated representative of the Corps
of Engineers.

A list of approved and qualified products
and materials is included in the back of this
Section or can be obtained from the Corps
of Engineers. No use of material other than
those specified in this manual or “approved
equal” shall be permitted.
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5. Graphics

All typesetting shall comply to standards
for the use of Helvetica Reqgular,
Helvetica Medium, and Helvetica Bold,
as described in Appendix D of this
manual.

Color, typographic and Corps identifi-
cation graphics shall conform to the
standards as outlined in Section 4 and
as shown on the layout drawing for
each specific sign panel. No modifica-
tion shall be permitted. Horizontal and
vertical alignment of legends shall not
deviate +.0625". Camera-ready full-size
artwork of the Corps signature shall be
provided by the Corps of Engineers
(see page 4.4-9). No modifications shall
be permitted.

All artwork shall be reproduced using
first generation images, as provided in
this manual. Reproduction shall be per-
formed using a distortion-free photo-
mechanical process or a digitizing sys-
tem with a pointing accuracy of 1/100"
(1/25mm) or better. Plotter systems shall
have a resolution and positioning accu-
racy of 1/50mm or better.

All retro-reflective graphics shall be
produced in complete one-piece make
up, not in individual sections. Lettering
up to 45" high shall be produced pre-
spaced in one piece. Larger lettering
and graphics must be prepared pre-
spaced in exact registration to abutting
sections.

6. Engineering Criteria

The following criteria have been used as
the standards governing material specifi-
cation, assembly and footings for all
recreation project signs, unless other-
wise specified.

Wind Pressure 35 PSF
Soil 2-KSF-Minimum
Frost Depth 48" Maximum

If these criteria are not adequate for a
specific sign location, necessary modifi-
cation shall be made to conform to

the basic assembly specifications of
specified sign type. Modifications may
include, but are not limited to thicker
panels, larger dimension sign posts or
larger footing configuration.

The design of the structural require-
ments of special one-of-a-kind signs
shall conform to the basic assembly
specifications for similar sign types.
The modified assembly shall fulfill the
requirements of local criteria for wind
pressure, soil and frost depth.

Assembly configurations and material
specifications are referenced under
“specification code” with sign descrip-
tions in Sections 5-18. Detailed material,
assembly, and mounting specifications
are provided on the next pages.

The following materials shall be used
for the construction of signs unless
special panels and/or modifications
require more stringent standards of
performance:

Sign posts for routed redwood signs
shall use construction heart redwood per
grading rules of the California Redwood
Association, or better.

Posts for signs with the HDO or ALU
specification codes may use construction
heart redwood per grading rules of the
California Redwood Association or bet-
ter, treated Douglas fir No.1 or better, or
treated southern yellow pine No.1 or
better, unless otherwise specified.

Do not use treated posts on signs with
routed redwood panels.

Material shall be well seasoned and
free of any defects. All post sizes may
pe no more than 0.5" less than nominal
dimensions, and will be sanded smooth
prior to finishing.

Break-away or frangible post

A large dimension wooden post on
approach roadways or project roadways
may require break-away or frangible
posts. These are used only for signs
placed within the highway right-of-way.
Break-away capacity is created by
drilling holes parallel to the face of the
sign near the base of the upright. The
number, size, and location of holes will
be determined based upon size of
uprignt, type of wood, size and height of
sign panel, and location of the sign.
Because of the wide variation in struc-
tural capacity of different types of wood,
standard specifications are not provided.
Local engineering requirements vary
greatly from one jurisdiction to another.
It iIs recommended that state or local
highway engineering design criteria pre-
vail when placing a sign requiring this
feature.

Sign paneils shall use HDO plywood,
(0.75" thick unless otherwise instructed),
or redwood (clear heart, 2" thick).
Alternate material includes sheet alu-
minum (0.080-0.125"), with appropriate
reinforcements as specified on page
B.2c.

Footing shall consist of concrete 2500
PSI (28 days). Dimensions shall be as
Indicated on page B.2b.
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6. Engineering Criteria (contd) The recommended footing size and depth  Use the diagram to select the appropriate
for all signs except directional signs (see footing configuration. Any conditions that
page B.2c) as specified in the two right go beyond the criteria shown shall be
columns of the diagram below, will engineered on a site-by-site basis.
depend upon the criteria listed in the six
columns on the left. The decision to pro-
vide concrete footings for signs should be
based upon site conditions and post size.
Footing Diagram
Ppst Frost Post HAGL Panel Panel Footing Footing
Size Depth Number Size Height Cross Depth
(sq. ft.) Section
4"x 4",  0'-30" 1 42" <9 <48 1-8" 9@
4" x 6", O T 4.0
6" x 6"
>89 ~ nha -6 4' - 0"
60" <7 <3-6" 1-6 2 -6
>3- 6" e 4.0
>7 na 1"-6" 4 -0
2 42 <20 <5 -0 1"-6" 2 -0
>5'-0 1'-6" 4 -0
>20 na 1'- 6" 4 -0
60" <16 <4'-0" 1-6 2" - 6"
>4'-0" 1"-6" 4 -0"
>16 na =0 4 -0
4"x 4", 30"-36" 1 42" <10 <5'-0° 1'-6 3 -0
4"x 6", >5'-0"  {'-¢ 4 -0
SHb T
=10 na 1=k 4 -0
60" <9 <4'-6" 1'-8 3" @
>4' - 6" | A % 4'-0"
>9 na 1"~ @7 4 -0
2 42" <24 <@’ -0~ 1 =8 3 -0
>6'- 0 1'-6" 4 -0
| >24 na  1-6 4-0
60" <20 <o -0 1-6 3 -0
55'=0" 1'-6 4-0"
>20 na 1'-6" 4 -0
4"x4",  36"-48" 1,2 na na na 1"-6" 4' - 0"
4" x 6",
6" x 6"
6" x 8" T 1,2,3 na na na 2 =g 4 -0

9" % 9"
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The first three columns identify the size of
the panel and the following columns list
the correct size and number of parts
required to construct the sign.

The tables below identify the specific
design requirements to fabricate all con-
figurations and sizes of approach road-
way and project directional signs. The
tables are applicable for both HDO-4
(B.4-4) and ALU-4 (B.5-4) specifications.

6. Engineering Criteria (Cont'd)

Approach Roadway Directional sign construction diagram

Capital Maximum Panel Post Post “Z"Bar Footing Footing
Letter Panel Size Size Number Cross Depth
Height Length (sq. in.) Section
4" 60"  0-2500 4"'x6" 2 0 1*-/6" 4'-0"
80" 0-1400 4"x 4" 2 2 1'-6" 4'- 0"
1400 - 3000 4"x 6" 2 2 1'-6" 4'-0"
3000 - 3400 4"x8" 2 2 1 4'-0"
96" 0 - 2700 4"x 8" 2 2 126" 410
2700 - 4200 4"x8" 2 2 2/ 0 4'- 0
104" 0 - 2900 4"x6" 2 2 1'-8"  4'-0"
2900 - 4500 4"x8" 2 2 2.0 4'-0"
6" 84" 0 - 3200 6"x6" 2 2 L 4'-0"
3200 - 4200 6'x6" 2 2 1-86" 4'-0"
4200 - 5200 6"x8" 2 2 Bt 4'-0"
102" 0 - 2700 6"x6" 2 2 1-6" 4'-0"
2700 - 3700 B"X6" 2 3 -6 4'-0"
3700 - 6700*  6'x8" 2 3  2-0 3~ 0"
120" 0 - 4500 6'x6" 3 0 1'-6" 4'-0"
4500 - 5800 6"x6" 3 0 2'-0" §=0F
5800 - 7800*  6'x8" 3 0 D= 4= P
138" 0 - 5000 6"x6" 3 0 1t- 6" 4'-0"
5000 - 9000 6"x8" 3 0 . Q" 4'-0"
156" 0 - 6400 6"xX6" 3 2 2. Q" 4'-0"
6400 - 7800 6'x8" 3 2 2'- 0" 4'-0"
7800 - 10,200 6"x8" 3 3 2. 0" 4'-0"
9" 96" 0-5600  6"x8" 2 2 B'= o 4'-0"
5600 - 8600 6"x8" 3 3 I 4'-0"
120" 0 - 7000 6'x8" 3 2 o' 0" =0
7000 - 10700 6"x8" 3 3 9.1 4'-0"
138" 0 - 8000 6'x 8" 3 2 !0 4'-0"
8000 - 12300 6"x8" 3 3 D" AP
156" 0-9100 6'x8" 3 2 B 4'- 0"
9100- 13900 6"x8" 4 3 BB 4'-0"

*Panel may require horizontal or vertical splice in HDO or ALU

Project Directional sign construction diagram

Capital Maximum Panel Post Post “Z’Bar Footing  Footing
Letter Panel Size Size Number Cross Depth
Height Length (sq. in.) Section
. 54" 0-1100 4"x 4" 2 0 1'-6" 4'- 0"
3 60" 0 - 1800 4"x 6" 2 0 1'-86" 4'- 0"
78" 0 - 2400 4"x 6" 2 2 18P 4'-Q"
4" 60" 0 - 2400 4'x68" 2 0 {i=5" 4'-0"
86" ' 0-3800 @ 4"x6" 2 2 4 4'-0"
6" T2 0 - 3500 6"x 6" 2 2 1'-6" 4'-0"
3500 - 4800 6'x8" 2 2 2. Q" 4'-0"
96" 0 - 4700 6"X 6" 2 2 & - G 4'-0"
4700 - 6400*  B"x 8" 2 2 Bl 4'- 0"
120" 0 - 5800* 6"x6" 3 0 5t=g" 4=
5800 - 7800*  6"x8" 3 0 2= 4= DF

*Panel may require horizontal or vertical splice in HDO or ALU
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0.1 Intent

0. Introduction

0.1.1 The following pages in this docu-
ment (B.2d-i) identify the general contract
performance requirements for sign fabri-
cators, sign installers, and material sup-
pliers. It is provided as a guideline for
attachment to, or to be made part of all
requests to Contractors for signs, in com-
pliance with the U.S. Army Corps of
Engineers Sign Standards Manual.

0.1.2 The function is to provide a com-
mon standard by which to select contrac-
tors and evaluate work in-progress and
work supplied to Corps projects.

0.1.3 This document has been reviewed
by the Office of Contracting Policy for use
when contracting for signs, sign installa-
tion and sign maintenance services in
compliance with the U. S. Army Corps of
Engineers Sign Standards Manual.

0.2 Contents

. Technical Provisions

i
1.1 Authority B.2e
1.2  Definitions B.2e
1.3 Submissions B.2e
1.4  Quality Assurance B.2e
1.5 Delivery and Storage B.2f
1.6 Installation (Optional) B.2f
2. Sign Specifications

2.1 General B.2¢g
2.2 Materials B.2g
2.3 Graphic Capabilities B.2g

3. National Sign Supply Agreements
3.1 Description B.2h

4. Contractor Qualifications
4.1 Reqguirements B.2h

5. Government Provisions
5.1 Additions and Modifications B.2i
5.2 QOrdering and Receiving B.2]

6. Contract Instructions
6.1 General B.2i





Performance Specifications
Technical Provisions

B.2e

1.1 Authority

1. Technical Provisions

1.1.1 In the event of any conflict
between these provisions and the
attached document entitied Sign
Standards Manual, EP 310-1-6a & 6D,
the requirements of the latter document
shall take precedence and apply.

1.2 Definitions

1.2.1 For the purpose of this document
the following definitions shall apply.

1.2.2 Contractor shall mean the individu-
al, firm or corporation executing the con-
tract and performing the work under the
terms of the contract documents.

1.2.3 Contract documents shall mean all
drawings, specifications and other items
comprising the contract.

1.2.4 The Corps shall mean the desig-
nated representative of the U.S. Army
Corps of Engineers.

1.2.5 Standards, Sign Standards and
Sign Program Standards shall mean all
sign format designs, typography stan-

dards, material and fabrication specifica-
tions, and related planning and manage-
ment guidelines as contained in the
Corps of Engineers Sign Standards
Manual (EP 310-1-6a and 6b), all Sign
Program Management Advisories, and
associated documents including ER
1130-2-431.

1.2.6 Where Approved Equal, Other
Approved, Equal To, Acceptable, or other
general qualifying terms are used, it shall
be understood that reference is made to
the ruling and judgement of the designat-
ed representative of the Corps of
Engineers.

1.3 Submissions

1.3.1 Shop Drawings: Prior to the pro-
duction of any work, the Contractor shall
submit a signed copy of shop drawings to
the Corps. These drawings shall include:
details of construction and hardware, fin-
Ishes, and graphic reproduction drawings
of sign face (graphic format, legend,
typography, and symbols). All shop draw-
INgs signed "approved" shall supersede
originating drawings. The Contractor
shall assume responsibility for errors in
their drawings.

1.3.2 The Contractor shall notify the
Corps of Engineers of any discrepancies
In, or omissions from drawings and speci-
fications that are part of these contract
documents before commencing work and
request clarification. The Corps will pro-
vide a written addendum and will not be
responsible for oral instructions.

1.3.3 Samples: Submit following sam-
ples which, once approved, shall become
the standard against which the product

shall be judged: joining detail, laminating
detail, graphic application detail, hard-
ware application, detail of each type of
finish material and an exact full-size pat-
tern, showing typeface, letter-, word-, and
line-spacing, and placement of legend on
sign panel for each of the specific type(s)
of sign(s) (for example: STANID,
APRDIR, Recreation Grids 1-3, RS, etc.)
to be produced.

1.3.4 Graphics: Prior to production, the
Contractor shall submit exact (full or half-
scale) fine-line pen plotting, or weeded
rubylith film patterns of all standard signs
faces to be produced as shown in the
Sign Standards Manual. These submis-
sions shall include all typography, sym-
bols, rules, border (crop marks) and other
graphic elements that are part of the sign
face. These patterns will become the
standard by which all fabricated signs are
judged.

1.4 Quality Assurance

1.4.1 The Contractor upon acceptance
and approval of the submittals shall
assume full responsibility for the con-
struction, materials and workmanship of
the work described in these notes and
drawings, and will be expected to provide
signs that meet or exceed those stan-
dards.

1.4.2 The Corps reserves the right to
inspect the Contractor's manufacturing
and storage faclilities, sign materials, sup-
plies and products at any time the
Contractor is manufacturing sign prod-
ucts for the Corps.

1.4.3 The Corps reserves the right to
disassemble any finished product and to
subject it to any test necessary to deter-
mine its strength or integrity. In the event
of product failure, the Contractor shall be
required to rectity all deficiencies noted
by the Corps. If any product is damaged
by the test result but meets the stan-
dards, the Contractor shall be reimbursed
for replacement.
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1.4 Quality Assurance
Continued

1.5 Delivery, Storage

1.4.4 The Contractor shall replace at
his/her own expense all signs or sign
parts that are damaged or defective,
before final acceptance.

1.4.5 The Contractor shall replace or
repair as directed by the Corps all dam-
aged or defective materials, or signs
which fail to meet specifications at the
point of delivery, upon completion of
installation, or within a period of one (1)
year exposure to the natural elements
from the date of final acceptance.

1.5.1 All signs shall be completed and
delivered within six (6) weeks of date of
authorization to proceed along with
receipt of the Purchase Order or
Contract, unless otherwise specified.

1.5.2 The Contractor shall submit an
itemized written confirmation of each
order within three (3) working days with a
delivery and/or installation schedule, less
any item in question. The Contractor
shall attach in writing any questions con-
cerning the order and return these with
the confirmation. The Corps will submit in
writing, a clarification for any item in
guestion. Upon receipt, the Contractor
will confirm these additional items as
hoted above.

1.5.3 Orders of special, non-catalog
signs shall be confirmed by the
Contractor with a half-scale or full-scale
plotted drawing or weeded rubylith film of
the custom sign-face, showing legend in
specified typeface, with letter-, word-,
and line-spacing as it will appear on the
actual sign. Plotted drawings shall be
approved by the Sign Coordinator.

1.5.4 The Contractor shall store, ship
and handle all signs so as to protect
them from any kind of damage.

1.4.6 The Contractor is advised that any
cost caused by defective or ill-timed
work, as a result of, but not limited to
inferior workmanship, materials, improper
scheduling, or delinquent shipment shall
be born by the Contractor.

1.5.5 Each package shall be clearly
labeled and include complete instructions
on how to unpack, assemble and install
the sign.

1.5.6 Each shipping container shall be
closed and sealed on all sides. Signs and
sign parts must be properly packed and
braced to prevent them from shifting or
abrading or otherwise being damaged
while in transit. Any container weighing
over sixty (60) pounds must have a
raised base to allow lift truck forks to be
placed under the package without caus-
ing damage to the container.

1.5.7 Complete sign assemblies shall be
shipped disassembled in two (2) units,
unless otherwise specified by the Corps.
One (1) unit shall contain sign panel(s),
frame assembly(s), and assembly hard-
ware, and one (1) unit shall contain sign

post(s).
1.5.8 Separately ordered sign panels

shall be shipped with all necessary
attachment hardware in one unit.

1.6 Installation (Optional)

1.6.1 When installation is included in the
project sign order, installation charges
relating to a specific project may be nec-
essary to meet a minimum dollar require-
ment. This amount will vary depending
on the location of the Contractor. |n the
event the minimum charge cannot be
met, the Contractor shall ship the item(s)
ordered and an approved local sign
Contractor shall be contracted to provide
requested installation services.

1.6.2 With installation the Contractor is
to furnish at his own cost all labor, materi-
als, tools, equipment, loading/unloading
and transportation services required to
perform and complete the work according
to the specifications and contract docu-
ments. All work shall be done in accor-
dance with the highest standards of the
industry.

1.6.3 The Contractor shall follow all reg-
ulations and instructions for installation

as provided in the Contract Documents
or by the Sign Standards Manual, and
shall notify the Corps if such installation
will not provide permanent, rigid installa-
tion within existing site conditions.,

1.6.4 The Contractor shall contact the
Corps Project Manager at least fourteen
(14) days prior to delivery/installation to
be instructed when and how delivery
and/or installation are to be made. The
Corps cannot delay or detain contractors
unnecessarily or prevent them from
meeting the schedule without providing
written notification, at least fourteen (14)
days prior to delivery and/or installation.

1.6.5 Designated temporary or perma-
nent signage at the location of any new
sign shall be removed completely by the
Contractor prior to installation of the new
signs unless otherwise specified.
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Continued 1.6.6 All existing signage and related 1.6.10 The Contractor shall protect all
structures shall be removed from the pro-  adjacent structures, surfaces, vegetation
ject and disposed of properly in accor- and plant materials from damage during
dance with state and local regulations installation. Any damage to the items
unless otherwise indicated. described above must be restored to

: original condition and appearance, or
1.6.7 The Corps shall be responsible for .
: - . replaced within thirty (30) days. The
identifying the exact placement location :
of eac:}l’; s?gn panel Tie Contraciorshall  Contractor shall provide a'l necessary
i Dnsible' R ———— protection for his work until turned over to
RTINS JraaiDage X the Corps.
underground utilities due to digging in the
specified location. 1.6.11 The Contractor shall remove all
king, sign boxes, and construction
1.6.8 The Contractor shall check and Rk, S
verify all dimensions and conditions at materials frﬂmlthe project upon comple
. . . ) . tion of installation.
the job site prior to installation.
. 1.6.12 The Contractor shall submit two
168 e Gontractorshal etal l, (2)copies of the nvace, showng e
hegi e order or contract number, and certifying
g J ' that installation is complete and correct.
2. Sign Specification

2.1 General 2.1.1 All sign fabrication shall comply to any kind shall be permitted without the
the standards as described in the Sign express written confirmation of the Corps.
Standards Manual. No modification of

2.2 Materials 2.2.1 All materials shall be new and of approved equal. These products and

first quality. Materials shall meet or
exceed the standards and specifications.
Factory seconds shall not be accepted.

2.2.2 Shop tolerances shall not exceed
+0.0625" (1/16"). Tolerances include, but
are not limited to, overall dimensions,
alignment of mounting hardware and
adherence to graphic formats. Field toler-
ances shall not exceed +£0.125" (1/8").
Tolerances include but are not limited to,
leveling and alignment of mounting,
height above grade level (HAGL) and
interfit of sections of large signs with
frames.

2.2.3 All materials shall comply with the
items provided in the Sign Materials and
Manufacturers List (Appendix E), or

materials have demonstrated capability to
comply with standards and specifications
as specified in the Sign Standards
Manual.

2.2.4 To determine what is an equal or
better product when a material is speci-
fied by name with note “or approved
equal”, the burden is on the manufacturer
to provide proof to the District Sign
Program Manager that the alternate prod-
uct can and does meet or exceed Corps
standards by comparisons using all avail-
able performance criteria, product war-
ranties, convenience of maintenance, and
overall appearance. “Equal or better” is
not based on the cost of the material, but
rather on product specifications.

2.3 Graphic Capabillities

2.3.1 All typesetting shall comply with
standards for the use of Haas Helvetica
Regular, Helvetica Medium, and
Helvetica Bold, as described in Appendix
D of the Sign Standards Manual. No
modifications shall be permitted.

2.3.2 All computer-generated graphics
shall comply with the specifications as
described in Appendix B and D, including
the Type Generation Standards, of the
Sign Standards Manual. No modification
shall be permitted without the express
written approval of the Corps.

2.3.3 Computer-generated symbols digi-
tized from artwork provided in the Sign
Standards Manual must match one-to-
one the original artwork when placed on
samples cut from rubylith film. Digitized
symbols should be kept on file by the
Contractor for reproduction in any size
required.

2.3.4 Formats and graphics for non-cata-
log, custom made signs shall be kept on
file for a period of one year by the
Contractor for future reproduction without
any additional make-up cost.
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National Agreements and Qualifications

3.1 Description

4.1 Requirements

The following conditions of this contract
performance specification are applicable
to all national supply contracts and
agreements.

3. National Sign Supply Agreements

3.1.0 The following contract services and
performance requirements apply to all
suppliers who are providing signs to the
Corps under a National Sign Supply
Agreement. This includes designated
contractors under a National Require-
ments Contract, UNICOR: Federal Prison
Industries, and contractors on the

General Service Administration contract
schedule who have a demonstrated
capability to comply with applicable
Corps Sign Standards and/or specific
sign products.

4. Contractor Qualifications

4.1.1 No subcontracting for sign manu-
facturing shall be allowed, in part or in
whole, unless otherwise agreed upon by
both parties in writing. The Contractor
shall have all resources to produce the
signs in-house.

4.1.2 On a quarterly basis beginning with
January 1, the Contractor shall provide
the National Sign Program Manager a
computer print-out of all signs ordered.
The listing, alphabetically ordered by
District, and Project, and shall include,
but is not limited to; sign type code, spec-
ification code, legend size (A), quantity,
date of purchase and exact description of
all non-catalog signs.

4.1.3 The Contractor shall provide a
price list for all standard catalog Corps
sign products. Requests for quotations
for non-catalog signs shall be submitted
to the Contractor in writing by the order-
ing Corps office. The Contractor will sub-
mit a written quotation for work unless
the price can be determined directly off a
approved price schedule.

4.1.4 All finished sign panels shall be
provided with a weather resistant ident-
ification placed on the back of the sign
iIndicating sign plan ID number, manufac-
turer, and date of fabrication. Format of
identification to be specified by the
National Sign Program Manager.

4.1.5 The Contractor shall inform the
Corps National Sign Program Manager of
any order that does not comply with the
Sign Standards Manual prior to fabrica-
tion.

4.1.6 The Contractor shall have the fol-
lowing methods of communication;
incoming WATS line; telefax; and elec-
tronic mail (as supplied by tie-in with
Corps network).

4.1.7 The Contractor shall furnish a toll-
free telephone number, staffed during
normal business hours for information on
sign assembly, installation and ordering.

4.1.8 Prior to the awarding of the con-
tract, the Corps may inspect the facilities
of the Contractor to verity capability to
perform contract requirements.

4.1.9 The Contractor shall have sufficient
financial stability to carry both the antici-
pated level of raw materials and product
inventory, while simultaneously carrying
outstanding receivables.

4.1.10 The Contractor must maintain
and support a formal quality assurance
program, to be evidenced by the employ-
ment of a full-time Quality Assurance
Manager and supporting written docu-
mentation.

4.1.11 All deliveries and shipping sched-
ules shall be coordinated with the desig-
nated representatives of the Corps of
Engineers. All schedules for the above
listed contracted suppliers shall be main-
tained within a 5% error margin (3% of
total production/delivery time) during any
six (6) month period.

4.1.12 Any failure of the Contractor to
live up to the regulations and require-
ments as described in these contract
documents and items included in the
General Contract Provisions shall be just
cause for the Corps to terminate this
agreement.





Specifications: RRW-2 B.3-2

Hev. 1

All items listed below shall con-
form to material specifications as
described on page B.3 through
B.3a for routed redwood signs,
unless otherwise instructed on
this page.

1 Panel, 2"thick redwood with
2"x 1.25" routed endstrip to create
a 0.5" reveal, see detail 3, page
B.7-2. Width dimension of sign
face i1s measured from the inside
reveal on each endstrip.

2 Solid or glue laminated red-
wood post, 4"x 4", 4"x 6", 6" x 6".
The dimension parallel to the sign
face shall be equal to the Capital
Letter Height (A). Post size shown
here reflects the HAGL and does
not include the section under
ground. For footing see page
B.2a-b.

3 Panel| attachment hardware
shall be 0.3125" socket head cap
screws and 0.5" washers, counter-
sunk at least 0.25" from the sur-
face of the sign post. For attach-
ment see detail 3, page B.7-2.

NOTE: Double-faced signs shall
be installed identical to single-
faced signs, with a second sign
panel mounted flush to the back-
side of the sign post. For attach-
ment see detail 4, page B.7-2.

NOTE: Signs with panel heights
less than 27" shall require only 2

bolts per side. \/
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Specifications: RRW-6

an'e

All items listed below shall con-
form to material specifications as
described on page B.3-3a for
routed Redwood signs, unless
otherwise instructed on this page.

1 Panel, 2" thick with 2" x 1.25"
endstrip. Dimensions of sign face
indicate the panel including the
endstrip.

2a Panels no greater than

24" x 36" shall be attached to wall
surfaces using threaded studs
protruding from back of sign. Studs
shall be permanently affixed square
to the face of the panel.

Silicone adhesive shall be used
in wall holes receiving the threaded
studs, and in generous amount on
the remainder of the sign back.
Wall surface shall be clean and
free of loose particles to promote
good adhesion of silicone. Use
foam tape or other temporary
bracing until permanent adhesives
are set.

2b Panels greater than 24" x 36"
shall be attached to wall surfaces us-
ing a metal cleat, receiving hardware
in a routed slot. Metal cleat shall be
125" aluminum, 2" wide with length
8" less than width of sign. It shall be
screwed securely to the back of the
sign face with No.12 flat head Phillips
zinc plated wood screws. Cleat is to
overlap routed groove with sufficient
clearance to receive wall hardware.
Appropriate hardware for wall material
shall be used to securely fasten the
panel (i.e. lead anchors, hollow-wall
anchors, lag bolts, etc.). Silicone
adhesive may be used in addition to
mechanical fasteners to permanently
secure sign panel to wall surface.

Exploded View (2a)
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Specifications: RRW-7

B.3-7

All items listed below shall con-
form to material specifications as
described on page B.3-3a for
routed Redwood signs, unless
otherwise instructed on this page.

1 Solid or glue laminated post,

6" x 6”. Graphics shall be routed
directly in the sign post, not in an
indivicﬁ’Ja[ panel. Post size shown
here reflects the HAGL and does
not include the section under
ground. For footing see page B.2a-b.

Sl

Isometric
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Specifications: HDO Plywood Signs (HDO) B.4

Rev. 1

1.1 Sign

1. Materials

Panel shall be fabricated from High
Density Overlaid plywood (HDQO), 60-60
non-oiled resin impregnated fiber, black in
color. All Douglas Fir exterior, marine-
grade, to meet product standard PS1-83;
or all exterior plywood PS1-83 group 1,
with B grade veneers on both sides. Each
panel should be edge-branded marine-
grade HDO EXT PS1-83; or HDO B-B G |
EXT PS1-83, 7 PLY.

Panel shall be 0.75" thick unless other-
wise specified. Panel dimensions shall
have a tolerance of +.125" No cleats or
joints shall be permitted for panels with a
dimension smaller than or equal to 10-5".

Panels shall have 0.187" safety corner
radius unless otherwise specified.

Edges shall be rounded or beveled to a
radius of 0.09375".

All surfaces shall be flat and smooth.
Core gaps to be filled with polyester body
filler, Bondo, or approved equal. Finish-
sand all edges and panel face. Back sur-
face shall be sanded with 50-60 grit sand
paper.

All drilling shall be done with high-speed
drills, using solid backing to avoid chipping.

All cutting shall be done with high-speed
saws. Rotary saw blades to be carbide
tipped. Power saws shall have little or no
set and as much lead as possible. Blades
on table saws shall not extend more than
1" and not less than 0.5" through panel.
Panels will be fed through slowly to avoid
damage to overlay.

Panels to be stored shall be stacked flat
on a clean surface in an enclosed and
well-ventilated area; do not store on con-
crete surfaces.

Wood frame shall be manufactured of
construction heart redwood lumber.
Lumber sizes for frame will vary depend-
ing on post dimensions. For nominal
dimensions larger than 4" x 47, treated
Douglas fir No.1 grade, or better, may be
used. Dimension length of frame 2" longer
than finished panel to create a reveal
along the sides. Lumber sizes vary
depending on post dimensions.

Post Size ~ Lumber
6" 2"x 4"
gﬂ 4”x 4“
12" 4"x 4"

Intermediate support members shall be
installed for large size panels.

Panel Size Support Member(s)
0-0" 1wwd-11" 0
o= 0" MWTI=11* 1
12'~0" 1017 -11" 2
18'-0" and up 3

Metal cross braces (Z-bars) shall be
fabricated from aluminum 6061-T6 Z-bar,
2.687" x 3" x 2.687". For large panels,
standards are provided on page B.2c,
and on each sign specification pages for
HDO signs.

Solid posts shall be fabricated of one
piece construction heart redwood lumber
per grading rules of the California
Redwood Association, or better. For nom-
inal dimensions larger than 4" x 47 treat-
ed Douglas fir No.1 grade or better, or
treated southern yellow pine No.1 or bet-
ter may be used. Material shall be well
seasoned and free of any defects.

All post sizes may be no more than 0.5
less than nominal dimensions, and will be
sanded prior to finishing.

Douglas fir and southern yellow pine
shall be weathered a minimum of one (1)
year after installation prior to stain
application.

Glue laminated posts can be used as
an alternate and shall be constructed of
clear heart, kiln dried redwood only.

All completed sign panel and post assem-
blies must be pre-drilled and assembled
in the shop prior to shipment to check
alignment and ensure proper fit once
installed. Panels manufactured as sepa-
rate units shall be pre-drilled with T-nuts
and Z-bar braces attached to panel when
manufactured.

1.2 Hardware

Panel attachment to post or brace shall
be 3/8" socket head cap bolts, 3/8" wash-
ers and 4-prong straight barrel T-nuts. T-
nut to be countersunk and backfilled with
Bondo, or approved equal, flush to front of
panel. Cap bolt head to be countersunk a
minimum of 0.25" below the surface of
post. Over-tightening of hardware may
damage sign panel.

Panel attachment to frame shall be
—2"x 2" aluminum keyhole receiving
plate, to be attached to panel with four
(4) No.12 flat head wood screws. A slot
of 0.5" deep shall be routed to receive
hex bolt.

— 0.375"bolts with 0.5625" hex heads
and hex nuts. Bolt shall be threaded
through frame leaving 0.125" of shait





Specifications: HDO Plywood Signs (HDO)

(cont’d)

B.4a

Rev. 1

1.2 Hardware
Continued

exposed on either side after attaching
hex nut. Panel with keyholes is hung on
nex head or nut. Four (4) keyholes shall
be used per panel for dimensions up to
8'- 0" Larger panels must use six (6)
plates per panel.

Wood frame assembly hardware shall
be 2"x 2" or 3" x 3" aluminum angle
brackets, to be attached to frame with six
(6) 0.375" lag bolts, or approved equal.

Wood frame attachment hardware shall
be 0.5"x 6"lag bolts to attach frame to
sign posts.

1.3 Laminates

Adhesive for post construction and duplex
HDO panels shall be phenolic resornicol
moisture resistant, or approved equal.
Application must be performed within 15
minutes between the first glue application
and the final setting of the clamps. The
surface of each joint face shall be com-
pletely covered with adhesive.

Air temperature shall be between 70-90
degrees Fahrenheit during drying of

boards, glue application and curing pro-
cess. Lumber to be dried not less than 24
hours prior to gluing.

Moisture contents of lumber to be glued
shall be between 12-15%, with a 3% mar-
gin between wettest and driest piece.

Surface joints shall be smooth and true,
free from machine joining marks and
chipped or loosened grain.

1.4 Finishes

Paint shall be Benjamin Moore No.120-63
poly-silicone enamel, or approved equal.
Apply one (1) coat to the back and edge of
the panel as a primer, prior to application
of retro-reflective sheeting, and one (1)
coat after application to seal the edge.
Sheeting shall be masked before painting,
and shall be removed immediately after
enamel application. A minimum of 4 + 0.25
mil. dry film thickness shall be applied (two
generous coats). Front of panel where
retro-reflective sheeting will be applied
shall not be painted.

Stain shall be semi-transparent waterproof,
anti-bacterial redwood stain to match Corps
Brown, Olympic brand redwood stain No.
715, or approved equal. Apply with brush
or roller to posts. Stain shall be thoroughly
mixed prior to and during application to en-
sure even pigmentation. Posts will be dried
a minimum of 24 hours prior to shipping.

Paint room facilities shall be well-venti-
lated, dust-free and enclosed. Air temper-
ature shall not be less than 65 degrees
Fahrenheit during application of paint.

Cleaning of the panels shall be per-
formed prior to application of paint or
retro-reflective sheeting, to remove part-
Ing agent on panel surface. Areas to be
painted shall be scrubbed with petroleum
hydrocarbon solvent, Toluene, Socal
No.1, or approved equal, using an abra-
sive synthetic fiber pad. Wipe the surface
clean with mineral spirits.

Finished sanding shall be performed
prior to the application of the first and
second coat of paint. Paint must be thor-
oughly dried before sanding. All sanding
residue shall be removed from the sign
with tack cloth. Do not sand panel after
applying the second coat of finish paint.

2.1 Retro-reflective sheeting

2. Graphics

Background and legend shall be engi-
neer grade, premium quality, wide angu-
larity enclosed lens retro-reflective materi-
al to meet or exceed the standards of:

— General Services Administration,
Federal Supply Service specification
[ -5-300-C, Reflectivity 1.

— U.S. Department of Transportation,
Federal Highway Administration, Standard
Specifications for Construction of Roads
and Bridges on Federal Highway Projects,
current edition FP-85 Sections 633.06
and 718.01.

Background and legend shall use sheet-
iIng from the same manufacturer. Mixing
of sheeting from different manufacturers
shall not be permitted.

No more than twelve (12) months will
have elapsed from date of purchase to
the date of application.

Background application to HDO
Plywood shall be as described by the
manufacturer and approved by the desig-
nated representative of the Corps of
Engineers. Corps Brown and all highway
colors may be either pressure-sensitive
or heat-activated applied. Special water-
way colors are only available with pres-
sure-sensitive adhesive.

Panels shall be covered with one
unspliced sheet, unless the dimension is
larger than 48" in vertical direction.
Splices shall be positioned so as not to
fall within legends. Top piece shall over-
lap bottom piece by a minimum of 0.5",
but not more than 0.75" Spliced sheets
shall be color matched.

Background shall be adhered to front of
sign panel prior to legend application.





Specifications: HDO Plywood Signs (HDO)

(cont’d)

B.4b

Rev. 1

2.1 Retro-reflective sheeting
Continued

Legend application shall be as described

by the manufacturer and approved by the
designated representative of the Corps of
Engineers and may be either pressure-
sensitive or heat-activated applied. No
loose or curled edges, bubbles or blisters
shall be permitted.

Legend shall be adhered to sign panel
after application of background sheeting.

Top edge treatment shall be Avery
No.961, 3M No.639 clear fiim 3" wide, or
approved equal. Film shall be applied in

24" strips, beginning from each outside
edge and taping toward center of sign.
Film shall overlap at least 2" at each joint.

Heat-activated sheeting shall be double
cycled through the vacuum applicator,
one time when applying the background
sheeting and one time when applying
the legend.

2.2 Silkscreen

Screen printing may be used to make
signs that are not Corps Brown assuming
that the color stability, retro-reflective
qualities and overall durability are equal.
The decision to use screen printing ver-
sus computer cut and applied legends
should be based on which method Is
most cost effective for the number of
signs required. If lemon yellow Warning
or Caution signs with cut vinyl black leg-
ends are being vandalized, then they
should be manufactured with black
screen-printed legends.

Formulation cards shall be filed for
each individual ink color to ensure con-
sistency of the product. Filed information
shall include, but is not limited to, ink
formula with designated color code, thin-
ner and retarder adjustments in
grammes, batch numbers of inks, thin-
ner and retarder, mesh tension, emul-
sion coating and exposure units/time.
When semi or fully automatic equipment
is used, additional information shall be
filed for: off contact, peel, speed,
squeegee, flood speed, curing tempera-
ture and belt speed.

Inks shall have a light fastness rating of
7-8 on the piN 16525 (Wool Scale) or
equivalent industry standard, and must
be able to withstand 375 degrees
Fahrenheit (190 degrees Celsius) with-
out noticeable change of pigmentation.

Ink type shall be acceptable to manu-
facturer of substrate.

Inks shall be formulated using a com-
puter colorimetry system and shall be
matched with a tolerance of £ 0.1
grammes.

Colors shall conform to the listing in
Section 4 in this manual and/or material
color control samples on file with the
National Sign Program Manager.

Ink cure and compatibility are to be
confirmed by cross hatch tape test, or
equivalent industry standard.

Thinner and retarder used in the
adjustment of the inks shall be specified
by the ink manufacturer. Additions shall
be made by weight with a tolerance

of £0.1 grammes and filed on the for-
mulation card.

Screens shall be 254 polyester monofil-
ament, mesh tensioned to no less than
18 newtons. Mesh tension, emulsion
coating and exposure units/time are to
be established and filed on the formula-
tion card.

Printing shall be performed on semi or
fully automatic equipment with a
repeatability tolerance of £ 0.004" in
conjunction with a forced air conveyor
drier. Off contact, peel, speed,
squeegee, flood speed, curing tempera-
ture and belt speed are to be estab-
lished and filed on the formulation card.

A fiberglass laminated urethane
squeegee set at a 75 degree angle is to
be used.





Specifications: HDO-1 B.4-1

Rev. 1

All items listed below shall conform
to material specifications as de-
scribed on page B.4 through B.4b
for HDO plywood signs, unless oth-
erwise instructed on this page.

1 Panel, 0.75" thick backed with
4"x 0.75"HDO strips glue laminated
flush to the edge of the panel. Strips
to be laminated prior to finish work.

2 Frame, 2"x 4" or 4" x 4" lumber.
Length of frame to be sized 2"
longer than panel to create a 1"
reveal on either side. Lumber sizes
vary depending on post dimensions.

3 Solid or glue laminated post,
4Hx 4]‘!1 4]‘!x 6”1 gﬂx SH‘ Dr 12“ x 12]1-
The dimension parallel to the sign
face shall be equal to the Capital
Letter Height (A).

Post size shown here reflects the
HAGL and does not include the sec-
tion under ground. For footing see
page B.2a-b.

4a-b Panel attachment hardware.
For attachment see detail 1, page
B.7-1.

S Frame assembly hardware. For
attachment see detail 2, page B.7-1.

6 Frame attachment hardware,

NOTE: Intermediate support mem-

ber(s) as shown are not representa- g
tive for this particular sign type. Use .
depends on the length of each Exploded View

individual sign panel, see frame
specification page B.4-4b
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Specifications: HDO-2

B.4-2

Rev. 1

All items listed below shall con-
form to material specifications as
described on page B.4 through
B.4b for HDO plywood signs,
unless otherwise instructed on
this page.

1 Panel, .075"thick backed with
4"x 0.75" HDO strips, glue lami-
nated flush to the edge of the
panel, Strips to be laminated prior
to finish work.

2 Frame, 2"x 4" (4" nominal
dimension facing back of sign
panel) or 4" x 4" lumber. Length of
frame to be sized 1" longer than
panel to create a 0.5"reveal on
both sides of the panel.

3 Solid or glue laminated post,
4"x4" 4"x6", or6"x 6" The
dimension parallel to the sign face
shall be equal to the Capital Letter
Height (A). Post size shown here
reflects the HAGL and does not
include the section under ground.
For footing see page B.2a-b.

4a-b Panel attachment hardware.
Hex bolt and receiving keyhole
plates mount 4" inboard from out-
side edges of panel. For panels
longer than 56" an additional bolt
and keyhole plate should be
placed at the center of panel
along top and bottom. For attach-
ment see detall 1, page B.7-1.

5 Frame assembly hardware.
For attachment see detail 2,
page B.7-1

& Frame attachment hardware.
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Specifications: HDO-3

B.4-3

Rev. 1

All items listed below shall con-
form to material specifications as
described on page B.4 through
B.4b for HDO plywood signs,
unless otherwise instructed on
this page.

1 Panel, 0.75"thick.

2 Solid or glue laminated post,
4"x 4" 4"x 6" 6"x 8" or8"x 8"
Post size shown here reflects the
HAGL and does not include the
section under ground. For footing
see page B.2a-b.

Ja-c Panel attachment hardware.
Enr attachment see detail 5, page
T-2.

NOTE: Double-faced signs shall
be installed identically to single-
faced signs, with a second sign
panel mounted flush to the back of
the sign post, see detail 6, page
B.7-2. After mounting, cover sock-
et head cap screw with circular
patch of retro-reflective sheeting
matching panel sign face.

NOTE: Vertically align T-nut to
center of post. Horizontally place
T-nut between 3" - 6" from top and
bottom edges of the sign. Actual
location will depend on size of the
panel.
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Specifications: HDO-3 B.4-3

Revy, 1

All items listed below shall con-
form to material specifications as
described on page B.4 through
B.4b for HDO plywood signs,
unless otherwise instructed on
this page.

1 Panel, 0.75" thick.

2 Solid or glue laminated post,
4ﬂx 4”! 4ﬂ'x BII‘} B”x BH: ﬂr Sux 8”.
Post size shown here reflects the
HAGL and does not include the
section under ground. For footing
see page B.2a-b.

3a-c Panel attachment hardware.

For attachment see detail 5, page
B.7-2.

NOTE: Double-faced signs shall
be installed identically to single-
faced signs, with a second sign
panel mounted flush to the back of
the sign post, see detail 6, page
B.7-2. After mounting, cover sock-
et head cap screw with circular
patch of retro-reflective sheeting
matching panel sign face.

oV
NOTE: Vertically align T-nut to e
center of post. Horizontally place
T-nut between 3"- 6" from top and
bottom edges of the sign. Actual
location will depend on size of the
panel.
g
Exploded View
— TA
I i T - T
I | ::
| E
: ' ;
I :
| ! 7
| | 4
| | s
| | #
i == E_l_ _|"_E"__ :}::::E
17 I | _l g
B B
| I
= == i—1
Front View | = A Cross Section A-A

H?ffffffffjfffﬁfﬁfffﬁffffﬁfff}JEE

Cross Section B-B






Specifications: HDO-4

(Cont’d.)

B .4-43

Approach Roadway Directional signs.

The diagram below identifies the specific
design requirements to fabricate each

different size of approach roadway

directional sign as shown on page B.4.
The first three columns identify the size of
the panel and the following five columns
list the correct size and number of parts

of 9" shall follow intent of the basic

construction drawings as shown on page
B.4, but shall be engineered to meet local

requirements on a site-by-site basis.
Modifications may include, but are not

limited to thicker panels, larger dimension

posts, additional “Z" bars and larger

to construct the sign. footings.
Sign panels with a capital letter height
Capital Maximum Panel Post Post “Z"Bar  Footing Footing
Letter Panel Size Size Number Cross Depth
Height Length (sq. in.) Section
3 60" 0 - 2500 4"x6" 2 0 1'-6" 4 - Q"
80" 0-1400 4"x4" 2 2 1"-6" 4 -0"
1400 - 3000 4'x 6" 2 2 -6 4 -0
. 3000 - 3400 4" x8 2 2 2 -0" 4 -0
96" 0-2700 4" x6" 2 2 1"-6" 4" - 0"
2700 -4200 4"x 8" 2 2 2 = 07 4'-0"
104’ 0-2900 4"x 6 2 2 ik g 4'-0"
2900 - 4500 4" x 8" 2 2 2 -0 4 -0
6" 84" 0 - 3200 6"x6" 2 2 17 =6" 4 -0
3200 - 4200 B'xg 2 2 1-=6" 4" -0
4200 - 5200 6"'x8" 2 2 2 -0" 4 -0
102" 0-2700 6" x6" 2 2 1"-6" 4’ - 07
2700-3700  6'x6" 2 3 1" £-0r
3700 - 67007 6"x8" 2 3 2 -0 4' - Q"
120" 0 - 4500 6"x6" 3 0 1'-6" 4 -0"
4500 - 5800 6'x6" 3 0 2 -0 4 -0
5800 - 7800~ o' x8" 3 0 2 -0 4" - (0"
138" 0 -5000 B"x6" 3 0 1" -6" 4 -Q"
92000 - 8000 6"x8" 3 0 2 - 0" 4'- 0"
156" 0-6400 6"x6" 3 2 2 -0" 4 -0
0400 - 7800 6"x8" 3 2 g 4 -0
- /800-10,200" 6"x8" 3 3 2 =.0" 4 - 0"
*Panel may reguire horizontal splice in HDO
Project Roadway Directional signs. The diagram below identifies the specific
design requirements to fabricate each
different size of project roadway directional
sign as shown on page B.4. The first three
columns identify the size of the panel and
the following five columns list the correct
size and number of parts to construct
the sign.
Capital Maximum Panel Post Post ‘" Bar  Footing Footing
Letter Panel Size Size Number Cross Depth
Height Length (sq. in.) Section
2" 54" 0-1100 4t x4 2 0 1'-86" 4-0"
3" 60" 0-1800 4" x 6" 2 0 1"-6"  4'-0
/78" 0 - 2400 4" x 6" 2 2 1" -6" 4' - (0"
4" 60" 0 - 2400 4" x 6" 2 0 1'-6" 4'-Q"
86" 0 - 3800 4" x 6" 2 2 1 =6 4' - Q0"






Specifications: HDO-5 B.4-5

Rev. 1

All items listed below shall con-
form to material specifications as
described on page B.4 through
B.4b for HDO plywood signs,
unless otherwise instructed on
this page.

1 Panel, 0.75"thick. Panels using
a sign type code “PS” shall have
corners with a radius matching the
outside borderline provided on the
artwork (see page 8.31). All other
sign types shall have the specified
safety radius.

2 Solid or glue laminated post
4"x 4"or 4" x 6". Post size shown
here reflects the HAGL and does
not include the section under
ground. For footing see page
B.2a-b.

3a-c Panel attachment hardware.
For attachment see detall 5, page
B.7-2. Vertically center T-nuts on
both post and panel. Horizontally
place T-nuts between 1.5"- 3" from
top and bottom edges of sign.
Actual location will depend on size

of panel. Y ¥ ol
Exploded View

NOTE Double-faced signs shall be
installed identically to single-faced
signs, with a second sign panel
mounted flush to the back of the
sign post, see detail 6 page B.7-2.
After mounting, cover socket head
cap screw with circular patch of
retro-reflective sheeting matching
panel sign face.

NOTE: National Trail Markers
(9"- 18") should be positioned in
such a way, that the top of the
post is not seen from the front.
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Specifications: HDO-6

BI4-G

All items listed below shall con-
form to material specifications as
described on page B.4-4b for HDO
plywood signs, unless otherwise
instructed on this page.

1 Panel, .75" thick backed with
4" x .75" HDO strips, glue lami-
nated flush to the edge of the
panel. Strips to be laminated prior
to finish work.

2a Panels no greater than

24" x 36" shall be attached to wall
surfaces using threaded studs
permanently affixed square to the
face of the panel.

Silicone adhesive shall be used
in wall holes receiving the threaded
studs, and in generous amount on
the remainder of the sign back.
Wall surface shall be clean and
free of loose particles to promote

ood adhesion of silicone. Use
oam tape or other temporary
bracing until permanent adhesives
are set.

2b Panels greater than 24" x 36"
shall be attached to wall surfaces us-
iIng a metal cleat, receiving hardware
In a routed slot. Metal cleat shall be
125" aluminum, 2" wide with length
8" less than width of sign. It shall be
screwed securely to the back of the
sign face with No.12 flat head Phillips
zinc plated wood screws. Cleat is to
overlap routed groove with sufficient
clearance to receive wall hardware.
Appropriate hardware for wall material
shall be used to securely fasten the
panel (i.e. lead anchors, hollow-wall
anchors, lag bolts, etc.). Silicone
adhesive may be used in addition to
mechanical fasteners to permanently
secure sign panel to wall surface.

Exploded View (2a)

Exploded View (2b)
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Specifications: HDO-7

BI4-7

Rev, 1

All items listed below shall conform
to material specifications as
described on page B.4 through
B.4b for HDO plywood signs,
unless otherwise instructed on

this page.

1 Panel, 0.75"thick, to be lami-
nated to sign post with silicone
adhesive.

2 Solidpost,4"x4"or6"x6"
Post size shown here reflects the
HAGL and does not include the
section under ground. For footing
see page B.2a-b.

3 Panel attachment hardware.
For attachment see detail 5, page
B.7-2. T-nut shall be centered ver-
tically and horizontally on panel.

NOTE: To protect the end grain of
the post from water damage, the
top Is cut at a 10” angle to accom-
modate water run off.
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Specifications: HDO-8

B.4-8

Rev. 1

All items listed below snhall
conform to material specifica-
tions as described on pages
B.4 through B.4b for HDO ply-
wood signs unless otherwise
Instructed on this page.

1a Face panel and bottom
strip, .5" thick HDO plywood to
be thoroughly glue laminated
to .75" HDO plywood back
panel prior to finishing.

1b Back panel, .75" thick.
Front face of back panel
receiving insertion panels shall
be painted as described on
page B.4a.

2 Insertion panels, .5" thick
HDO plywood. To be attached
with No.12 flat head wood
screws. Each Insertion panel
shall be finished as an individ-
ual sign panel.

3 Solid 4" x 4" redweed
lumber post. Post size shown
here reflects the HAGL and
does not include the section
under ground. For footing see
pages B.2a and B.2b.

4a-b Panel attachment hard-
ware. For assembly see detalil
5, page B.7-2. Hardware on
top of the panel (T-nut) shall be
inserted in back pane! prior to
application of face material.
Vertically center the T-nuts on
post. Horizontally place T-nuts
on panel, (1) down from the
top edge and (1) up from the
bottom edge as listed below.

2" for panel with A=1"
3" for panel with A=2"
4" tor panel with A=3"

5 Insertion panel hardware,
No.12 flat head wood screws
placed 1.75" inboard from side
edges of strips. Place two
screws on each end of each
insert strip one (1) down from
the top edge and one (1) up
from the bottom edge as listed
below.

0.5" for strip with A=1"
0.75" for panel with A=2"
1" for panel with A=3"
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Specifications: HDO-9

B.4-9

Rev. 1

All items listed below shall con-
form to material specifications
as described on pages B.4
through B.4b for HDO plywood
signs uniess otherwise instruct-
ed on this page.

1 Panel, .75" HDO plywood.
Panels shall be attached to
brace, leaving 0.5" reveal
between panel and post.

2 Brace, 2.5" x 3.5" redwood
lumber. Length of brace to be
sized according to the number
of panels to be attached, includ-
iIng a 0.5" space between each
panel as stacked vertically.

3 Solid 4" x 4" redwood post.
Post size shown here reflects
the HAGL and does not include
the section under ground. For
footing see pages B.2a and
B.2b.

4 Brace attachment hardware
shall be 0.375" x 5" lag bolts
and 0.375" washers. Two or
three slats shall use two (2) lag
bolts per brace, four slat panels
must use three (3) lag bolts per
brace.

5a-c Panel attachment hard-
ware For assembly see detail 5,
page B.7-2. Hardware on slat
(T-nut) shall be inserted in panel
prior to application of face materi-
al. Vertically center the T-nuts on
brace. Horizontally place T-nuts
on panel, one (1) down from
the top edge and one (1) up
from the bottom edge as listed
below.

2" for panel with A=38"
3" for panel with A=4"
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Specifications: Aluminum Signs (ALU) B.5

Rev, 1

1.1 Signs

1. Materials

Panels shall be fabricated from Aluminum
6061-T6 alloy as per ASTM B209, to meet
or exceed standards as specified in FP-85
Section 719.03. Surface of panel shall be
commercially flat and free of buckles,
warps, dents, cockles, burrs and any fab-
rication defects. Panel thickness shall
depend on total square footage of surface
and maximum dimension.

Square Inch  Maximum Panel
Dimension  Thickness

< 900 < 30" 0.080"
< 900 > 30" 0.125"
> 900 < 30" 0.125"
> 900 > 30" 0.125"

Dimensions for panels shall have a toler-
ance of £0.125",

No cleats or joints shall be permitted
for panels up to 900 square inches with
no dimension greater than 30", All other
panels shall require reinforcement using a
metal framework.

Panels shall have corners with a safety
radius of 1" unless otherwise specified.

Metal cross brace (Z-bars) shall be fab-
ricated from aluminum 6061-T6 Z-bar,
2.687" x 3" x 2.687". For large panels,
standards are provided on page B.2c,
and on each sign specification pages for
ALU signs.

Solid posts shall be fabricated of one
piece construction heart redwood lumber
per grading rules of the California
Redwood Association, or better. For nom-
inal dimensions larger than 4" x 4" treat-
ed Douglas fir No.1 grade or better; or
treated southern yellow pine No.1 or bet-
ter may be used. Material shall be well
seasoned and free of any defects.

All post sizes may be no more than 0.5
less than nominal dimensions, and will be
sanded prior to finishing.

Douglas fir and southern yellow pine
shall be weathered a minimum of one
(1) year after installation prior to stain
application.

Glue laminated posts can be used as
an alternate and shall be constructed of
clear heart, kiln dried redwood only.

All completed sign panel and post assem-
blies must be pre-drilled and assembled
in the shop prior to shipment to check
alignment and ensure proper fit once
installed. Panels manufactured as sepa-
rate units shall be pre-drilled with T-nuts
and Z-bar braces attached to panel when
manufactured.

1.2 Hardware

Panel hardware shall be 0.375" socket
head cap bolts, 0.375" washers and plas-
tic or metal capped nuts. Cap bolts to be
countersunk a minimum of 0.25" below
the surface of the post.

Metal brace attachment (Z-bar) shall be
rivets, specified on fabrication drawing.

1.3 Laminates

Adhesive for post construction shall be
phenolic resornicol moisture resistant, or
approved equal. Application must be per-
formed within 15 minutes between the
first glue application and the final setting
of the clamps. The surface of each joint
face shall be completely covered with
adhesive. Glued posts to cure for a mini-
mum of 24 hours with clamps in place.

Air temperature shall be between
70°-90° F during drying of boards, glue

application and curing process. Boards to
be stacked on drying racks and dried not
less than 24 hours prior to gluing.

Moisture contents of lumber to be glued
shall be between 12-15%, with a 3% mar-
gin between wettest and driest piece.

Surface joints shall be smooth and true,
free from machine joining marks and
chipped or loosened grain.

1.4 Finishes

Stain shall be semi-transparent water-
proof, anti-bacterial redwood stain to
match Corps Brown, Olympic brand
Redwood stain No. 715, or approved
equal. Apply with brush or roller to all
exposed surfaces of sign panel and
posts. Stain shall be thoroughly mixed
prior to and during application to ensure
even pigmentation. Posts will be dried a
minimum of 24 hours prior to shipping.
Douglas fir and southern yellow pine shall
be weathered a minimum of one (1) year
after installation prior to stain application.

Paint room facilities shall be well venti-

lated, dust-free and enclosed. Air temper-
ature shall not be less than 65 degrees F
during application of paint.

Sign back faces, metal frames and
attachment hardware shall be painted
Corps Brown using acrylic-polyurethane
enamel with specified paint preparation
and primers.





Specifications: Aluminum Signs (ALU) B.5a

(cont’d)

Rev. 1

2.1 Retro-reflective sheeting

2. Graphics

Background and legend shall be engi-
neer grade, premium quality, wide angu-
larity enclosed lens retro-reflective mate-
rial to meet or exceed the standards of:

— General Services Administration,
Federal Supply Service specification
[ -S-300-C, Reflectivity 1.

— U.S. Department of Transportation,
Federal Highway Administration,
Standard Specifications for Construction
of Hoads and Bridges on Federal
Highway Projects, current edition FP-85
Sections 633.06 and 718.01.

Background and legend shall use sheet-
ing from the same manufacturer. Mixing
of sheeting from different manufacturers
shall not be permitted.

No more than twelve (12) months will
have elapsed from date of purchase to
the date of application.

Background application to aluminum
shall be as described by the manufactur-
er and approved by the designated repre-
sentative of the Corps of Engineers,
Corps Brown and all highway colors may
be either pressure-sensitive or heat-acti-
vated applied. Special waterway coleors

are only available with pressure-sensitive
adhesive.

Panels shall be covered with one
unspliced sheet, unless the dimension is
larger than 48" in vertical direction.
Splices shall be positioned so as not to
fall within legends. Top piece shall over-
lap bottom piece by a minimum of 0.5"
but not more than 0.75". Spliced sheets
shall be color matched.

Background shall be adhered to front of
sign panel prior to legend applications.

Legend application shall be as
described by the manufacturer and
approved by the designated representa-
tive of the Corps of Engineers and may
be either pressure-sensitive or heat-acti-
vated applied. No loose or curled edges,
bubbles or blisters shall be permitted.

Legend shall be adhered to background
after application of background sheeting
to sign panel,

Heat-activated sheeting shall be double
cycled through the vacuum applicator,
one time when applying the background
sheeting and one time when applying the
legend.

2.2 Silkscreen

Screen printing may be used to make
signs that are not Corps Brown assuming
that the color stability, retro-reflective
qualities and overall durability are equal.
The decision to use screen printing ver-
sus computer cut and applied legends
should be based on which method is
most cost effective for the number of
signs required. If lemon yellow Warning
or Caution signs with cut vinyl black leg-
ends are being vandalized, then they
should be manufactured with black
screen-printed legends.

Formulation cards shall be filed for each
individual ink color to ensure consistency
of the product. Filed information shall
include, but is not limited to, ink formula
with designated color code, thinner and
retarder adjustments in grammes, batch
numbers of inks, thinner and retarder,
mesh tension, emulsion coating and
exposure units/time. When semi or fully
automatic equipment is used, additional
information shall be filed for: off contact,
peel, speed, squeegee, flood speed, cur-
Ing temperature and belt speed.

Inks shall have a light fastness rating of
7-8 on the piIN 16525 (Wool Scale) or
equivalent industry standard, and must be
able to withstand 375 degrees Fahrenheit
(190 degrees Celsius) without noticeable
change off pigmentation.

Ink type shall be acceptable to manu-
facturer of substrate.

Inks shall be formulated using a com-
putier colorimetry system and shall be
matched with a tolerance of +0.1
grammes.

Colors shall conform to the listing in
Section 4 in this manual.

Thinner and retarder used in the adjust-
ment of the inks shall be specified by the
iInk manufacturer. Additions shall be
made by weight with a tolerance of +0.1
grammes and filed on the formulation
card.

Screens shall be 254 polyester monofila-
ment, mesh tensioned to no less than 18
newtons. Mesh tension, emulsion coating
and exposure units/time are to be estab-
lished and filed on the formulation card.

Printing shall be performed on semi or
fully automatic equipment with a repeata-
bility tolerance of £.004" in conjunction
with a forced air conveyor drier. Off con-
tact, peel, speed, squeegee, flood speed,
curing temperature and belt speed are
to be established and filed on the formu--
lation card.

A fiberglass laminated urethane squee-
gee set at a 75° angle is to be used.





Specifications: ALU-1

B.5-1

All items listed below shall con-
form to material specifications as
described on page B.5 through
B.5a for aluminum signs, unless
otherwise instructed on this page.

1 Panel, 0.190 aluminum
backed with “Z" bars for stiffness.

1a "/ bar.

2 Frame,2"'x4"or4"x4"lum-
ber. Length of frame to be sized 2"
longer than panel to create a 1"
reveal on either side.

3 Solid or glue laminated post,
4"x 6", 6"x 8" 9"x 8" or

12"x 12", The dimension parallel
to the sign face shall be equal to
the Capital Letter Height (A). Post
size shown here reflects the HAGL
and does not include the section
under ground. For footing see
page B.2a-b.

4 Frame assembly hardware.
For attachment see detail 2, page
B.7-1.

5§ Panel attachment hardware.
For attachment see detail 9, page
B.7-3.

NOTE: Intermediate support
member(s) will vary with the size
of panel and are not representa-
tive as shown. For fabrication of
frame, refer to the section on
wood sign frames for HDO
signs, page B.4.
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Specifications: ALU-2

B.5-2

All items listed below shall con-
form to material specifications as
described on page B.5 through
B.5a for aluminum signs, unless
otherwise instructed on this page.

1 Panel, 0.190 aluminum
backed with “Z" bars for stiffness

1a “Z" bar

2 Frame,2"x4"or4"x4"lum-
ber. Length of frame to be sized 2"
longer than panel to create a 1"
reveal on either side.

3 Solid or glue laminated post,
4"x 6" 6"x 6".The dimension par-
allel to the sn};;n face shall be equal
to the Capital Letter Height (A).
Post size shown here reflects the
HAGL and does not include the
section under ground. For footing
see page B.2a-b.

4 Frame assembly hardware.
For attachment see detail 2, page
B.7-1.

5 Panel attachment hardware.
For attachment see detail 9, page
B.7-3.
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Specifications: ALU-4

B.5-4

All items listed below shall con-
form to material specifications as
described on page B.5 through
B.5a for aluminum signs, unless
otherwise instructed on this page.

1 Panel, 0.190 aluminum
backed with *Z" bars for stiffness.

2 Solid or glue laminated post,
4°%4" 4 "% 6", 6"x 6" or6"x8"
Post size shown here reflects the
HAGL and does not include the
section under ground. For footing
see page B.2a-b. An additional
third post shall be positioned
egually between the two other
posts.

3 7" bar, see table on page B.5-
4a for correct number of “Z” bars.

4a "Z" bar attachment hardware.
For attachment see detail 9, page
B.7-3.

4b Panel attachment hardware.
For attachment see detail 9, page
B.7-3.

NOTE: Sign construction and
panel attachment varies with panel
size. For correct placement see
following page B.2c.
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Specifications: ALU-5 B.5-5

All items listed below shall con-
form to material specifications as
described on page B.5-5a for
aluminum signs, unless otherwise
instructed on this page.

1 Panel, .080" or 125" thick.
Panels using a sign type code
“PS” shall have corners with a
radius matching the outside border- ‘ 1
line provided on the artwork (see
page 8.31). All other sign types
shall have the specified safety
radius.

2 Solid or glue laminated post,
4" x 4" or 4" x 6". Post size shown
here reflects the HAGL and does
not include the dimension under
ground necessary to install the
sign.

3a-c¢ Panel attachment hardware.
For attachment see detail 5, page
B.7-2.
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Specifications: ALU-6

B.5-6

Rev. 1

All items listed below shall conform
to material specifications as
described on page B.5-5a for alu-
minum signs, unless otherwise
instructed on this page.

1 Panel, .080" or .125" thick.

2a Panels no greater than

24"x 36" may be attached to wall
surface with silicone adhesive if
surface allows good adhesion.
Wall surface shall be clean and
free of loose particles to promote
good adhesion of silicone. Use
foam tape or temporary bracing
until permanent adhesives are set.

2b Panels larger that 24" x 36"
shall be attached to wall surface
with .25 "“threaded stud protruding
1" from back of sign and small
panels where stud mounting pro-
vides added resistance to removal.
Studs shall be permanently affixed
square to the face of the panel at
intervals no greater than 18" be-
tween the studs. Minimum dimen-
sion to the edge of the panel shall
be 2" Silicone adhesive shall be
used in wall holes receiving the
threaded studs, and in generous
amounts on the remainder of the
sign back. Excess adhesive shall
be scraped off sign edge and

wall surface for tailored looking
attachment.

2c If wall surface is not even
enough to use either of the two
methods mentioned above, a wood
frame, made from 1" x 4" redwood,
may be constructed to receive the
aluminum panel using .25 " thread-
ed studs protruding 1.5" from back
of sign, to secure the panel to the
wall or surface.

3 An optional beveled receiving
cleat may be used to assure that
the panel is attached on level and
carry panel weight until adhesives
are set.
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Specifications: Screen Printed Signs (SCP) B.6

Rev. 1

1.0 Application

Screen printing applications are appro-
priate for traffic signs, parking/no parking,
industrial safety signs, and boundary
markers that are generally produced in
large enough quantities to make
screened production cost effective. Also,
the ink systems are well developed and if
printed to specifications, will last almost
as long as standard factory die cut mate-

rials if appropriately prepared using quali-
ty screen printing procedures and materi-
als. Note: No screen printing inK has
been developed to match the Corps
Brown sheeting color that will meet the
standards of durability, reflectivity, and
color consistency. Generally, few Corps
Brown signs are made in quantities to
justify screen production.

1.1 Signs Polyethylene shall be modified high den-  years and applied to painted or screen
sity linear polyethylene with a density of printed surface.
0.965 gram/cc. Ultraviolet inhibitor shall
be added with a V.V.l./Polyethylene ratio Solid posts shall be fabricated of one
no less than 1% by weight added at time piece construction heart redwood lumber
of extrusion. Temperature range shall be per grading rules of the California
-180 to 200 degrees Fahrenheit. Redwood Association, or better. Glue

aminated posts can be used as an alter-
Retro-reflective sheeting shall be engi- nate and shall be constructed of clear
neer grade, premium quality, wide angu- heart, kiln dried redwood only.
larity enclosed lens retro-reflective mate- For treated lumber posts use Douglas
rial to meet or exceed the standards of: fir No.1 grade or better; or treated south-
GSA L-§-300-C, Reflectivity 1, or FHWA ern yellow pine No.1 or better. Material
Standard Specifications FP-85 Sections shall be well seasoned and free of any
633.06 and 718.01. defects.
All complete sign panel and post

Non-reflective vinyl for applied comput- assemblies must be pre-drilled with
er or die-cut graphics shall be opague appropriate hardware when manufac-
pressure sensitive 2 mil high perfor- tured, and assembled in the shop prior to
mance type with an outdoor life of 5-7 shipment.

1.2 Finish Stain for sign posts shall be semi-trans- equal. Douglas fir and southern yellow

parent waterproof, anti-bacterial redwood
stain to match Corps Brown, Olympic
brand redwood stain No.715, or approved

pine shall be weathered a minimum of
one (1) year after installation prior to
application of stain.

2.1 Silkscreen

Screen printing is allowed for signs
reproduced In large quantities using Ink
systems that are developed for the
material on which it is being placed.

Opaque inks shall be non-glare, semi-
gloss finish, and shall be compatible to
substrate. For non-reflective films, use
an opaque ink system and polyethylene
panels use alkyd or epoxy inks per man-
ufacturers instructions.

Translucent inks for retro-reflective
sheeting shall use fade-resistant using
dark color on white base material so that
the reflective qualities of the reflective
sheeting are as little as possible.

Retro-reflective background inks may
be screen printed on polyethlene as a
base coating for applied graphics. Ink is
alkyd base and requires no primer if
applied to manufacturers guidelines.
Apply one even coat using 200 mesh
screen.

Painted sign background to be semi-
gloss alkyd or acrylic polyurethane
enamel with properly cleaned and pre-
pared surface, with primers specified for

use with finish coat. Surface to have two
sprayed finish coats of enamel and be
free of any dust marks, paint runs,
uneven surface modeling or other sur-
face imperfections.

Silkscreen masks shall be produced
using same size photographic film posi-
tives, or computer cut graphics that
match the design standards exactly.
Hand-cut or projection-produced screens
shall not be permitted.

Quality of screen printing shall precisely
match the artwork, with even coating
across printed area and no uneven or
modeled reproduction of graphic images.

Colors shall be reproduced exactly as
specified in Section 4 of the Sign
Standards Manual. All color matches
shall be approved by the National Sign
Program Manager prior to fabrication.

Graphic application with sign materials
and ambient air temperature to be no
lower than 60°F, and shall be factory
applied (not field applied or applied by a
re-seller or subcontractor) to the panel
following proper preparation of surface as
prescribed by manufacturer.





Specifications: SCP-6

B.6-6

Rev. 1

All items listed below shall con-
form to material specifications
as described on page B.6 for
screen printed signs, on pages
B.4b and B.5a for HDO and
ALU signs respectively and in
related mounting details shown
on pages B.7-1 through B.7-5.

1 HDO plywood panel with
screen printed and applied sign
face (reflective sheeting or non-
reflective adhesive vinyl). Rules
and regulations panel to be wall
mounted using key hole or
other appropriate mounting to
conceal attachment.

2 Heavy gage polyethylene
with graphics screen printed
directly to surface of panel
material.

2a Hardware shall be selected
to securely mount panels while
maintaining an finished looking,
vandal resistant installation.
Mounting to post or flat wall
surface using screws or galva-
nized, flat head shingle nails as
appropriate.

Exploded View






Specifications: SCP-7

B.6-7

All items listed below shall con-
form to material specifications as
described on page B.6 for screen-
printed signs, unless otherwise
instructed on this page.

1 Polyethylene panel, surface
silkscreened and mounted on
specified post or on existin? struc-
tures and/or trees as specified by
the local project manager.

2 Solid post, 4" x 4". Post size
shown here reflects the HAGL
and does not include the section
under ground.

3 Hardware shall be appropriate
to surface on which panel is
mounted.

NOTE: Panels installed on existing
structures or vegetation shall use
a common height to create an
orderly look.
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Campsite Bollard

B.6-7a

Site Availability Boards were developed in
Nashville District (J. Percy Priest Lake) to
assist campers when entrance stations
are not statfed by park attendants. The
Site Availability Boards allow the entrance
to be unattended for several hours of the
day by identifying occupied and vacant
sites for incoming campers. This is espe-
cially important where reservations for
campsites are taken and reserved sites
would not readily be identifiable. Rangers

frl

Side Elevation

can also use the boards to identity
campers fees; the board can be changed
to the "Occupied” position when the fees
are collected. The Site Availability Board
system allows reduced park attendant
hours, provides campers with site informa-
tion, and assists rangers in collecting fees.
The Site Availability Board is construct-
ed of a solid plastic board placed on a
datoed 6" x 6" wood post. The board has
grooved sides, which allows an aluminum

Exploded View

slide to be moved up and down to display
either the “Available” or “Occupied” mes-
sages. [he messages are cut and applied
white, engineer-grade retro-reflective
sheeting applied to retro-reflective sheet-
Ing base color; green for “Available” and
red for “Occupied.” The lock is an allen
set screw, simple in design and easy to
use. When attached to a treated 6" x 6"
post, the Site Availability Board makes an
attractive campsite identification system.






Campsite Bollard (cont’d) B.6-7b

281 | 1.0 3.75" {

Post: Stained 6" x 6" dimensional
post with beveled top (1:6), redwood
or treated Douglas fir or treated L
Southern Yellow Pine with 0.5" x 15"
datoed insert for attachment of
panel.

Site Availability Board Specifications b 4D L q 4.125" 1‘

Post Stain: Opaque (solid color)
Corps Brown

Panel: Machined impact resistant
plastic 4" x 15" x 0.5" with machined
0.09375" (w) x 0.15625" (d) slide
groove inset 0.09375" and extending
15" on both outside edges.

?’_25 L]

Adjustable slide: Painted extruded
aluminum, 4.125"(W) x 7.75"(L) x
0.625" (T) slide with 0.25" x 0.1875"
double return.

Ts)

o

Slide stop: 0.375" threaded insert in
plastic panel with 0.05625"x 0.375"
allen head set screw. o

®
0

Slide finish: Acrylic polyurethane,
color Corps Brown with Corp Brown
reflective sheeting face.

15.0"
i

g2 4
e

Assembly attachment: Subsurface :

0.187" T-nut with rear mount, &
counter sunk, 0.187" allen head o
bolts. o

Al

o

S,

Graphics on panel: 2 sections

4" x 7.5" (4" x 15" total)

Color: Top section: Red (3M-3262)
Engineering grade reflective sheet-
ing, bottom section: Green (3M-3267)
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Graphics: White (3M-3260) comput- | bl
er cut Engineering grade reflective B il
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Campsite number: 1.25" Helvetica plfanly oS MR
Bold aligned as shown. | ARk e
Availability information: 1.0" FES S ST ES

Helvetica Bold, upper and lower T
case, aligned on vertical as shown.
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Specifications: SCP-10 B.6-10

All items listed below shall con-
form to material specifications as |
described on page B.6 for screen- < 1™
printed signs, unless otherwise ‘ o
Instructed on this page.

1 Retro-reflective panel, position-
ed with equal space to the left, 2
right and top of the post. Multiple
panels shall have the same spac-
ing individually.

2 Flexible post.

L
Exploded View

Front View Side View

Plan





Specifications: Detail 1-2 B.7-1

Hev. 1

Detail 1

A 2" x 2" aluminum keyhole re-
ceiving plate, attached to the back

of the panel. Area with dotted line 7N A \ . o
iIndicates a routed slot, necessary @ %

to receive the hex head or nut. |

B .375" bolts with 0.5625" '
hex heads and hex nuts. Bolt
shall be attached through

frame with 0.125" of shaft
exposed on both sides to allow

7 R%

attachment. -
C 2"x 4" or 4" x 4" frame.
D Sign panel.
J25" 12587

S S

/e

7

. /Z{ _Es "
Detaii 2 | S A R f
A 2"x 2" or 3"x 3" aluminum _
angle bracket. .—\ _
B .375" lag bolt, or approved B H— (RO Q A
equal. H\x \ |
C 2"x 4" or 4" x 4" frame. E X A oh
e ‘ P

N

AUMAMNN
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I

!
I
I
I
|

Side View Front View





Specifications: Detail 3-7

B.7-2

Hev. 1

Detail 3

A 0.3125" socket head cap
screw and 0.3125 " washer, coun-
tersunk at least 0.25" from the
surface of the sign post

B Solid or glue laminated post

C Sign panel with 2" x 1.25"
routed endstrip creating a 0.5"
reveal

Detail 4

A 0.3125" socket head cap
screw and 0.3125" washer, coun-
tersunk at least 0.25" from the
surface of the sign post

B Solid or glue laminated post.

C Sign panel with 2" x 1.25"
routed endstrip creating a 0.5"
reveal

Detail 5

A 0.375" socket head cap boilt
and 0.375" washer, countersunk
at least 0.25" from surface of sign
post

B 0.375" 4-prong straight barrel
T-nut, countersunk and back-filled
with Bondo or approved equal,
flush to the front of the panel

C Retro-reflective sheeting
applied after insertion of the hard-
ware to the sign panel

D Solid or glue laminated post
E HDO sign panel

NOTE: alternate hardware may
be used as shown in detail 10,
page B.7-4.

Detail 6

A 0.375" socket head cap bolt
and 0.375" washer, countersunk
flush to the front of the sign panel

B 0.375" 4-prong straight barrel
T-nut, countersunk and back-filled
with Bondo or approved equal,
flush to the front of the panel

C1 Retro-reflective sheeting,
applied after insertion of the hard-
ware to the sign panel

C2 Retro-reflective circular patch
matching panel sign face

D Solid or glue laminated post
E HDO sign panel

Detail 7

A 0.375" socket head cap bolt
and 0.375" washer, countersunk

at least 0.25" from the surface of
the sign face

B 0.375" metal or plastic capped
nut

C Retro-reflective sheeting
D Solid or glue laminated post
E Aluminum sign panel

NOTE: alternate hardware may
be used as shown in detail 10
and 12, page B.7-4.
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NOTE: Length of bolt shaft to be
0.375%-0.5" less than combined
post and panel assembly. Verify
that tightened bolt will not impede
upon sign face.





Specifications: Detail 8-9

B.7-3

Rev. 1

A .25" stainless steel hex head
cap screw with .25" flat stainless
steel and .25" PVC washer.

B .25" 4-prong straight barrel
T-nut, countersunk and back-filled
with Bondo or approved equal,
flush to the front of the panel.

C 3"x 2.6875" x 2.6875" alumi-
num 6061-T6 "Z" bar, .25" thick.

D .375" socket head cap screw
and .375" washer, countersunk at
least .25" from the surface of the
sign post.

E .375" zinc-plated hex nut with
375" zinc-plated flat washer.

F Glue laminated or solid post.
G HDO sign panel.

H Retro-reflective sheeting,
applied after insertion of the
hardware to the sign panel.

Detail 9

A 025" threaded aluminum stud,
welded to surface of sign panel

B 0.25" Zinc-plated hex nut and
washers

€C 3"x 2.6875"x 2.6875" alu-
minum 6061-T6 “Z"” bar, 0.25"
thick

D 0.375" socket head cap screw
and 0.375" washer

E 0.375" zinc-plated hex nut with
0.375" zinc-plated washer

F Glue laminated or solid post.

G 0.125" Aluminum sign panel
(6061-T6)

H Retro-reflective sheeting

NOTE: For illustration purposes a
directional sign panel attachment
has been shown. This detail may
also be used for identification
signs where the “Z" bar is to
receive slotted holes to fit over
the lag bolt which is attached to
the internal frame (see detail
below)
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Specifications: Detail 10-13

B.7-4

Detail 10, threaded insert

Threaded insert to be used in lieu
of “Dodge” type fastener , which is
not allowed. This die cast fastener
allows controlled engagement
without forced damage to the
wood. Self tapping with high reten-
tion in blind, edge, and end grain
applications. Use proper fools and
follow manufacturers directions

for use.

A Self tapping zinc alloy threaded
die cast insert

B 1/4-20 machine bolt
C Glue laminated or solid post

D HDO panel with retro-
reflective sign face

E Silicone adhesive

NOTE: To prevent water from
entering the bolt connection, prior
to assembly, apply a bead of sili-
cone adhesive around perimeter of
the hole.

Detail 11, carriage bolit

A Carriage bolt

B Nut and washer

C Neoprene washer

D Glue laminated or solid post
E

Aluminum panel with
retro-reflective sign face

Detail 12, “Tuff”’ nut
A Carriage bolt

B Tamper resistant “Tuff*-nut, or
other tamper resistant hard-
ware, and washer

Neoprene washer
D Glue laminated or solid post

Aluminum panel with
retro-reflective sign face

O

Detail 13, pipe mounting

A Self tapping zinc alloy threaded
die cast insert

1/4-20 machine bolt
C Pipe gate or railing

HDO panel with retro-
reflective sign face

E Aluminum or steel “U" channel
to stabilize sign panel. Size
depends on diameter of pipe.

NOTE: ltem A and B are used
for illustration purposes only.
Hardware shown in details 5, 7,
10, 11, and 12 may be used for
this configuration.
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Specifications: Detail 14-15 B.7-5

Detail 14, fence mounting
A Chain link fence

B Sign panel

C Metal backing plate

D Panel attachment hardware
Hardware shown in details 5, 7.
10. 11, and 12 may be used for
this configuration.

Detail 15, removable inseris
A Sign panel A
B Insert panel

C Aluminum strips equal in length ®
to the height of the insert panel

D Countersunk flathead bolt
with washer and nut

E Aluminum stop, attached with
countersunk flathead bolt

=
=






Specifications: Detail 16-17

B.7-6

Detail 16, splicing with bolts

When the physical size of the sign
panel is larger than readily avail-
able sheet aluminum material
(4'x8,4"x10, 4" x 12/

5' x 12"), the composite face
panel will require splicing. To mini-
mize the use of backing strips, ide-
ally use the “L” rails to join the alu-
minum sign panels, see page B.7-
7 for attachment detail.

A “L" rall or aluminum back-up
plate

B 0.125"aluminum sign panel

C 0.25"@ aluminum welded studs
@ 8" ¢/c, staggered

D Stainless steel nut and washers

Detail 17, splicing with welds
A 0.125"aluminum sign panel

B 0.125" x 5"x length, aluminum
backing bar

C 0.25"plug welds @ 8" c/c,
staggered

NOTE: An alternate to using the
above bolt connection, Is welding
the two plates together in the shop
by either spot welding the backing
bar or a continuous weld. This is
only feasible for relatively small
panels since this limits the installa-
tion at the site.
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Specifications: Detail 18-19

B.7-7

Detail 18, “L” rails
A Steel beam or tebular post
B 0.125"aluminum sign panel

€ L-rail, size of rail is
referenced on each individual
engineering example page

D L-bracket, length shall be equal
to the width of the post. Size of
clip is referenced on each indi-
vidual engineering example
page

E Panel attachment hardware,
0.25" g aluminum welded
studs with nut and washers

F 0.625"p stainless steel con-
necting bolt, nut and washers

G 0.625" ¢ stainless sieel post
connecting hardware, length
varies depending on post size.
L-bracket can also be welded to
the post.

NOTE: Item A is used for illustra-
tion purposes only. Post may be a
beam or tubular steel, or in case of
a wall mounted sign, the L-rail will
be directly attached to the mount-
iIng surface.

Detail 19, tube connection

A Tubular post

B 0625" x 5" x 11" plate

C 3" x3" x0.25" x 5" L-bracket

D 0.625"@ stainless steel con-
necting bolt. Tap hole in plate
and tubular post

il M S TP M

|
I
1
|
|
|
|

S — T Emm Emw S R o — —

A (Square Tubular steel)

i
|
I
|
|
|
|
|
I
I
|

mn | f
= § D \

1L g ;

{ _

¥ T T LW e, v W S
S W T T i T T
:: A (Square Tubular Steel) I: "
E -E
. ‘ c \/Q 1/4"
B A (Square Tubular Steel)





Specifications: Detail 20 B.7-8

Detail 20, flag connection a
A Square tubular post

0.125" aluminum sign panel
0.5" x5"x 10" plate F 5

3" x 3" x 0.25" x 5" L-bracket = —-—‘ﬁﬂ-—

Panel attachment hardware,
0.375"@ aluminum welded
stud with nut and washer N

0.625" g stainless steel con-
necting bolt, nut and washers v |

moow

“

: |
_t_"'"\§ﬁ'_ :

/4" { 3 sides typ.

e ———

A (Square Tubular Steel)






Specifications: Detail 21

B.7-9

Detail 21, base plate

&

(v Bl )

Steel beam or tubular post with
0.25" welded cap

Base plate (W x L x T)
Hole for anchor bolt

Hot-dip galvanized jam nut, hex
nut and plate washer

Hoi-dip galvanized leveling nut
and plate washer

Hot-dip galvanized anchor bolt
(Hooked). Use stainless steel
HILTI HVA anchors, or equal, for

attachment to existing surfaces.
Concrete (3000 PSI, 28 days)

Base plate details for
engineered examples
(dimensions in inches)
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Page Sign Type Base Plate Plate Washers
Reference L1 W1 Do
B.13-8 WDA-1 4.5 7.5 1.95 0375x3x3
B.13-8 WWA-1 6 10 1.75 0.5x4x4
B.13-9 WWA-1 6 g - 1.5_ 0376 X25Xx 25
B.13-9 WLI-8/9 3 3 0.875 D3I X 25X 2D
B.13-10 WLI-13 3 3 0.875 - 0.375x25x2.5
B.13-10 WDA-22 2.25 2.25 0.875 0375 x2x2
B.13j1 WPM-1/WSM-1 3.5 3.5 1.125 0.376x 2.5 %25
B.13-11 WS-000 275 2.75 0.875 D37TE X 2% 2
B.13-12 ) WLI-12 2.25 2.25 0.75 V.37rox2%x2
B.13-12 WLI-26 B 2.75 2.75 0.75 0.375x2x2
B.13-13 WLI-5 85 3.5 1 0.375x25x25
B.13-13 WDA-21 ) 3.5 3.5 0.875 0.375% 3 %3
B.13-14 WLI-6/WLI-7 5 5 1.25 0.375 x 3 x.3






Specifications: Detail 22-23

B.7-10

Detail 22, panel attachment
A 0.190 aluminum sign panel

B Square tubular steel post

C L-bracket

D Threaded stud with galvanized
hex nut and washers

Detail 23, wall mounting

A Stainless Steel HILTI HVA
anchor or equal

B L-4'x3'x 0.25" (LLH)

€ 0.5" stainless steel bolt assem-
bly with lock nut as shown

D L-4"x3"x0.25" (LLH) connect-
ed to sign face per detail 16

E 0.5" stainless steel bolt assem-
bly with lock nut as shown

F Neoprene insulator

NOTE: Wall mounting assembly
as shown with bolts pre-attached,
gives access to bolts for final
attachment and allows secure sus-
pension during attachment of final
nut assembly. Number of anchor
bolts and attachment bolts will
depend on size of panel.
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Specifications: Injection Molded Plastic (IMP)

1.1 Signs

1. Materials

Wall mounted Panel Frame

(23.3125" x 9.5625", 26.125" x 18.875",
125" % 12.5",6.5" x 12.5",4.5" x 8.5" and
2" x 8.5") shall be high-impact, injection
molded plastic (IM-system), as manufac-
tured by APCO Graphics, or approved
equal. Integral color shall be Dark Gray
for all applications.

Frame shall have square corners,
configured to receive insert described
below. Frame can be mounted to walls,
doors and partitions with appropriate fas-
teners (see page B.8-5).

Wall mounted Inserts (12" x 12",
6" x 12", 4" x 8" and 1.5" x 8") shall be
IM-System, as manufactured by APCO
Graphics, or approved equal, with an
optional Ultra IM-System non-glare,
scuff-resistant overlay. Inserts have a
.0625" molded reveal and self-align with-
in frame with PreslLock fasteners.
Depending on application, back-
ground colors shall be Dark Gray or Fire
Red.

Header Panel & Base for Directory or
Registry shall be IM-System integral
color Dark Grey, as manufactured by
APCO Graphics, or approved equal, with
computer generated and photo screen-
printed typography. Header and base
are permanently attached to a protective,

1.2 Hardware

Wall mounted Frame attachment varies
depending on mounting surface. For dif-
ferent mounting methods, see page
B.8.5.

non-glare, clear acrylic front, sized to
cover the entire face of the insert area.

Message strips (1" x 9" and 0.5" x 9")
shall be IM-System integral color Dark
Gray, with computer-generated and
photo screen-printed typography.

Ceiling-mounted Panel Frame shall be
constructed of a 0.125" “L"-profile alu-
minum extrusion. Frame shall have a
0.125" thick acrylic panel on each side
and be filled with a rigid filler. Frame shall
be mounted to the ceiling with an Ultra
IM-system, as manufactured by APCO
Graphics, or approved equal. Frame
shall have mitered square corners, ready
to receive insert described below.

Background color shall be Dark Red,
Dark Green, Dark Blue or Warm Grey as
shown on page 4.15.

Ceiling-mounted Inserts (10" x 30",
12" x 18") shall be IM insert, as manufac-
tured by APCQO Graphics, or approved
equal. Inserts have a 0.0625" molded
reveal and self-align within frame with
magnetic tape.

Background color shall be Dark Red,
Dark Green, Dark Blue or Warm Grey as
shown on page 4.15.

Ceiling mounted Frame attachment
shall be IM-System Track, as manufac-
tured by APCO Graphics, or approved
equal. Ceiling frame shall be satin finish
enamel to match Dark Gray of IMP.

2.1 Silkscreen/Paint

2. Graphics

All graphics shall comply to the stan-
dards and specifications as described
under "General Conditions", page B.2-
B.2a. and B.5a “Silkscreen”.

Inks shall be abrasion resistant non-
glare, “eggshell " or opague semi-matte,
and shall form a permanent chemical
bond with the substrate. Inks shall be
compatible to the substrate.

Paint shall be compatible to material to
which it is applied, and shall be guaran-
teed not to cause discoloration, deterio-
ration or delamination for any reason,
including exposure to heat. All painted
surfaces shall have a smooth, even finish
and be free of imperfections, marks,
scratches, dirt embedments, wave pat-
terns and other irregularities. Paint shall
be applied using a high-pressure spray

In dust-free conditions and shall be thor-
oughly dried before being moved or
assembled.

All colors shall be reproduced exactly
as specified in Section 4 of the Sign
Standards Manual.

Paint room facilities shall be well venti-
lated, dust-free and enclosed. Air tem-
perature shall not be less than 65
degrees Fahrenheit during application of
paint,

Silkscreens shall be 254 polyester
monofilament or finer. Graphics are to be
produced using same size photographic
film positives. Hand-cut or projection-
produced screens shall not be permitted.





Specifications: IMP-1 B.8-1

All items listed below shall con-
form to material specifications as
described on page B.8 for
Injection Molded Plastic signs,
unless otherwise instructed on
this page.

1 Wall mounted Frame, i
(23.3125" x 9.5625" or

26.125" x 18.875") Dark Gray

integral color.

2 Message strips (0.5" x 9" or
1" x 9") Dark Gray integral color.

3 Header panel and base,
Dark Gray integral color, perma-
nently attached to non-glare
clear acrylic sheet.

4 Panel attachment hardware
varies depending on mounting
surface. See page B.8-5 for
mounting details.






Specifications: IMP-2

B.8-2

All items listed below shall con-

form to material specifications as

described on page B.8 for
Injection Molded Plastic signs,
unless otherwise instructed on
this page.

1a Filler, sized to fit In interjor
space between the aluminum
frames.

1b Aluminum "L" profile frames
with mitered corners (Dark
Grey). Front and back frame are
attached with high bond tape
(VHB).

1ie 0.125"thick acrylic panel,
attached on front and back to
filler panel and aluminum frame.

2a IM Track system (CM), per-

manently attached to frame (1b).

2b Receiving IM Track system,
attached to ceiling tile or frame.

3 Sign panel insert (12" x 18"),
attached to the acrylic panel
frame with magnetic strips.

4 End insert panel, attached
permanently to the acrylic panel
frame as required to flush out
spans longer than multiples of
18" panels.

5 Track attachment hardware
varies depending on mounting
surface. See page B.8-5 for
mounting details.

Note: Overall length of frame
depends on local conditions.






Specifications: IMP-3

B.8-3

All items listed below shall con-

form to material specifications as

described on page B.8 for

Injection Molded Plastic signs,
unless otherwise instructed on
this page.

1a Filler, sized to fit in interior
space between the aluminum
frames.

ib Aluminum "L" profile frames
with mitered corners

(10.25" x 30.25"). Front and
pback frame are attached with
high bond tape (VHB).

ic .125" thick PVC panel,
attached on front and back to
filler panel and aluminum frame.

2a IM Track system (CM), per-
manently attached to frame (1b).

2b Receiving IM Track system,
attached to ceiling tile or frame.

3 Sign panel insert (10" x 30"),

attached to the acrylic panel
frame with magnetic strips.

4 Track attachment hardware
varies depending on mounting
surface. See page B.8-5 for
mounting details.






Specifications: IMP Mounting Details B.8-5

IM System Wall-Mounting —
1 Injection molded plastic frame J T:"J =5 - f;
2 Sign panel insert 3 = 4 5 e

3 Vinyl tape (VT), for semi- i e |
permanent fastening ‘ - e
4 Mechanical fastener (MFH), for e

permanent and rigid mounting
5 Pinlock (PIN), for attachment _ HEE i
to fabric on dividing walls and S S
office systems ] S &

6 Clear acrylic panel clip (PC), S

for mounting on top of a dividing f o

7 Velcro (VC), for attachment to
Velcro receiving tape or fabric wall iy
covering b

1 2 12 12

IM System Track Mounting 17

Track mounting on existing
“T" bracket of ceiling frame.

Nut and washer

Angle to span ceiling "T"
brackets

1 Suspended ceiling "T" bar CEEETEEE A
2 Sheet metal screw
3 Ceiling tile
4 M Track system
5 Sign panel insert
6 Acrylic panel frame
7 Aluminum extrusion
567
| |
I I
7 6

| I
Track mounting on existing ceiling | |
tile with use of angle spanning "T" =
brackets. ‘T > = "'L
1 Suspended ceiling "T" bar | S s
2 Ceiling tile | (B f l'f"”sﬂ'.fiﬁ e
3 IM Track system 2 1 ’ : 1
4 Aluminum extrusion
5 Bolt
6
7






Specifications: IMP Mounting Details B.8-5

IM System Wall-Mounting —
1 Injection molded plastic frame J T:"J =5 - f;
2 Sign panel insert 3 = 4 5 e

3 Vinyl tape (VT), for semi- i e |
permanent fastening ‘ - e
4 Mechanical fastener (MFH), for e

permanent and rigid mounting
5 Pinlock (PIN), for attachment _ HEE i
to fabric on dividing walls and S S
office systems ] S &

6 Clear acrylic panel clip (PC), S

for mounting on top of a dividing f o

7 Velcro (VC), for attachment to
Velcro receiving tape or fabric wall iy
covering b

1 2 12 12

IM System Track Mounting 17

Track mounting on existing
“T" bracket of ceiling frame.

Nut and washer

Angle to span ceiling "T"
brackets

1 Suspended ceiling "T" bar CEEETEEE A
2 Sheet metal screw
3 Ceiling tile
4 M Track system
5 Sign panel insert
6 Acrylic panel frame
7 Aluminum extrusion
567
| |
I I
7 6

| I
Track mounting on existing ceiling | |
tile with use of angle spanning "T" =
brackets. ‘T > = "'L
1 Suspended ceiling "T" bar | S s
2 Ceiling tile | (B f l'f"”sﬂ'.fiﬁ e
3 IM Track system 2 1 ’ : 1
4 Aluminum extrusion
5 Bolt
6
7






Specifications: Fiber Reinforced Polyester (FRP)

1.1 Signs

2.1 Coatings

1. Materials

Ceiling Suspended Module shall be con-
structed of one-piece seamiless fiber-
reinforced polyester (FRP) consisting of
initial gelcoat sealing layer with multi-
layers of thermoset polyester resin and
glass fiber strands molded to maintain
module configuration to 0.125" minimum
thickness with 3/16" radius on all edges.

Modules shall be internally reinforced
with an encapsulated impact-resistant
polyurethane or polyester core to elimi-
nate oil-canning, surface deflection and
warping.

The suspended module shall meet the
fire resistance standards per ASTM and
Underwriters Laboratories specifications.

Suspend Lay-in module in ceiling
frame; no fasteners or mounting hard-
ware of any kind shall be used.

Use of clear overcoat or surface appli-
cations is strictly prohibited.

Module Down Light (optional) shall be a
translucent directed lighting aperture
inside the module as manufactured by
APCO Graphics, or approved equal.
Aperture shall allow for a 60% nominal
passing of light through the diffuser.
Existing 2' x 2' light fixtures may be used
for illumination, with no additional lighting
required,

2. Graphics

All graphics shall comply to the stan-
dards and specifications as described
under "General Conditions", page B.2-
B.2a.

Non-llluminated Graphics shall be
applied to the sign face in such a way to
provide integral, vandal-resistant graph-
ICS.

llluminated Graphics shall be applied to
the translucent fiberglass sign face using
a graphic mask and applying the back-
ground color to the exposed surfaces.

Inks shall be abrasion resistant non-
glare, "eggshell" or opaque semi-matte,
and shall form a permanent chemical
bond with the substrate. Inks shall be
compatible to the substrate.

Paint shall be compatible to material to
which it is applied, and shall be guaran-
teed not to cause discoloration, deterio-
ration or delamination for any reason,
iIncluding exposure to heat.

Finish thickness shall be a minimum
of 2 mils.

All painted surfaces shall have a
smooth, even finish and be free of imper-
fections, marks, scratches, dirt embed-
ments, wave patterns and other irregular-
ities.

Paint shall be applied using a high-
pressure spray in dust-free conditions
and shall be thoroughly dried before
being moved or assembled.

All colors shall be reproduced exactly
as specified in Section 4 of the Sign
Standards Manual.

Paint room facilities shall be well venti-
lated, dust-free and enclosed. Air tem-
perature shall not be less than 65
degrees Fahrenheit during application of
paint.





Specifications: FRP-01, FRP-02, FRP-03

B.9-1

All items listed below shall con-
form to material specifications as
described on page B.9 for Fiber
Reinforced Polyester signs,
unless otherwise instructed on
this page.

1a Molded Module (FRP-01),
(24" x 24" x 12") custom integral
color, see Section 4. Graphics
are integral to the sign face and
opaque.

1b Molded Module FRP-02),
(24" x 24" x 12") custom integral
color, see section 4. Graphics
are integral to the sign face and
translucent.

2a Translucent diffuser for inter-
nally illuminated signs.

2b Down light for illumination of
the area directly below the mod-
ule (FRP-03).

3 Existing lay-in ceiling tile.

4 Existing suspension system.
5 Refit existing light fixture if an

lluminated module is required
(optional).






Specifications: Porcelain Enamel on Steel (PES) B.10

1.1 Signs

1. Materials

Porcelain enamel shall be a substantial-
ly vitreous, or glassy, inorganic coating
bonded to steel by fusion at tempera-
tures above 1500 Fahrenheit. Not to be
confused with baked paints or organic
enamels.

Steel panel shall be special purpose “vit-
reous or enameling iron or steel” as
defined by ASTM A424 Type 1 and ten-
sioned leveled and especially manufac-
tured for the purpose of porcelain enam-
eling with total additions of copper and
aluminum no greater than .002. Supplier
shall provide documentation of use of this
material for project herein. Gauges of
base metal as required to meet the toler-
ances specified but not less than 18
gauge.

Panels of one meter or greater shall
be flat within 5 mm over all directions
across the convex surface. Panels shall
be flat within 1 mm over the concave sur-
face in all directions. Panels shall not be
more than 2 mm out of square when
measured over the diagonal in total sur-
face area of over 9 square feet and within
1 mm of the diagonal in panel under 1
meter of surface area. Deviations shall
be measured with the aid of an accurate
steel tape and straight edge.

All welds shall be clean, sound and
solid, free from defects, gas bubbles, and
ground and sanded smooth to 3/16"to
match the 3/16" radii of the mechanical

break. They shall be done using hand
oxyacetylene fusion technique with no
additions of foreign metals.

All necessary holes and cutouts shall
be drilled or punched and welded in
advance of enameling.

All work done shall be machine fabri-
cated with straight lines, square corners
or smooth bends, free from twists, kinks,
warps, dents, and other imperfections
which may affect appearance or service-
ability. Curved sections shall be formed to
smooth and even radii.

All metal forming shall be mechanical
and done in advance of welding.

Panel Insert shall be High Density
Overlaid plywood (HDO), 60-60 non-oiled
resin impregnated fiber, black in color. All
Douglas Fir exterior, marine-grade, to
meet product standard PS1-83; or all
exterior plywood PS1-83 group 1, with B
grade veneers on both sides. Each panel
should be edge-branded marine-grade
HDO EXT PS1-83; or HDO B-B G | EXT
PS1-83, 7 PLY.

Frits/Glaze/Oxide shall be specially for-
mulated porcelain enamel frits, glazes
and oxides as supplied by Ferro, Chivit,
APEC, Pemco, Degussa or approved
equal. These materials when combined
and processed in final form shall be acid
resistant in order to achieve an A or AA
acid resistance rating.

2.1 Enameling Process

2. Fabrication

Porcelain Enamel Preparation shall
consist of degreasing of all panels by
immersion in an approved degreasing
fluid. The panels shall then be rinsed.

After the first rinse, panels shall be
sulfuric acid etched such that weight loss
shall not be less than 35-40 G/M2.
Surfaces shall then be rinsed again.

After the second rinse, surfaces shall
be treated with a nickel deposit of not
less than 20 G/M2 to substantially aid in
the adherence of the glass to the steel,

After the third rinse, the chemical
action shall be neutralized in a soda ash
solution then dried rapidly.

Porcelain Enamel Ground Coat shall be
applied to all areas of each unit, including
backside, flanges and edges, by spraying
methods recognized by Porcelain Enamel
Institute. At least one additional separate-
ly fired cover-coating shall be applied to
the face side, flanges and edges of each
unit. For corrosion protection and flat-
ness, one additional coating shall be
applied to the back side of each panel
and to be fired simultaneously with the

finish coat for panels over 3 square feet in
surface area. No exposed metal is
acceptable.

Visual inspection of each unit shall
reveal no visible breaks, gas bubbles,
scumming, hairlines, stresslines or sur-
face defects in the cover coat. No
exposed metal is acceptable.

Ground and Covercoat Thickness shall
be applied in accordance with Porcelain
Enamel Institute recommendations to a
thickness range between 0.004 to 0.020",
as required by the manufacturer to suit
the intended use.

The color and finish shall match a
color sample previously submitted by sup-
plier and approved by the Corps within 1
NBS unit. (1-2 NBS unit variation is barely
perceptible to the human eye.)

Firing Source shall be a continuous fur-
nace (not a batch type furnace) at tem-
peratures above 1500 Fahrenheit.





Specifications: Porcelain Enamel on Steel (PES)

{cont’d)

B.10a

3. Graphics

Porcelain enamel line art shall be
screened over background colors. the
quality of the screen image shall be of
high resolution with no ragged edges.
Line art shall be screened over back-
ground colors, so that characters are not
obscured by the application of color.
These specifications will be indicated on
tracing paper overlay. The quality of the
screen image shall be high resolution
with no ragged edges. The glasses used
in this process shall be acid resistant.
Screen mesh shall be between 250

and 305.

Screen Glazes (Glasses) used in the
screening process shall be acid resistant
and opaque. The glasses shall be corro-
sion-proof, UV proof, windproof, and van-
dal-resistant. All screen glasses must be
mill to a 400 mesh particle size.

Supplier shall be proficient in the fol-
lowing imaging techniques and able to
demonstrate capabilities to the designer:
reproduction of photographs by halftone
and continuous tone methods, including
process color and duotones, as well as
special imaging techniques including
handtinting, stencil brushing, spraying
textures and air brushing.

Supplier shall be able to match the
entire range of colors as represented by
the Pantone Matching Systems (PMS)
and Toyo Inks, as well as the color
palettes of major paint companies.





Specifications: PES-6

B.10-6

All items listed below shall con-
form to material specifications as
described on page B.6 for
Porcelain Enamel signs, unless
otherwise instructed on this page.

1 Porcelain panel with 0.75"
return, to be laminated to panel
insert with weather and moisture
resistant silicone rubber adhesive.

2 0.75"plywood panel insert, to
be secured to surface using appro-
priate hardware. Insert to be 0.25"
smaller in length and height than
the outside dimension of the
porcelain panel.

NOTE: First secure the plywood
iInsert to the surface. Then cover
the inside of the porcelain panel
with silicone adhesive and attach
the panel to the plywood inseri.
This will secure the panel in place
and cover any hardware to make
the installation vandal resistant.

e
M
o
e
B
Y
A
|| T e g, JI_"'_________I
| i
| . :
| 2 |
I |
: |
|
I |
T | (A o
Front View L+ A

o

Cross Section B-B

Cross
Section A-A






Specifications: Flexible Sign Marker (FSM)

B.11

1. Material

Flexible and rigid post shall be a single
piece, lightweight non-metallic post man-
ufactured from a thermalsetting compos-
ite of marble, thermosetting polymers,
and glass fibers. This shall be a durable,
UV resistant, impact resistant, non-metal-
lic , virgin polymeric materials designed
for a minimum of 60 months outdoor setr-
vice life. Re-processed polymers shall
not be permitted. The stake shall be pig-
mented throughout the entire cross-sec-
tion so as to produce a uniform, fade
resistant color which is an integral part of
the material.

Exterior surface shall not be subject to
crazing, fiber-bloom, or related exterior
surface deterioration or any other condi-
tion that may effect the integrity of the
product or graphics applied to it.

Fabrication of stakes shall exhibit
good workmanship and shall be free of
any surface imperfections including
cracks, bulges, discoloration, or inconsis-
tencies in surface integrity.

Manufacturer code number and the
month and year of fabrication for tracking
compliance and durability shall be per-
manently attached to the rear of the post.
This marking, using 0.25" letters shall
include a two-digit manufacturers code
with month/year fabricated (XX-00/90).
Manufacturers name and or logotype

shall not appear on the stake.

Length of the stake shall be of such
length as to provide a minimum of 18"
burial depth. Height above grade is to be
no less than 36°, If local conditions dic-
tate, installations may be taller, but no
higher than 48" above grade.

A black line shall be stamped horizon-
tally across the front of the post near the
bottom to indicate the recommended bur-
ial depth.

Embedment end of the post shall be
factory cut with pointed end for ease of
installation.

Field installation requires use of driver
tool to keep post straight and rigid while
installing, and to prevent damage to the
top of the stake. Upon installation, the
stakes shall be resistant to overturning,
twisting or displacement from wind.

Flexible post shall retain mechanical
properties a minimum of 80% for a mini-
mum of 60 months of actual field expo-
sure. The ultimate tensile strength and
elongation (ASTM-638) shall be a mini-
mum of 80% of the standard strength
(73.4° F) when tested at 140°F and 40°F.
The stake shall be capable of self-erect-
ing and remain functional after being sub-
jected to a series of five head-on impacts
by a typical passenger car at 30 mph.

2. Graphics

Substrate of decal shall consist of either
cast vinyl or acrylic urethane retro-reflec-
tive sheeting which has been silkscreened
with UV-stabilized inks for outdoor appli-
cations. A clear UV resistant over-lami-
nating film shall be applied to the decal
for long term ultraviolet and abrasion pro-
tection. The minimum total decal thick-
ness with adhesive and UV covering shall
not be less than 4 mils for vinyl decals
and 6 mils for retro-reflective decals.
Clear coating shall not be allowed as a
substitute for application of this covering.
Adhesive shall have a high tack, aggres-
sive, permanent pre-applied layer of pres-
sure-sensitive adhesive, protected by a
removable release film.

Screen printing shall precisely match the
artwork, with even coating across printed
area and no uneven reproduction of
graphic images.

Encapsulated Graphics (alternate) in
composite stake made by a pultrusion
process with the sign panel graphic
encapsulated within the resin binder of
the stake instead of surface applied (non-
reflective). The sign panel graphic is
beneath the surface of the stake and is
not directly exposed to weathering,
scratching, or related surface abrasion.

Weather Resistant Decals shall exhibit
negligible color change, legend fading, or
blistering following five years exterior
Southern exposure. Decals and integrity
of factory applied adhesive marking to
have a minimum seven (7) years life with-
out edge release, cracking, or related sur-
face deterioration. Thermal stability of
decal shall not be affected over a temper-
ature service range of -40°F to 140°F.

Artwork shall match reproduction artwork
provided exactly. A pre-production sam-
ple shall be submitted to the National
Sign Program Manager for approval
before production. Approved sample shall
be the standard to which all subseguent
graphics are judged. No deviation from
this standard is allowed. All property
markers shall have local addresses per-
manently applied as per graphic stan-
dards specified in Section 10.

Application of adhesive graphics to sign
materials. Ambient air temperature to be
no lower than 60°F, and shall be factory
applied (not field applied or applied by a
re-seller or subcontractor) to the stake fol-
lowing proper preparation of surface as
prescribed by manufacturer of pressure
sensitive retro-reflective materials.





Specifications: FSM-7

B.11-7

All items listed below shall con-
form to material specifications as
described on page B.11 for
Flexible Sign Markers, unless oth-
erwise instructed on this page.

1 Retro-reflective panel, posi-
tioned with equal space to the left,
right, and top of the post. Multiple
panels shall have the same spac-
ing individually

2 4"wide flexible double faced
post (Carsonite CI1B-380R, CSS-
375R, or 250-R, or equal). Used
for boundary and wildlife manage-
ment area markers with small for-
mat (3" x 4.4") or large format
(book spine 3"x 22") graphics,
and campsite identification mark-
ers.This “I" beam construction is
capable of withstanding repeated
knock-down impact from moving
cars.

3 2.625"wide rigid single face
post, used for boundary and
wildlife management area identi-
fiers with small format graphics
(2.5"x 3.66").

NOTE: Two kinds of posts are
available: a fexible (item 2) and a

rigid (item 3) post. Campsite identi-

fications are available with flexible
posts only. Wildlife management
and property markers are available
In both styles. If legibility is an
Issue, use the flexible post since

a rigid post will require smaller
graphics.
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Specifications: Individually Cut Letterforms (ICL) B.12

1.1 Signs

1. Materials

Letterforms and Castle logo shall be
fabricated from Aluminum 6061-T6 alloy
as per ASTM B209, to meet or exceed
standards as specified in FP-85 Section
719.08. Surface shall be commercially flat
and free of buckles, warps, dents, cock-
les, burrs and any fabrication defects.
Panel thickness shall depend on total
square footage of surface and maximum
dimension.

Dimensions shall have a tolerance of
+ @125,

Joining shall be permitted only for panels
larger than 900 square inches, or with
dimensions greater than 30". Such pan-
els shall require reinforcement using a
metal framework. Large panels requiring
joining shall be butt jointed with screwed
and welded spline on the back of the
panel. Screws shall be flat head counter
sunk and attached from the front face.

1.2 Hardware

Large Letterform Attachment shall be
individual threaded stainless steel rods,
mechanically attached (and secured with
adhesive) to the back.

Small Letterform Attachment shall be
studs, to be inserted into pre-drilled
receiving holes with silicone adhesive.

1.3 Fabrication

Welding shall be full penetration mig
type, slag and splatter free, with minimum
spacing of 1"to 1-1/2" depending on let-
ter or pan size.

All seams to be filled with best quality
automotive grade compounds and
ground completely smooth.

Edges to be finished even and dimple
free. All raw material surfaces shall be
free of blemishes and corrosion.

1.4 Finishes

Finish Paint shall be Wyandotte Grip
Guard acrylic urethane (or approved
equal),

All surfaces to be painted shall be
abraded using a dual action sander with
320 grit disc followed by a recommended
cleansing solvent. Surfaces shall then be
primer coated with spray equipment
using a self-etching zinc chromate primer.
Finish coat shall be free from runs, sags,

overspray, wrinkling, streaking, spotting
or any other variation in painted surface.
All painted surfaces shall be consistent in
appearance. No seams, grind marks,
welds or other subsurface imperfections
shall be allowed.

All paint finishes shall be applied in an
enclosed dust free environment, prefer-
ably utilizing a commercial grade spray
booth with dust filtration system.

2.1 Reproduction

2. Graphics

Corps Castle and borders shall be digital-
ly cut to match artwork exactly. Cut gra-
phics to be weeded and applied using
application compatible film.

2.2 Retro-reflective sheeting

Sheeting shall be engineer grade, premi-
um quality, wide angularity enclosed lens
retro-reflective material to meet with pres-
sure sensitive adhesive backing or
exceed the standard of:

— General Services Administration,
Federal Supply Service specification L-S-
300-C, Reflectively 1.

— U.S. Department of Transportation,
Federal Highway Administration,
Standard Specifications of Construction
of Roads and Bridges on Federal
Highway Projects, current edition FP-85
Sections 633.06 and 718.01.

No more than twelve (12) months will
have elapsed from date of purchase to
the date of application.

Application to aluminum shall be as
described by the manufacturer and
approved by the designated representa-
tive of the Corps of Engineers.

Surfaces shall be cleaned with a sol-
vent such as E.|l. DuPont Prep-Sol
Cleaning solvent 39195, XYLOL, VM & P
naphtha or lacquer thinner.

Dry surface with a lint free cloth before
solvent evaporates.

Freshly painted surfaces shall be dried
one week prior to application of graphics.
Air and application surface temperatures
must be above 60 degrees fahrenheit.





Specifications: ICL-1

B.12-1

All items listed below shall con-
form to material specifications as
described on page B.12 for
Individually Cut Letterforms,
unless otherwise instructed on
this page.

1 Primary Legend, 12" high
solid aluminum. Minimum 3 studs
per letter.

2 Panel attachment hardware,
0.190 studs or better. Stud depth
to be 1.75" minimum. See detalil

below.

3 Corps Castle Mark panel, 16"
x 21"solid aluminum. Minimum 4
studs per mark. Painted Corps
Communications Red.

4 Signature, 3.5" high solid
aluminum. Minimum 2 studs per
letter.

5 Corps Castle Mark, cut retro-
reflective sheeting applied to the
aluminum sign panel.

Detail panel attachment
A 0.125"aluminum sheet
B Lock nut

C 0.190 stud or better. Stud
depth to be 1.75" minimum.

I

Z

T

2






Specifications: ICL-2

B.12-2

All items listed below shall con-
form to material specifications as
described on page B.12 for
Individually Cut Letterforms,
unless otherwise instructed on
this page.

1 Primary Legend, 0.125 sheet
aluminum with 0.75"or 1" return.
Minimum 3 studs per letter.

2a Panel attachment hardware,
0.250 studs or better. Stud depth
shall be 1.75" minimum. See detalil
below.

2b Panel brackets, 0.125 sheet
aluminum.

3 Corps Castle Mark, 0.125
sheet aluminum with 0.75"or 1"
return. Minimum 4 studs per mark.

Painted Corps Communications
Red.

4 Signature, .090 sheet alu-
minum with 0.75" or 1" return.
Minimum 2 studs per letter.

5 Corps Castle Mark, cut retro-
reflective sheeting applied to the
aluminum sign panel.

Detail panel attachment
A Aluminum sheet

B Lock nuts

C Stud

Legend Corps Mark Signature
Size (A) Size Size

18" 24'x 31.5’ b.25"

24" 32"x 42" 7"
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Specifications: ICL-3

B.12-3

All items listed below shall con-
form to material specifications as
described on page B.12 for
Individually Cut Letterforms,
unless otherwise instructed on
this page.

1 Primary Legend, 0.190 sheet
aluminum with 1.25% 1.5"or 2"
return. Minimum 4 studs per letter.

2a Panel attachment hardware,
.375 studs or better. Stud depth
shall be 3" minimum. See detail
below.

2b Panel brackets, 0.190 sheet
aluminum,

3 Corps Castle Mark, 0.190
sheet aluminum with 1.25" 1.5"or
2" return. Minimum 6 studs per
mark. Painted Corps Communica-
tions Red.

4 Signature, 0.090 sheet alu-

minum with 1.25" 1.5"or 2" return.

Minimum 3 studs per letter.

5 Corps Castle Mark, cut retro-
reflective sheeting applied to the
aluminum sign panel.

Detail panel attachment

A Aluminum sheet or bracket
B Lock nuts

C Stud

Legend Corps Mark Signature Panel

Size (A) Size Size return

30" 40"x 52.5" 8.7%" 125" B
36" 48"x 63" 10.5" 1.5"

48" 64"x 84" 14" B -






Specifications: Waterway Signs (WTW)

B.13

Introduction The specification section for waterway basis, this waterway section (B.13
signs has been divided into four parts: through B.13-15) is presented as a
. design intent overview with reference
- General program intent. . o e .
- Material ges%riptimns and recommend- materlals {0 gmde |nd|v|dgals PIEPAng
ations implementation plans. This reference
) e | . | material identifies the appropriate mate-
E;:i:cggi'n;ecrzn?iraﬁg?nsnf;r thesenen rial and method of fabrication. The intent
- Engin eegre p exagrnples N - is that all signs are fabricated in mod-
. : o ; ules for ease of field assembly, the
22216?:8 studies for specinie:design design is basically weather resistant,
S and one design will, with modification,
Since each sign or group of signs will \.ru.rmr‘k for both small and large signs of
need to be engineered on a site-by-site sirafiarype.
General The design criteria for sign support struc- The sign face serves no purpose other

tures are based on the fundamental laws
of physics. The design intent when con-
sidering sign support structures Is to
enable the superimposed loads — dead
load and live load — to be transmitted to
the ground. In most cases, the dead load
of the sign faces and the support thereof
Is minimal and can be neglected as being
of a minor magnitude. In some cases,
where the sign is “flagged”, or can-
tilevered far out from the base structure,
the dead load may become of conse-
guence and enters into the design con-
sideration.

Live loads arise from wind, ice and in
some cases, seismic activity. The magni-
tude of the live loads is a function of geo-
graphic location and height above the
ground. For wind load, the history of wind
velocities in that location or geographic
area, the nature of the terrain surround-
Ing the sign location, the geometric con-
figuration of the sign face(s), and the
height of the sign area above local grade
will all factor into the design of the struc-
ture. Ice buildup will depend on the loca-
tion. Seismic forces, likewise, will be con-
sidered In accordance with the seismic
activity zone where the sign is located.
Generally, the component of live load
which is of major magnitude Is that aris-
ing from wind.

The live and dead loads are transmitted
through a structural system from sign
face to the ground fastening system. This
latter may be in the form of anchor bolts
iInto a concrete footing, direct burial of a
beam-column into a concrete footing, or
simply embedment of a beam-column
Into the subgrade or a pocket carved out
of rock and subsequently concreted in
place.

than to convey information, either in the
form of words in specific visual formats,
alpha-numeric characters, referential
color, graphic symbols, or other markings
as appropriate.

In the material that follows, solutions
for a number of sign configurations have
been supplied, subject to a set of design
criteria as noted. A change in one or
more of the criteria will, of course, result
in a different solution. Ultimately, the
final configuration of the sign structure
support system will depend on local
conditions, size of sign face(s), struc-
tural components readily available, and
the design purview of competent profes-
sionals.

For purposes of design, the following
design criteria have been assumed.

- Design wind pressure: 30 psf

- Soil: 3 ksf min.

- Concrete: 3000 psi (28 days)

- Steel: A36 rolled steel sections and
anchor bolts, and A500B/A36 tubes

- Steel welding electrodes:
class E60/70

- Rebar: A615 grade 60

- Fastening hardware: stainless steel
302/304 (sign faces to supporting
structures)

- Fastening structural sub-components:
A325 galvanized bolts, nuts,
and washers, etc.

- Aluminum:; 6061-T6 plate (min
0.125"), 6061-T651 plate (0.250" and
greater), angle and tubing(6061-T6).

- Galvanic isolation: silicone or bitu-
mastic separator to negate corrosion.

An overview of these materials and
design Is provided on pages B.13a
through B.13b.





Specifications: Waterway Signs (WTW)

Cont'd

B.13a

Materials

Steel: A36 rolled steel for wide flange
beams, base plates and angles provides
a material which is most commaonly
stocked throughout the country and con-
stitutes reduction of the fabrication of the
structural elements to standard practice.

Steel: A500B tubing (TS) is the most
common type material used for tubing,
and is likewise most readily available.
The A36 specification for tubing may be
found in some locations, in which case it
may serve as a substitute for the A500B
material. The design of the sign supports
Is most often driven by the desire to keep
the deflection within prescribed limits,
and consequently, the yield strength of
either A36 or A500B tubing material will
serve equally well.

The designs using TS sections will
prove more economical in many cases in
as much as the TS sections are almost
always classified as compact sections,
and as such, there is often no require-
ment for cross-bracing members to be
Introduced between the upright posts.
The design rationale will have to weigh
the use of TS sections versus wide flange
sections, each as a component of a
structural system supporting angle rails.
During the process, the specific design of
the posts will indicate the need for brac-
ing members. The ultimate solution will
depend on factors such as the local avail-
ability of the alternate sections which may
be suitable, in addition to the matter of
fabrication cost comparing the structural
builds with TS sections or wide flange
sections. As sealed units, fabricated
tubular structures have less surface area,
thus reducing weather exposure and
related maintenance problems.

Aluminum (6061-T6) alloy is recom-
mended throughout for tubing, angles (L-
rails). and sign panels with thickness up
to 0.190". The dimensions of these struc-
tural elements will be dictated by the
design computations.

Aluminum (6061-T651) alloy is recom-
mended for sign panels with thickness of
0.250" and greater. The actual dimension
of the sign panel and the other structural
elements will be dictated by the design
computations.

Protective coatings for steel members
can be provided in several ways. The
best from the viewpoint of long service
life and minimal interim maintenance con-
sists of hot-dip galvanizing the structural
members. The lack of ready availability of
the facilities to do the galvanizing may
mitigate against this process.

Alternately, surface covering may con-
sist of standard painting procedures
(removal of deep pits, and surface oxida-
tion — most often with the exception of
tight mill scale — grease, dirt, etc.), and
then the application of two coats of paint-

typically a zinc chromate primer and an
epoxy type finish coat. Shot blasting or
sand blasting the surface of the steel
members may be employed, but will add
measurably to the front end cost.
Likewise, if epoxy paints are employed
over a properly prepared substrate, the
resulting surface protection will be long-
lived. As with all finishes, the final end
product will suffer scratching and abra-
sion while in service. The hot-dip galva-
nized service Is guite forgiving in this
respect, but if the coverage of the galva-
nizing is not uniformly applied, the sur-
face will have to be touched up with a
suitable paint. There exist on the market
several zinc rich compound materials
which can be used to “paint” on a surface
which will restore the protective cover of
a damaged galvanized surface to a large
degree.

Painted surface damage — for conven-
tional paint procedures or with epoxy
paints — can generally be repaired with
application of like paint to the existing
sound surface cover.

Poured in place concrete footings
serve to fix the sign superstructure as
well as provide a suitable counterweight
to prevent the sign structure moving (or
being blown over) by wind. In those
cases where sufficient counterweight can
be provided by existing concrete or
stone, site inspection shall usually be
required to determine the condition of the
substrate material (concrete or stone)
and, by extension, its suitability to sustain
dead and live loads. Concrete to be cast
In place Is a ubiquitous material available
everywhere. The 3000 psi 28-day
strength is a common specification and
readily available.

Direct embedment of steel posts Is
acceptable. Direct embedment of alu-
minum posts is not acceptable because
of adverse chemical reaction between
concrete and aluminum.

Base connections between base
plate(s) and subgrade material — usually
in the form of cast-in-place concrete foot-
Ing(s) — is conventionally made via A36
galvanized steel anchor bolts, with suit-
able bends to anchor same in the poured
concrete. Hot-dip galvanized anchor bolts
will ensure a long life in place before
attention needs to be paid to refurbish the
protective coating on the anchorage. In
those instances where the anchor bolts
must be applied to an existing concrete
pase (or stone walls in lock construction),
the widespread availability and proven
long life and high capacity of embedded
epoxy-bonded drilled anchor bolts makes
this system unequaled for such applica-
tions. A number of manufacturers supply
a complete line of these products
throughout the country; it is rare not to
nave them available locally.
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Materials
(continued)

Mechanical fasteners for steel/steel
connections in the superstructure are
preferably made with galvanized A325
bolts. These are widely used and are
standard structural items, readily avail-
able. In those instances where this grade
of bolt is not available in the galvanized
form, the untreated material is used, with
paint applied.

Fasteners used between sign panels
and supporting structure must account for
the problems encountered via galvanic
action between dissimilar metals in con-
tact in a moist/wet atmosphere.
Accordingly, if at all possible, stainless
steel hardware is preferred.

Bolted connections are made through
pre-drilled holes in brackets and rails.
Receiving holes may be oversized or
slotted to allow for adjustment during
field assembly. Pre-assemble all signs in
the shop including panel, frame and
post to verity alignments and eliminate
the costly need for drilling or modifica-
tion during final assembly in the field.

Aluminum welded studs when used to
provide fastening between sign faces
(aluminum sheet) and aluminum support-
ing ralls, shall preferably have backup
washers and nuts of stainless steel.

Faying surfaces between steel and alu-
minum shall be treated with a bitumastic
material or commonly available adhesive
silicone sealer to prevent galvanic action
between the dissimilar materials, length-
ening the service lite of the structure,

Superstructure assembly can be made
in the shop and transported as a whole to
the site if the sign assembly is small
enough to allow it. Otherwise, the sub-
components will be transported to the site
and assembled there. Shop assembly,
when possible, is preferred — transport
availability and route conditions being
favorable; site conditions and distance
from the point of fabrication may dictate
in this regard.

Sign faces are to be 0.125" aluminum
unless otherwise specified. This sheet
material Is commonly available in this
thickness, and has good physical proper-
ties for these applications. Indeed, the
design of the superstructure elements
supporting the sign faces (aluminum
angles), has been driven by the desire to
standardize the thickness of the face
sheet at 0.125".

In those circumstances where the
geometry of the sign face or the expo-
sure of the sign require it, a thicker gauge
material may be required. Also, In areas
with a high incidence of vandalism or
where support members may be dam-
aged by natural forces, the sign face may
have to be made of aluminum plate
material 0.25" thick or more. The specific
size of the sign, the design of the super-
structure elements, and special environ-
mental conditions will dictate the thick-
ness of sign face material.

Sign face support system is predicated
on there being a number of rails (vertical
or horizontal), the rails themselves being
continuous and fastened to the posts via
intermediate angle brackets. There will
be cases where the angle brackets them-
selves will take the form of a continuous
angle (a wall mount on stone surfaces
which may be rough tooled and thereby
present no plane surface). In this case,
then, the assemblage of two continuous
angles toe- to-toe will effectively produce
a fabricated “z" section. By and large, the
bulk of the rail supports will take the form
of angle brackets.

Sign posts and footings most common-
ly use anchor bolts cast in place in con-
crete, and subsequent emplacement of
the posts with attached base plates.

There may be occasions when it may
become desirable (and practical) to
embed the sign posts directly into the
excavation and pour the concrete around
same, While attractive, this method will
generally require that a falsework be built
to retain the posts plumb and coplanar
during the pour and the subsequent initial
set and cure of the concrete. For small
builds, this may be possible, but special
attention must be paid to the detail in fin-
Ishing the top of the concrete footing. A
sloped concrete surface will be required
In order that water will drain away from
the posts, not toward them. Likewise, a
well-tooled finish at the point of entry of
the post into the concrete will assure a
well bonded interface between concrete
and post. These precautions are
designed to mitigate against corrosive
action taking place at the point of the
post’s highest stress.
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Graphics
(continued)

1. The sign is ineffective for its intended
purpose when viewed from a moving
vessel under normal conditions of day
and night navigation, or

2. lts coefficient of retro-reflection at -
4/0.2 Ent./Obs. angles is less than 50%
of its initially specified minimum.

In addition, the fluorescent Lemon Yellow
shall demonstrate fluorescence as mea-
sured by maximum spectral radiance fac-
tor in accordance with ASTM E991
‘Color Measurement of Fluorescent
Specimens.” By this measure the fluores-
cent Lemon Yellow material shall provide
a maximum spectral radiance factor of
not less than 110 percent when new. It
shall also be warranted by the manufac-
turer to provide a maximum spectral radi-
ance factor of not less than 60 percent
after 5 years of service in normal, vertical
exposures. Additionally, this color shall
provide a Cap Y of at least 50 after the
same period of exposure.

Furthermore, the sheeting shall provide
7 years of performance without deterio-
rating due to natural causes to the extent
that:

1. The sign is ineffective for its intended
purpose when viewed from a moving
vessel under normal conditions of day
and night navigation; or

2. Its coefficient of retro-reflection at -
4/0.2 Ent./Obs. angles is less than 50%

of its initially specified minimum.

Sheeting Manufacturers Replacement
Obligation

If the above field performance criteria are
not met the sheeting manufacturer shall
cover sign restoration costs as follows.

If failure occurs In:

1 Year: Restore the signs’ surface at no
cost for materials or labor.

2-3 Years: Provide prorated replacement
of sign face (in material) for sheeting,
materials & labor.

4-7 Years: Provide prorated replacement
of reflective materials only.

Cutting Requirements

Series 3970G Diamond Grade retro-
reflective Sheeting is constructed from
extremely tough polycarbonate plastics
that require special blades and proce-

dures for proper cutting. Cutting of this
material must follow material manufac-
turers production specifications.

Fabrication Procedure

Special edge treatments are necessary
to prolong the life of waterway signs
made of Series 3970G Diamond Grade
retro-reflective sheeting to the greatest
extent possible. Optimum sign perfor-
mance also requires the use of certain
fabrication technigues. Sign fabricators
must therefore employ the following
materials and procedures in manufactur-
iINng waterway signs.

1. Apply background sheeting using
either a powered squeeze roll applicator
or manual hand squeeze roll applicator
on properly prepared aluminum. If splic-
iIng of sheeting is necessary, use butt
splices.

2. Apply sheeting so that the orientation
arrows will be in a vertical position on fin-
iIshed signs for maximum entrance angu-
larity.

3a. For multi-panel signs, the internal
edges must be wrapped with clear 3M
Series 1170 film. Coverage of the Series
3970G sheeting should be between
0.25" and 0.375" with the remaining 1170
film smoothly folded over the sign edge
and adhered to the sign back.

b. All sheeting splices must be covered
with clear, 0.75" Series 1170 film. The
1170 film should be centered over the
splice to provide even coverage on both
sides of the seam.

c. For application of clear Series 1170
film, use either a plastic squeeze appli-
cator, PA-1 with low friction sleeve SA-1,
or a 2 inch rubber roller. Follow Iinstruc-
tions in 3M Information Folder 24.

4. External edges of either single panel
or multi-panel signs must be fitted with a
0.25" wide, white, self adhering edge
molding of the type specified on page
E.1 of Appendix E.

5. All copy must be cut so that the orien-
tation arrows are in the vertical position
on the finished sign.

Refer to 3M publications: Elec. Cuttable
Film—PB 1170, Dia. Grade—PB 3970G,
Squeeze Applic.—IF 22, Hand Applic-
ation—IF 24, Hand Squeeze Roll Applic-
ator—IF 30, Base Surf. Prep.—IF 40.

Table 2 - Color Specification Limits?

Color 1 2 3 o Y (%)

X % X y X y X y min. max.
White 0.305 0.305 0.355 0.355 0.335 0.375 0.285 0.325 40 -
Red 0.690 0.310 0.595 0.315 0.569 0.341 0.655 0.345 3 15
Blue 0.078 0.171 0.150 0.220 0.210 0.160 0.137 0.038 ] 10
Lemon 0.480 0.522 0.438 0.476 0.335 0.570 0.373 0.625 70 -
Yellow

% As measured by CIE 1931 standard colorimetric system measured with standard

Hluminant D65.





Specification Design Intent: WTW-1

B.13-1

Ground mounted sign with two or
three fabricated structural steel
beam posts. Used for large scale
signs (> 100 square feet), and to
accommodate panel areas up to
1,500 square feet.

1 Aluminum sign panel, backed
with continuous L-rail for rigidity.
When the size of the panel is larg-
er than the readily available sheet
aluminum, a splice shall be
required. See detail 16-17, page
B.7-6.

Graphics shall be applied to
fully assembled panel and then
dis-assembled as required for
shipping to installation site.

2 Frabricated structural steel
beam, welded to base plate. Cross
bracing may be required for added
rigidity.

Factory install attachment
brackets, see detail 18, page
B.7-7. Pre-drill all brackets prior to
galvanizing. Receiving holes may
be over-sized or slotted to allow
for adjustment during field
assembly.

Steel structure shall be galva-
nized after all shop fabrication has
been completed.

3 L-rail, attached to panel using
threaded welded studs, bolted to
the L-rail with standard stainless
steel hardware (or vandal resistant
hardware if required), see detalil
18, page B.7-7. L-rail shall be fac-
tory pre-drilled. Receiving holes
may be over-sized or slotted to
allow for adjustment during field
assembly.

Small panels may be attached
to the posts in one piece; larger
panels may require installation of
the L-rail to the post, followed by
attachment of panels to the rails.

4 Mounting base plate, anchored
to the footing, see detail 21, page
B.7-9. Triple nut design allows for
levelling and aligning posts during
installation. Direct embedment is
strongly discouraged for a sign of
this size.

2%

Exploded View

Engineered examples,
see page B.13-8.
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Specification Design Intent: WTW-2

B.13-2

Ground mounted sign with two
fabricated tubular steel posts.
Used for both small scale (=12
square feet), and large scale signs
(> 100 square feet), accommodat-
}ng panel areas up to 1,000 square
eet.

1 Aluminum sign panel, backed
with continuous L-rail for rigidity.
When the size of the panel is larg-
er than the readily available sheet
aluminum, a splice shall be
required, see detail 16-17, page
B.7-6.

Graphics shall be applied to
fully assembled panel and then
dis-assembled as required for
shipping to installation site.

2 Tubular steel post with welded
cap and base plate. Cross bracing
may be required for added rigidity
on large structures.

Factory install attachment
brackets, see detail 18, page
B.7-7. Pre-drill all brackets prior to
finishing. Receiving holes may be
over-sized or slotted to allow for
adjustment during field assembly.

Steel structure shall be galva-
nized after all shop fabrication has
been completed.

2 L-rail, attached to panel using
threaded welded studs, bolted to
the L-rail with standard stainless
steel hardware (or vandal resistant
hardware if reguired), see detall
18, page B.7-7. L-rail shall be fac-
tory pre-drilled. Receiving holes
may be over-sized or slotted to
allow for adjustment during field
assembly.

Small panels may be attached
to the posts in one piece; larger
panels may require installation of
the L-rail first to the post, followed
by attachment of panels to rails.

4 Mounting base plate, anchored
to the footing, see detail 21, page
B.7-9. Triple nut design allows for
levelling and aligning posts during
installation. Direct embedment is
strongly discouraged for larger
signs of this type.

Brace directly embedded signs
plumb until concrete sets.

"

Exploded View

Engineered examples,
see page B.13-9 through B.13-12.
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Specification Design Intent: WTW-3

B.13-3

Ground mounted sign with two
fabricated tubular steel or alu-
minum posts and heavy plate alu-
minum sign panel. Used for small
scale (up to 12 square feet) signs
in remote locations, areas with a
high incidence of vandalism, or
where the supports of the structure
are subject to extreme forces,
including wave action on break
waters, or being subject to abra-
sion by lines In lock chambers, or
other problematic locations.

1 Aluminum sign panel.

2a Tubular steel post with welded
cap, base plate, and threaded
studs welded on the inside of the
post for panel attachment.

Steel structure shall be galva-
nized after all shop fabrication has
been completed.

2b Tubular aluminum post with
welded cap and base plate.

3a L-rail, plug welded to the back
of the sign panel. Attached panel
assembly to threaded welded
studs, bolting to the L-rail with
standard stainless steel hardware
(or vandal resistant hardware if
required), see detail 22, page B.7-
10. L-rail shall be factory pre-
drilled. Receiving holes may be
over-sized or slotted to allow for
adjustment during field assembly.
Sign must be fully assembled prior
to mounting.

3b Contiguous welded sign
assembly. No hardware required
for post-panel attachment.

4 Mounting base plate. anchored
to the footing, see detail 21, page
B.7-9. Triple nut design allows for
levelling and aligning posts during
installation. Direct embedment
may be allowed if conditions per-
mit, but may require de-mountable
frame to hold assembly in place
until concrete sets.

2a

4

L

Steel post, exploded View

2b

a

L

-9

Aluminum post, exploded View

Engineered examples,
see page B.13-13.
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Specification Design Intent: WTW-4 B.13-4

Cantilevered sign with fabricated
tubular steel post and mast arms,
mounted on lock wall, cell or in the
ground. Used for small to medium
scale signs (< 100 square feet).

1 Aluminum sign panel, directly
attached to mast arms, see detall
20, page B.7-8. Large panels may
require vertical L-rail sections for
rigidity, with L-rails bolted to brack-
ets welded on mast arms, see
detail 18, page B.7-7. When the
size of the panel is larger than the
readily available sheet aluminum, a
splice shall be required, see detail
16-17, page B.7-6.

Graphics shall be applied to
fully assembled panel and then
dis-assembled as required for
shipping to installation site.

2 Tubular steel post with welded
cap and base plate. Larger mast
arm assemblies may require cross
bracing for added rigidity.

Factory install attachment
brackets, see detail 18, page B.7-
7. Pre-drill all brackets prior to gal-
vanizing. Receiving holes may be
over-sized or slotted to allow for
adjustment during field assembly.

Steel structure shall be galva-
nized after all shop fabrication has
been completed.

3 Optional L-rail for larger sign
panels, attached to panel using
threaded welded studs, bolted to
the L-brackets with standard stain-
less steel hardware (or vandal
resistant hardware if required), see
detail 18, page B.7-7. L-rail shall
be factory pre-drilled.

Small panels may be attached
directly to the posts; larger panels
may require installation of the L-
rail first to panel, followed by
attachment of panels to L-brackets
on the post.

4 Mounting base plate, anchored
to the footing, see detail 21, page
B.7-9. Triple nut design allows for
levelling and aligning posts during
installation. Direct embedment is
strongly discouraged for a sign of
this size.

Exploded View

Engineered examples,
see pages B.13-14,

R
Arrival
Point






Specification Design Intent: WTW-5

B.13-5

Ground mounted sign with one
fabricated tubular steel post. Used
for small and medium scale (up to
42 square feet) signs.

1 Aluminum sign panel, backed
with continuous L-rail for rigidity.
When the size of the panel is larg-
er than the readily available sheet
aluminum, a splice shall be
required, see detail 16-17, page
B.7-6.

Graphics shall be applied to
fully assembled panel and then
dis-assembled as required for
shipping to installation site.

2 Tubular steel post with welded
cap and base plate.

Factory install attachment
brackets, see detail 18, page
B.7-7. Pre-drill all brackets prior o
galvanizing. Receiving holes may
be over-sized or slotted to allow
for adjustment during field assem-
bly.

Steel structure shall be galva-
nized after all shop fabrication has
been completed.

3 L-rail, attached to panel using
threaded welded studs, bolted to
the L-brackets with standard stain-
less steel hardware, or vandal
resistant hardware If required, see
detail 18, page B.7-7. L-rail shall
be factory pre-drilled.

Small panels may be attached
directly to the posts; larger panels
may require installation of the L-
rail first to panel, followed by
attachment of panels to L-brackets
on the post.

4 Mounting base plate, anchored
to the footing, see detail 21, page
B.7-9. Triple nut design allows for
levelling and aligning posts during
installation. Direct embedment
may be allowed if conditions per-
mit, but is strongly discouraged for
larger signs of this type. Brace
directly embedded signs plumb
until concrete sets.

4

O

Exploded View

Engineered examples,
see page B.13-14 and B.13-15.
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Specification Design Intent: WTW-6

B.13-6

Surface or wall mounted sign.
Used for both large (up to 100
square feet) and small scale (up to
12 square feet) signs.

1 Aluminum sign panel, backed
with continuous L-rail for rigidity.
When the size of the panel is larg-
er than the readily available sheet
aluminum, a splice shall be
required, see detail 16-17, page
B.7-6.

Graphics shall be applied to
fully assembled panel and then
dis-assembled as required for
shipping to installation site.

2 L-rail, attached to panel using
threaded welded studs. Bolt to the
wall mounted L-rail with standard
stainless steel hardware, or vandal
resistant hardware if required, see
detail 23, page B.7-10. L-rail shall
be factory pre-drilled. Receiving
holes may be over-sized or slotted
to allow for adjustment during field
assembly.

3 Continuous aluminum angle
bracket, attached to surface using
HILTI HVA anchor bolis (or equal).

NOTE: Both angles are continuous
and are of aluminum.

Exploded View

Engineered examples,
see page B.13-15.

Danger
Turbulent

Water






Specification Design Intent: WTW-7

B.13-7

Cantilevered sign with fabricated
mast arm assembly, mounted on
wall or surface. Used for small to
medium scale signs (< 100 square
feet).

1 Aluminum sign panel, directly
attached to mast arms, see detail
20, page B.7-8. Large panels may
require vertical L-rail sections for
rigidity, with L-rails bolted to brack-
ets welded on mast arms, see
detail 18, page B.7-7. When the
size of the panel is larger than the
readily available sheet aluminum,
a splice shall be required, see
detail 16-17, page B.7-6.
Graphics shall be applied to
fully assembled panel and then
dis-assembled as required for
shipping to installation site.

2 Tubular steel mast arm assem-
bly with welded caps. Larger mast
arm assemblies may reguire cross
bracing for added rigidity.

Factory install attachment
brackets, see detail 18, page B.7-
7. Pre-drill all brackets prior to gal-
vanizing. Receiving holes may be
over-sized or slotted to allow for
adjustment during field assembly.

Steel structure shall be galva-
nized after all shop fabrication has
been completed.

3 Optional L-rail for larger sign
panels, attached to panel using
threaded welded studs, bolted to
the L-brackets with standard stain-
less steel hardware, or vandal
resistant hardware if required, see
detail 18, page B.7-7. L-rail shall
be factory pre-drilled.

Small panels may be attached
to the posts in one piece; larger
panels may require installation of
the L-rail to the post, followed by
attachment of panels to the rails.

4 Mast arm frame, attached to
surface using HILTI HVA anchor
bolis (or equal) with galvanic isola-
tion (bituminous or silicone sealer)
between frame and wall surface.

Exploded View

Engineered examples,
see page B.13-16.
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Engineering Examples for WTW-1
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Engineering Examples for WTW-2 B.13-9
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1) Sign mounting with J-bolt and baseplate Panels Size Base Plate Hole Diameter L2/W2 J-Bolts (A-36 A/B)
TxW1xLi1 D (o) No. Bolt @ L
(in inches) (in inches) (in inches) (in inches) (in inches)
L1 24 x 24 05x6.5x65 0.875 2.25 4 each 0.625 2'-6"
0.5 L1 36 x 24 0.5x6.5x6.5 0.875 2.25 4 each 0.625 2'-8"
48 x 24 0.5x6.5x6.5 0.875 2.25 4 each 0.625 2-6"
2 | 2 | 36 x 36 0.5x6.5%x6.5 0.875 2.25 4 each 0.625 2'-6"
; 54 x 36 0.5x6.5x6.5 0.875 2.25 4 each 0.625 2'-6"
: 72 x 36 0.5x6.5x6.5 0.875 2.25 4 each 0.625 2'-6"
E— O | O 10 48 x 48 QOXT7ToxTD 0.875 2.75 4 each 0.625 2'-6"
& ~ = N 72X 48 05x7.5x7.5 0.875 2.75 4 each 0.625 2'-6"
= : 96 x 48 QE5EX7.5X75 0.875 2.75 4 each 0.625 2-6"
3 [N | - 60 x 60 0.5x7.5%x75 0.875 275 4 each 0.625 2'-6"
: 90 x 60 0625x9x9 1 3 4 each 0.75 2'-6"
= = ) 120 x 60 0.625x9x9 1 3 4 each 0.75 2'-6"
= . 72 x 72 0.625x9x9 1 3 4 each 0.75 2'-6"
= ®) O 108x72 0625x 11 x 11 1 3.5 4 each 0.75 2'-6"
144 x 72 0625x 11 x 11 1.125 3.5 4 each 0.875 2'-6"
2) Sign assembly for direct embedment Legend Panels size Posts (TS) Support Layout Footing size  Holes for
Size Wx H Square tube L- rails A B C D L x W x Depth  footing

0.125" thick 0.25" wall 0.25" thick
(in inches) (in inches)  (in inches) (in inches) (in inches)

14 24 x 24 2-TS2x2 L-2x2 16 4 4 16 2-6"x2-0"x4-0" 1
14 36 x 24 2-TS52x2 L-2x2 16 4 5 26 3-6"x2-0"x4-0" 1
14 48 x 24 2-1S52x2 L-2x2 16 4 8 32 4-0"x2-0"x4-0" 1
21 36 x 36 2-TS2x2 L|-2x2 28 4 5 26 3-6"x2-0"x4-0" 1
21 54 x 36 2-1S2x2 L-2x2 28 4 9 36 4-6"x2-0"x4-0" 1
21 72 x 36 2-152x2 L-2x2 28 4 12 48 5-6"x2-0"x4-0" 1
28 48 x 48 2-TS3x3 L-2x2 36 6 8 32 4-0"x2-0"x4-0" 1
28 72 x 48 2-1S3x3 L-2x2 36 6 12 48 5-6"x2-0"x4-0" 1
28 96 x 48 2-TS3x3 L-2x2 36 6 15 66 2-0"x2-0"x4-0" 2
35 60 x 60 2-TS3x3 |L-2x2 42 9 9 42 5-0"x2-0"x4-0" 1
35 90 x 60 2-TS3Ix3 L-2x2 42 9 15 60 2-0"x2-0"x4-0" 2
35 120 x 60 2-TS3x3 L-3x3 42 9 18 84 2-0"x2-0"x4-0" 2
42 72x72 2-TS4x4 L-3x3 48 12 12 48 5-6"x2-0"x4-0" 1
42 108 x 72 2-TS4x4 L-3x3 48 12 18 72 2-0"x2-0"x4-0" 2
42 144 x 72 2-TS4x4 L|L-3x3 48 12 24 96 2-6"x2-0"x4-0" 2





Engineering Examples for WTW-2
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Scale: not to scale
Sign page: 14,31 40"
Size of footing for mounting with direct B 2 =+
embedment and/or baseplat h (1) (2)
pla E are tne baseplate direct
same. Use of baseplate requires pre-set- mounting  embedment
ting J-Bolts when footing is placed. See -
Detail 21, page B.7-9, and refer to the L L W
baseplate and J-bolt sizes for each below.
1) Sign mounting with J-bolt and baseplate Panels Size Base Plate Hole Diameter L2/W2 J-Bolts (A-36 A/B)
Tx W1 xL1 D (@) No. Bolt @ L
(in inches) (in inches) (in inches) (in inches) (in inches)
e 24 x 36 0.5x6.5x6.5 0.875 2.25 4 each 0.625 2'-6"
0.5 L1 36 x 54 08X 75X75 0.875 2.75 4 each 0.625 2'-6"
48 x 72 0.5x785x75 0.875 2.75 4 each 0.625 2'-6"
| 1 2| 60 x 90 0.75x 11 x 11 1 3.5 4 each 0.75 2'-6"
: 72x108 0.75% 11x% 11 1.125 3.5 4 each 0.875 2'-6"
— | © : o | s
| ( )
g |
= |
= e I
= o |
= |= > .
L
S O o
2) Sign assembly for direct embedment Symbol Panels size Posts (TS) Support  Layout Footing size  Holes for
Size W x H Square tube L- rails A B C D E LxWxDepth footing
0.125" thick 0.25" wall 0.25" thick
(in inches) (ininches)  (in inches) (in inches) (in inches)
20 24 x 36 1=TS2x2 L2x2 28 4 12 na na 2-0"x2-0"x4-0" 1
30 36 x 54 1-TS3x3 L-2x2 38 8 18 na na 2-0"x2-0"x4-0" 1
40 48 x 72 2-TS3x3 L-2x2 48 12 8 32 na 4-0"x2-0"x4-0" 1
50 60 x 90 2-TS4x4 L|L-2x2 nai2 9 42 33 5-0"x2-0"x4-0" 1
60 72 x 108 2-TS4x4 L-2x2 na 12 12 48 42 5-6"x2-0"x4-0" 1
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Scale:
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Sign Maintenance Procedures






Introduction: Sign Maintenance and Repair

C.1

The Corps Sign Standards Program is a
system of signs with program manage-
ment procedures developed to help pro-
ject managers plan, install and maintain
the highest standard of visual communi-
cations for our projects. When a sign pro-
gram Is professionally planned, imple-
mented and maintained, it becomes a
more effective system.

Broken and noticeably weathered signs
dilute the effect of the other signs in the
system. Where vandalism is prevalent,
the presence of one vandalized sign acts
as an inducement for other incidents of
vandalism to occur.

Effective sign maintenance is a neces-
sary component for the Sign Standards
Program implementation and manage-
ment. If maintained correctly, project
signs will last up to twice as long, thus
reducing overall program costs substan-
tially and protecting the Corps' overall
investment in the system. Furthermore,
each sign Is placed for a specific pur-
pose. When a sign is missing or dam-
aged, there is an increased potential for
an accident, thus creating a liability for
the Corps that may have been prevented.

The establishment of simple manage-
ment procedures as described in this sec-
tion, will help insure that broken, dam-
aged or missing signs are identified,
repaired or replaced in a timely manner
and that preventative maintenance is per-
formed on a regular basis. These proce-
dures include: inspection cycles, a mech-
anism to efficiently process documented
problems, and the development of trained
maintenance personnel who are
equipped to correctly install, repair and
replace signs.

Sign maintenance programs must
establish high standards to assure that a
sign is in good repair, that the sign is legi-
ble, and is removed when no longer
needed. Clean, legible and properly
mounted signs command the respect of
all visitors. As a result, the total sign sys-
tem is only as good as the maintenance
provided.

How To Use This Section

This section is a guide to good sign main-
tenance practices. It presents methods
for inspection, record keeping, repairing,
refurbishing, cleaning and replacing pro-
ject signs. The front of the section
describes maintenance procedures,
including preparation of maintenance sur-
veys and work orders. The back of the
section outlines specific maintenance
tasks and, where appropriate, some of
the maintenance methods are shown in
step-by-step illustrations. A list of recom-
mended tools, supplies, and suggested
documentation for inspection and mainte-
nance records are included. Using this
section as a guideline, each project will
establish procedures for inspection and
maintenance of signs that reflect the
needs of the project.

With adequate training and the adop-
tion of standard maintenance procedures,
project management will become more
cost efficient and will increase the effec-
tiveness of resource deployment.





Scheduled Inspection Survey, Work Orders

and Recordkeeping

C.2

The Project Sign Program Manager,
aided by the project maintenance person-
nel and rangers, should inspect all signs
on a regularly scheduled basis. They
should be knowledgeable of both the
Corps Sign Standards and the particular
sign requirements of the project.

Good maintenance practice suggests
that, at minimum, all signs on a project
should be inspected both before the
recreation season begins and after it is
over. Locations that experience high inci-
dences of vandalism, or where weather
conditions are extreme, may require
scheduled inspections on a more fre-
guent basis. Locations with critical safety
signing should be inspected several
times a year.

Materials Required For Survey

For inspection, use the records, docu-
mentation, and report worksheets listed
below.

a. Site Plan Drawing with the Project Sign
Plan (see Section 3, page 3.4).

b. Copy of the Project Sign Inventory on
computer printout or the Sign Schedule
Worksheet (see Section 3, page 3.5).

c. Copies of the Sign Maintenance
Field Report Worksheet printed and
assembled in tablet form (see Appendix
C, page C.3).

The logistics of sign inspections in the
field can be cumbersome. The surveyor
must juggle the site plan, sign schedule
or inventory list, and the reporting work-
sheets, while making inspections and
recording existing conditions. Because
this procedure requires cross-referencing
each of the various plans and records,
many Sign Program Managers put their
site plans on small section drawings or
reduced prints to help make the field
reviews more efficient and manageable.

Inspection Criteria

Each sign must be carefully inspected to
verify its condition. Glance inspections
from a vehicle are not adequate. Once it
is verified that the sign is in its proper
location, check the overall condition.
Record missing or damaged signs
following the procedures described on
page C.3.

If a sign is not in compliance, check to
see If it is planned for replacement within
the scheduled phase-in period for the
program. A sign inspection will be helpful
iINn managing your sign plan. It can be
used to evaluate whether each respec-
tive sign is still needed, If the sign Is
appropriate for the location and to update
your project sign plan.

The following is a list of review items for
use during sign inspections.

Inventory
* Cross check location drawing with
iInventory

Mounting

« Uprights are straight and plumb

* Posts not loose or rotated

* Posts are not damaged

e Wall mountings are secure

* Dimensional lumber and redwood sign
posts stained and sealed

Hardware and Joints
* Bolts and attachments are secure

Sign Panel: Substrate

« Wood sign panel is painted or stained
and weather sealed

» Enameled HDO plywood panel edges
are sealed

* Top of HDO plywood panels wrapped
with edge sealing tape

» Edges of reflective sheeting are tight
to panel

Sign Face

* Sign is legible and in good repair

» | etters are not missing or broken

 Color is bright and unfaded

* Panel is clean and free of stains or
markings

e Surface is not crazed or lifting

e Seams on the front face are sealed

» Joints on backs of signs are sealed

General
* Note other damage from vandalism or
normal deterioration

Compliance
» Verify that sign complies with Corps
Sign Standards.

Repair Work Orders

Upon completion of the field inspection,
the Sign Program Manager or Mainten-
ance Supervisor should prepare a Sign
Maintenance Repair/Replacement Work
Order (see page C.14) for each sign
requiring attention. This work should be
scheduled with highest priority given to
requirements of safety critical signs. As
needed, replacement signs, posts and
hardware will be pulled from inventory on
the project or ordered to complete these
Work Orders in a thorough, timely and
efficient manner.

Daily Inspection

Because project rangers and mainte-
nance personnel are out on the project
on a daily basis, they will often notice a
problem as it arises. It is recommended
that they keep a tablet containing Sign

Maintenance Field Report Worksheets in
their vehicles to report a problem when it
IS noticed so that the repair can be made
as soon as possible.

Sign Program Record Keeping

Record keeping is an important aspect of
sign maintenance and program manage-
ment. The sign maintenance records can
be used to measure the cost effective-
ness of signs, as well as how much main-
tenance Is required.

The primary forms of documentation
include the site plan showing the location
of each sigh and the project sign sched-
ule or inventory. It is imperative that both
of these documents be kept up-to-date.
Similarly, a file of all field reports and
repair work orders should be maintained
for future reference.

In addition, use of the Corps of
Engineers Sign Manager Software
Program in lieu of manual record keeping
will greatly reduce the time required to
keep project records up to date.

Vandalism

The problem of vandalism cannot be
overlooked in a sign maintenance pro-
gram. Defacement and destruction of
signs may occur on every project.
Vandalism ranges from scribbles, gun-
shots and painting to outright theft.
According to state highway department
records, 3 to 9 percent of all signs in
place are stolen every year. To combat
vandalism, repair or replace damaged
signs immediately. Vandal damage is
infectious and can be thwarted by diligent
attention to problem areas.

Materials and assembly methods spec-
ified in this manual were selected
because they are generally vandal-resis-
tant. For example: HDO plywood is more
rigid than aluminum, less easily damaged
by gun shots and the face hardware can
be easily concealed using T-nuts mount-
ed sub-surface. Counter-sunk socket
head cap bolts are used in most assem-
bles to conceal the bolt heads and make
them more difficult to remove. On routed
redwood signs, all hardware is concealed
and most common damage to the signs
(such as gunshots) can be easily
repaired.





Routine Sign Maintenance and

General Maintenance Procedures

C.3

On a regularly scheduled basis, routinely
maintain all signs on the project. Most
general maintenance repairs are easily
performed in the field and require no
special equipment. If this general mainte-
nance cycle is completed prior to the
scheduled inspection, most maintenance
requirements will be taken care of, there-
fore eliminating the need for a Field
Report and/or Work Orders for routine
maintenance. The majority of these items
are common sense preventive mainte-
nance. If performed properly and on a
scheduled basis, this effort will go a long
way to protecting the overall project
investment in signs.

Try not to spend time and money
repairing non-compliant signs or non-
standard traffic control devices. Instead
of repairing them, replace them with
compliant signs that conform to the stan-
dards contained in this manual.

Make repairs in a professional manner.
Careless sign maintenance can do more
harm than good. This is most notable for
re-painting and resealing signs. Make
sure that all finishes are properly applied
and that paint splatters and over-runs are
cleaned up when they occur. Improper or
sloppy maintenance can destroy a sign
just as easily as vandalism or no mainte-
nance at all.

General Maintenance Procedures

The following are general maintenance
procedures for each of the various mate-
rials, coatings and graphic applications
used on Corps signs. These include HDO
plywood (HDO) and aluminum (ALU)
signs with reflective sheeting sign faces
and routed redwood (RRW) signs. Most
every task described can be completed
with common hand tools. To make these
procedures easier, maintenance person-
nel should prepare a simple sign mainte-
nance kit of tools and repair materials
that can be easily transported to the site
to help expedite routine maintenance
operations.

First, determine if the sign is in satis-
factory condition or should be repaired or
replaced. This is usually a field judgment.
More often than not, it is cheaper to
replace a badly damaged or illegible sign
than to attempt extensive repairs.
Compare the repair and labor-hour costs
with new sign cost and service life when
deciding whether to repair or replace a
sign. It is generally assumed that if the
problem is too severe, the sign cannot be
repaired in a cost efficient manner and
should be replaced.

You may need to consult with manufac-
turers of the signs or sign materials to
learn of the most efficient way to perform
a specific repair or solve a maintenance
problem not described in this section.

Grounds Maintenance

Tree branches, shrubs, weeds and brush
around the mounting should be removed
to insure that there are unobstructed
sight lines to the sign and that it is clearly
legible for the approaching viewer.
Maintenance crews should be careful not
to damage the sign posts during mowing
or trimming.

Safety Practices in Field and Shop
Personnel safety is a prime concern in
performing sign maintenance. Crew
supervisors and members must be famil-
lar with standard health and safety proce-
dures to insure that field tasks are
accomplished safely and efficiently.

Do not set out to maintain roadside
signs without all the appropriate advance
warning signs and devices needed to pro-
tect motorists and workers at each site.
To protect sign crews and road users
alike, follow these rules regarding cloth-
ing, vehicles and barricades.

1 Maintenance personnel must wear
clothing as specified by the District Safety
Officer for conspicuity and protection.

2 Equip maintenance vehicles with flash-
ing lights and have a slow moving vehicle
(inverted triangle SMV) sign properly dis-
played.

3 Erect barricades, flashers, cones and
“‘Men Working” signs in work areas where
roads are open to vehicle travel. Follow
guidelines in Part VI; Work Zone Traific
Control, in the Traffic Control Devices
Handbook.





Sign Cleaning: Retro-reflective Panels

C.4

Signs are to be clean and free of stains
or markings to insure their legibility. This
Is particularly true of reflective signs,
which must be dirt-free for maximum
reflectivity. The following cleaning
instructions are applicable for HDO ply-
wood and aluminum signs with reflective
sheeting sign faces.

Step 1 Flush sign surface with clean
water to remove loose dirt.

Step 2 Wash sign with soft brush, rag
or sponge. Use a mild, non-abrasive
detergent that is chemically neutral and
free of strong aromatic solvents or alco-
hols. A list of appropriate cleaners tested
for engineering-grade sheeting, painted
surfaces, and stained posts and panels is
available from the respective material
manufacturer. Wash from top down.
Avoid abrading the surface with unneces-
sary scrubbing. Once the detergent has
peen applied, keep a steady stream of
water flowing on the sign face to wash
away dirt.

Step 3 Rinse entire sign face with clean
water and allow to dry. If a sign is to be
stained, painted, sealed or the reflective
sheeting clear-coated, it must first be
thoroughly dry.

Removing Difficult Materials on
Retro-Reflective Sign Faces

Described below are special procedures
for cleaning signs with stains or markings
that are commonly difficult to remove.

Tar, Qil, Diesel Smut, Bituminous
Material: Use a mild solvent such as min-
eral spirits. Then wash the surface with
mild detergent and water. Rinse with
clean water to remove any solvent

‘residue,

Pollen and Fungus: Wash the surface
with a 3 to 5 percent sodium hypochloride
solution such as a commercial brand of
bleach, followed by mild detergent and
water. Rinse with clean water.

Lipstick and Crayon: For reflective sheet-
iIng with factory impregnated color, use a
mild solvent such as mineral spirits to
remove the material. Follow with deter-
gent and water and clean water rinse.
Because the solvent may also dissolve
the legend on screen printed sign faces,
test clean a small area before solvent
washing the entire sign face.

Paint on Reflective Sheeting: It may be
possible to remove paint sprayed onto a
reflective sheeting sign face using a com-
mercial paint remover designed for this
purpose. The type of paint, length of
exposure and type of remover used may
affect the life of the sheeting. Spot test
the specific remover on an old sign panel
that has the same sheeting to make sure
that the remover will not destroy the sign
face. Following the cleaning procedure,
the sign face may require an application
of clear urethane coating available from
sheeting manufacturers to restore the top
surface and extend the life of the sign.
Note: this method may not work for signs
with screen printed signs because the
legend will also be removed in the clean-
INng process.

Other Markings on Reflective Sheeting: It
may be more appropriate to patch the
damaged area of the sign (see page
C.10) or replace it, if markings cannot be
removed by the methods described
above.





Sign Cleaning: Routed Redwood Panels

C.5

With proper care, your routed redwood
signs can last for decades. Periodic
cleaning can prolong the life of the finish,
but eventually dirt and weathering will
necessitate some heavier cleaning
and/or refinishing of the surface.

Cleaning Redwood Sign Panels

The discoloring associated with redwood
as it ages is a combination of surface dirt
and mildew. Surface dirt is the accumula-
tion of airborne particles which cling to
rough surfaces and open pores in the
wood, especially when wood has been
dampened by rain or dew. This dirt
builds up through time, and attracts
another unsightly companion: mildew.

Mildew has the appearance of being a
blackish surface dirt, but in reality is
microscopic organisms living off the
accumulated impurities on the wood.
Sunlight is the biggest enemy of mildew,
and may explain why signs placed in
shady areas have more trouble with this.

There are ready-mixed solutions which
will wash away surface dirt and Kill exist-
ing mildew, bringing the redwood back to
a new, reddish-brown color. Among the
many products available, Easy-Off@® and
Tilex® mildew removers are widely avail-
able in supermarkets and are convenient
pump bottles. Do not use oven cleaner -
only mildew removers. X-14@ also works
well but seems to be harsher on the skin
If contact occurs. Rubber gloves and
glasses should be worn when handling
any of these products.

Instructions provided on this page were
developed with the assistance of
Southwood Corporation.

Step 1 Spray the product on the weath-
ered wood in generous quantities, and
scrub with a soft scrub brush or stiff paint
brush. The surface must stay wet for at
least ten minutes, with continuous re-
application of the mildewcide cleaner as it
soaks In and tries to evaporate. Best
results are obtained if the sign was dry to
begin with, so there is no dilution of the
cleaner by water on the surface.

Step 2 After ten or fifteen minutes, with
occasional scrubbing, the sign should be
thoroughly flooded (hosed, if possible)
with clean water. Scrubbing while rinsing
will get the chemical residue out of the
wood grain, which may cause uneven
streaking If left on the wood.

Step 3 Allow sign to dry completely
before continuing the refinishing process.
This may mean waiting several days in
cool, damp weather. When surface feels
dry, commence finishing.

Other Markings on Routed Redwood
Because of the porous nature of red-
wood, damage by paint and other mark-
ings on redwood sign panels could be
increased by washing with a solvent. In
such cases, it Is recommended to sand
away the marked or stained area using a
fine grade (150 grit) sandpaper. When
most of the problem has been removed,
re-stain the entire sign panel as
described on page C.9.





Mounting and Hardware
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Sign Mounting

All mountings should be straight and
plumb. Post mounted signs should not
rotate in their bases or vibrate when sub-
jected to strong winds.

Loose Posts: For posts that have been
directly embedded in the ground, remove
embedded post, enlarge hole and replant
using concrete backfill (wet or dry mix).

Stolen or Rotated Posts: If signs are
stolen, post and all, or have been rotated
In their mounts, remove and drill one or
two holes in the imbedded section of the
post. Place short sections of reinforcing
bar laterally through the base of the post
before it is embedded. When embedded,
this will discourage future rotation or
removal.
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Damaged or Cracked Posts: To eliminate
the chance that the sign will fail in the
near future, remove and replace any
posts that appear damaged or structural-
ly weak from age.

If a sign has two posts, it is generally
more cost efficient to replace both posts
on an existing installation if one needs
iImmediate replacement and, if the other
upright appears to be worn, and will be
needing replacement within a few years.

Loose Wall Mountings: Clips and anchor
cleats on wall mounted signs may
become loose over time. For signs
mounted on masonry surfaces, replace a
loose anchor with a larger anchor and
remount with silicone sealer or anchor

shields that incorporate epoxy based
adhesives with the embedded bolt. If this
IS not possible, remount using a new
anchor in a nearby location.

Unnecessary vibration is destructive to
mountings. Shim wall mounted signs with
wooden blocks or rubber pads to alleviate
possible play or movement.

On wood signs, insure that bolts and
screws that hold hardware are secure. To
strengthen an attachment, remove
screws, fill holes with silicone sealer and
replace old screws with new ones that
are a size larger as required.

Sign Hardware

Mechanical fasteners will become loose
over time through normal vibration as well
as expansion and contraction of the natu-
ral materials used to make the signs.

Tighten Bolts: As part of the routine main-
tenance cycle, all sign bolts should be
tightened to be snug, but not too tight.
Tightening bolts too tightly may rupture
both the reflective sheeting and the ply-
wood, causing premature sign face
failure.

Screws and Clips: Screws used to hold
keyhole plates will loosen after a few
years. As required, tighten; if this Is not
adequate, fill holes with silicone sealer
and/or replace old ones with screws that
are one size larger.

Vandalism: The hardware specified in this
manual (Appendix B and E) is generally
vandal-resistant. There may be locations
where the system of sub-surface T-nuts,
concealed counter-sunk socket head cap
bolts or other specified methods may not
be effective as a deterrent to vandalism.
Where this is the case, alternate methods
should be investigated and tested. For
assistance with a specific problem, con-
sult the District Sign Program Manager.
Results from any other effective methods
used should be sent to the National Sign
Program Manager to be considered for
inclusion in this manual.





Protective Coatings
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All sign materials are susceptible to
accelerated aging and deterioration from
extreme weather or other environmental
conditions. Obviously, water damage to
natural sign materials is the most
destructive.

All signs should be routinely sealed,
using the appropriate specified paint or
stain, to provide the maximum possible
protection to the sign assembly. This
work is generally performed in the field.
For large routed redwood signs, water-
way signs, and HDO plywood directional
sign panels, this work may be accom-
plished more effectively if the sign is dis-
mantled, and then refinished in a mainte-
nance shop. If removal is required,
schedule maintenance so that the sign
panel can be remounted as soon as the
scheduled work is complete.

Painting HDO Plywood Sign Panels
The HDO plywood sign panel is vulnera-
ble to water damage if the edges are not
sealed. The edges and back of all sign
panels should be properly sealed and
painted with polysilicone enamel when
the sign is manufactured. After three to
five years, the sign may require repaint-
ing and/or resealing of panel edges.
Refer to Appendix B for instructions on
painting new signs. Following the below
listed procedures when re-painting signs.

Step 1 Lightly sand (100 grit) the edges
and back face to cut remaining gloss for
best adhesion.

Step 2 The panel must be clean, dry
and free of any dust, chemical or
cleaning solvents.

Step 3 Brush or roll apply one or two
heavy coats of Corps Brown polysilicone
enamel. The front of the sign may be
masked to prevent paint from being
applied to the face.

Step 4 Wipe clean any paint on the
sign face before it sets.

Edge Seal Top of HDO Plywood Panels
The top edge of all HDO plywood sign
panels should be sealed by wrapping a
strip of clear edge sealing tape over the
top of the sign extending down at least
two inches on the front and back sides.
This film protects the sign when it is sub-
jected to rain water that can penetrate
into the end-grain of the panel or ice crys-
tals from snow burial.

Step 1 Apply the specified edge sealing
tape to a clean, dry surface; generally,
after the sign has been cleaned and
painted.

Step 2 To apply, place one edge along
the front face, parallel to the top of the
panel, and about 2 inches below the top
of the sign (for 5" wide material). Wrap
the tape over the top and down the back
of the panel (2").

Step 3 Squeegee the edge sealer tape
tight to the panel and around all edges of
the material to make sure that it is well-
bonded to the sign.





Protective Coatings (cont’d)
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Sealing Abutting Seams and Joints

of HDO Plywood Panels

Large HDO plywood signs that have
been constructed from more than one
piece of substrate material should be
assembled with a one-eighth inch gap
between the panels, backed with a full
length spline, and weather-sealed at the
abutting joints. This helps to prevent
moisture penetration, delamination, and
failure. When fabricated, the edges of the
panel must be sealed using multiple
coats of polysilicone enamel. The back
face is to be fully splined with an overlap-
ping piece of HDO plywood, glued and
screwed to both abutting panels. If this
form of construction was not used origi-
nally, a full spline should be installed in
the field.

Spline on back of the panel

The reflective sheeting that spans
abutting sections of panel is cut to
accommodate normal expansion and
contraction of the panels. To prevent
water penetration, apply a bead of clear
silicone sealer along the full length of the
joint.
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Silicone seal the front joint

Staining Treated Posts

Treated Southern Yellow Pine or Douglas
Fir uprights will not accept stain until they
have weathered for one or two seasons.
Once a sign with treated timber uprights
has been in the field for a minimum of
twelve months, apply Corps Brown semi-
transparent stain so that the posts will
maich the attached sign panel and other
signs in the installation. Posts should be
thoroughly clean and dry before staining.
Apply stain with a brush. Liberally apply
the protective stain to the top (end-grain)
of the post. Wipe clean any stain that
spills onto the sign panel front or back
face.





Refinishing Redwood Signs
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Staining Redwood Panels, Posts,

and Frames

Re-stain panel surface using semi-trans-
parent wood stain as specified. Do not
use anything other than the specified
material, as it may not be compatible with
the existing materials. Use Olympic
brand semi-transparent stain, number
715. If this color is not available, see the
color mix formula provided in Appendix
E. Olympic brand is available throughout
the United States at paint or building sup-
ply stores. The material provides added
protection to the exposed surfaces of the
sign. The sign should be re-stained every
three years, or more frequently if
required, because of harsh weather or
environmental conditions, to provide
good weather protection to the sign
assembly. Refer to the procedures listed
below when re-staining signs:

Step 1 The sign assembly must be
clean, dry and free of any chemical or
cleaning solvents.

Step 2 Remove the sign faces to
expose the sign frame and provide
access to both the front and back faces
of the sign panel. It is recommended that
you refinish the sign faces in the shop
instead of in the field.

Lightly sand (100 grit) the sign sur-
faces to smooth any raised grain and
help clean surface for refinishing.

Step 3 Dust sanded panel and wipe
clean. Stain used in raised surface areas
must be applied with a very short-napped
roller. Avoid putting on a coat which is so
heavy that the stain creeps down into
routed areas. It takes several coats, built
up over a few hours time, to sufficiently
enhance the wood grain and protect the
wood. The roller must first be rolled out,
almost dry, into a scrap board, so only a
little stain is carried onto the sign surface.
Overlapping strokes of the roller will
show to some extent, so roll in the direc-

(/nstructions provided on this page were
developed with the assistance of
Southwood Corporation.)

tion of the grain if possible. Because the
color in the can of stain and in the roller
pan will settle quickly, the stain should be
stirred frequently (every five minutes) to
maintain color consistency.

The first coat should be allowed to pen-
etrate, but not harden, and then the sec-
ond coat should be applied. This may
mean as little as one hour between coats
on a hot, dry day or as much as four to
five hours in shady, humid conditions.
Excessive drying between coats
(overnight, for instance) will mean poor
penetration of the second coat, and a
somewhat shiny surface until it weathers
a few months. If stain runs down into
routed letters it can be wiped out while
still wet and not affect the lettering, in
most cases.

If the routed letter areas need re-paint-
iIng, use the specified exterior enamel
paint or reflective liquid (refer to Appendix
B and E for material specifications).
Brush in carefully with a small brush,
being careful not to get paint onto the
front surface of the sign panel.

Step 4 Allow the stain to dry before the
sign is re-assembled. Now that your sign
looks new again, attempt to counter the
harsh effects of surface dirt by periodic
rinsing while wiping with a soft brush. It
can greatly prolong the life of your sign’s
finish!

If you have any questions concerning the
above procedures, contact the manufac-
turer of the sign.





Patching and Repair of Sign Panels
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The Sign panel must be as legible as
when it was originally installed or it is not
serving its intended purpose. On signs
with reflective sheeting faces, there will
be some reduction of contrast and dulling
of panel surface from normal oxidation,
but the overall look of the sign must be
easily readable and in good repair.

If a section of a sign is damaged, it
may be replaced by removal and replace-
ment with a patch of the background
material. If the damage is not overly
severe, this simple repair may extend the
life of a sign by many years.

The retro-reflective qualities of reflec-
tive sheeting may also begin to deterio-
rate as the material ages. For most non-
safety signs this should not be a problem.
For traffic and safety-related signs, the
testing procedure described in this sec-
tion should be utilized if there is any
question about a sign's legibility when
viewed at night under reflected light con-
ditions.

The appearance of redwood signs with
routed legends will also change as the
sign weathers. The overall color may ini-
tially become darker and then begin to
lighten. The contrast of the letters and
background may also be reduced as the
paint-filled letters become soiled. How-
ever, once this initial break-in period has
passed, the sign should, if properly main-
tained, retain the same look for the life of
the sign.

The following sections describes how
to replace both background sheeting and
sections of sign legends and repair the
various types of sign panels used.

Removing Damaged Retro-Reflective
Sheeting

Removal of sections of retro-reflective
materials from a sign panel may not be
successful. These are permanent materi-
als and they become brittle with age and
deformed when heated. If this procedure
fails, or if the patch is very noticeable,
replace the entire sign face.

Removing reflective sheeting legend or
background sections is best done with a
sharp, beveled putty knife and a heat
gun, blowtorch or heat lamp. Heat soft-
ens the sheeting so that, with care, the
damaged portion can be scraped off
using the following procedure.

Step 1 Clean sign surface and area
around the background or legend to be
removed.

Step 2 Heat the section to be removed.

Step 3 Work putty knife under sheeting
edge and strip the sheeting from the
adhesive.

Step 4 Remove adhesive remaining on
sign face using a cloth dampened with
Xylol.

Spot Patching Retro-Reflective
Sheeting Backgrounds

All replacement sheeting shall be of the
same brand as the material to which it is
being applied.

Once sheeting is removed, clean any
oll, grease, or dirt from the application
surface by wiping with paint thinner or
naphtha. After cleaning, wipe surface dry
using a clean rag.

Sitep 1 Securely tape the replacement
sheeting to the sign along one edge of
the patch. The tape should create a
hinge. The patch should overlap sur-
rounding sheeting by at least 1/2 inch.

Step 2 Fold back, placing the sheeting
face down against clean, dust-free sur-
face and carefully remove the backing

paper.

Step 3 Gently lift and position the
hinged self-adhesive sheeting on the
application surface. When temperature is
below 50 degrees F, activate adhesive
with activator solution available from the
material manufacturer.

Step 4 When sheeting is positioned,
press it firmly to the surface with a
squeegee, using overlapping strokes,
starting at center and working out to
edges. Initial squeegee pressure must be
very firm to avoid forming air pockets.

Step 5 Remove the tape hinge and re-
squeegee the edges using very firm pres-
sure. Any remaining bubbles can be
released with a pin and re-squeegeed.
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Replacing Damaged Legends,
Borders, and Symbols

Applied sign legend graphics that have
been scratched, broken or delaminated
can be replaced. Request the replace-
ment graphics from the sign fabricator.
These will be computer or die-cut mark-
ings supplied on a self-adhesive carrier
film with backing paper protecting the
adhesive. To apply, follow the instructions
below. This procedure is recommended
only for single letters or small areas of a
sign.

Step 1 Clean the mounting surface. It
must be free of dust or any solvent
residue.

Step 2 Draw vertical and horizontal
alignment lines on the carrier film. Draw
or mark the vertical and horizontal lines
on the right and left edge of the mounting
surface to register alignment.

Step 3 Securely tape the graphic in
place along the top. The tape should act
as a hinge, allowing the graphic to be lift-
ed back over itself without shifting.

Step 4 Carefully remove the backing
paper covering the adhesive and hinge
the graphic back in place onto the panel
surface.

Step 5 Squeegee the surface of the
carrier film with firm strokes left-to-right
using the squeegee tool provided by the
manufacturer.

Step 6 Once the new markings are
thoroughly squeegeed, gently remove the
carrier film by lifting a corner and pulling
the material back on itself. If the new
graphic begins to lift off with the film, re-
squeegee the section and resume the
removal.

Step 7 Whether the graphics are being
applied one character at a time or in sec-
tions, pre-attach the overlapping pieces;
cut away any adhesive tape that may pro-
hibit the adjacent graphic from being fully
applied. Do not remove the carrier film
until the entire job is complete unless the
film overlaps the placement location of
the adjacent section. Repeat these steps
for each remaining character. Align the
placement marks with the marks on the
panel. Check alignment and positioning
of each character before finishing with
squeegee.

Step 8 When all characters are posi-
tioned, remove carrier film. Starting at top
left corner of each character, slowly and
carefully peel tape down and back, flat
against itself to prevent loosening of
legend.

Step 9 Re-squeegee entire legend.
Remaining air bubbles may be punctured
with a pin and re-burnished.
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Bullet Holes or Punctures on HDO
Plywood

Where repairs are needed to restore a
sign’s legibility, follow these steps:

Step 1 Remove all loose wood on
both sides of the sign and all damaged
sheeting.

Step 2 Fill holes with wood filler or
Bondo, if necessary, and sand smooth.
Wipe area with clean cloth.

Step 3 Apply a new patch of reflective
background sheeting, extending it at
least 1/2 inch beyond the patched area
on face of the sign.

Step 4 Replace damaged legend with
die-cut, pressure-sensitive, pre-spaced
letters, borders or symbols covered by

the patch and firmly squeegee in place.

Step 5 Paint the repaired area on the
back of the sign with Corps Brown
polysilicone enamel.

Bullet Holes or Punctures on
Aluminum Signs

It is generally not cost efficient to repair
aluminum sign faces damaged from bul-
let holes. It is recommended that these
signs be replaced as soon as conditions
are identified in order to discourage simi-
lar problems with other signs.

A bullet-damaged sign can be repaired in
the shop and re-used, following the pro-
cedures below.

Step 1 Remove all damaged back-
ground sheeting and legend.

Step 2 Straighten the sign using a ham-
mer and backing plate.

Step 3 Remove any additional sheeting
damaged during straightening.

Step 4 Clean the entire area with Xylol;
then naphtha. Note: screen printed sign
surfaces will be dissolved using these
cleaning agents.

Step 5 Patch the bullet hole or puncture
on both sides using 3M No. 425 UAL alu-
minum foil tape. Use your squeegee to
apply firm pressure. Apply to both sides
of the sign. On large holes, begin by
placing the foil at the bottom of the hole,
overlapping each strip shingle fashion as
you move up.

Step 6 Apply reflective background
sheeting, extending it at least 1/2 inch
beyond the foil tape strips.

Step 7 Preferably resurface a panel
with a new sign face, or if the damaged
area is quite small, replace damaged leg-
end with die-cut, pressure-sensitive, pre-
spaced letters, borders or symbols and
firmly squeegee in place.

Step 8 Paint taped surface on back with
metallic paint to match area.

Repairing Damaged Aluminum Signs
A bent aluminum traffic sign can often
be restored simply by straightening. If
the reflective background or legend has
not been scraped or severely damaged,
a replacement face may be applied over
the old sign face. Generally, it is easier to
repair a sign that is bent or has a dam-
aged face in the shop instead of at a field
location. The bent panel may be ham-
mered out using hardwood backing
blocks or straightened on sheet metal
rollers.

Repairing Routed Wood Sign Faces
Many abrasions or bullet holes in a rout-
ed redwood sign will be difficult to see
from a normal viewing distance. If dam-
age is extreme, follow the procedures list-
ed below to repair the existing problem.

Step 1 Remove all splintered wood and
dress all bullet holes and damaged wood
with a knife.

Step 2 Fill all cracks, holes and imper-
fections with wood filler.

Step 3 Sand the repaired sections, sign
edges, back and face. Dust off sign with
air hose or tack rag; thoroughly clean
repaired section.

Step 4 Apply Corps Brown semi-trans-
parent stain to repaired area.

Repainting Routed Redwood Sign
Legends

To refinish the paint on routed sign leg-
ends or replace the castle logo, follow the
procedure described in Appendix B, page
B.3a.
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Color Fading on Reflective Sheeting

If the color of the background has faded
and the type has become yellowed to the
point where there is not sufficient con-
trast to read the sign from its intended
viewing distance, the sign panel should
be replaced. This problem will be most
acute in climates with bright sun and
abnormally strong concentrations of ultra-
violet light. If this problem arises before
the sign is at least seven years old, the
District Sign Program Manager will con-
sult the manufacturer of the reflective
sheeting to learn if this material has failed
prematurely or is faulty.

Inspection of Nighttime Reflectivity
Reflective signs must be inspected at
night as well as during the day to insure
night-time legibility. The problem of night
safety on roads is acute. Statistics show
that, while only one-third of drivers travel
after dark, over half of the fatalities (53
percent) occur at night. Underscoring the
importance of sign reflectivity is the fact
that 90 percent of a driver's actions re-
sult from decisions made based on what
IS seen. To this end, signs must be opti-
mally legible during this viewing period.

Step 1 With masking tape, affix an
eight-inch by ten-inch sign inspection
guide test panel to a clean section of the
sign. District Sign Program Managers can
obtain sign inspection Kits from the reflec-
tive sheeting manufacturer.

Step 2 Step back about thirty feet.
Hold flashlight approximately two inches
from your eyes and shine it at the panel.
Do not use vehicle headlights.

Step 3 If the inspection guide is brighter
than the sign, the sign should be replaced
within a year.

Step 4 |If the sign is brighter than the
Inspection guide, the sign will not have to
be replaced for a number of years.

Step 5 |If the sign and the inspection
guide appear of equal brightness, the
sign has from one to two years of useful
lite left.

As experience Is gained In this test pro-
cedure, it becomes easier to evaluate
reflective brilliance without using the
iInspection guide on each sign. With
enough experience, the inspection guide
IS only needed for questionable cases.
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The Sign Maintenance Field Report
Worksheet is to be used by rangers,
maintenance personnel, and the Project
Sign Program Manager to identity signs
needing repair. This worksheet is to be
used for both scheduled maintenance
surveys and a part of daily inspections of
the projects while conducting routine busi-

Instructions: Refer to the guide-
lines below when preparing a Sign
Maintenance Field Report
Worksheet.

1) Plan |ID Number: Identify if
known. If not known, describe sign
type and placement location so
that information can be placed on
the worksheet by the person
preparing the Sign Maintenance
Repair/Replacement Worksheet.

2) Location: Identify location of
sign by area or road name.

3) Date: Enter date of report.

4) Description of Problem: As
shown, provide a brief but thor-
ough enough description of the
problem so that an accurate repair
or replacement work order can be
prepared by the maintenance fore-
man or Sign Program Manager.

5) Recommended Action: Provide
a general description of the work
needed to repair or replace the
sign.

6) Title Block: Enter all requested
information as shown.

ness. Each worksheet can accommodate
a report of up to five individual signs.

It is imperative that damaged signs be
reported as soon as the problem is
noticed so that the necessary mainte-
nance work can be scheduled and com-
pleted in a timely manner.

Shown below is a reduced version of
the Sign Maintenance Field Report
Worksheet. This worksheet has been
filled out to illustrate how these forms are
used. Full size reproduction art of this
worksheet is provided in Appendix F,
page F.146.
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Sign Maintenance Repair/Replacement Work Order C.15

Hev. 1

Instructions: Refer to the guide-

lines below when preparing a Sign

ga;nienancefﬂenlacement Work
rder.

) Requisition Number: Enter
request number for the job, date
and foreman's name.

2) Plan ID Number: Identify sign
number from the project sign plan.
Describe the sign location and pro-
ject name as shown.

3) Sign Type: Enter all standard
descriptive information as request-
ed on the two lines provided.

4) Description of Problem: Provide
clear work instructions for mainte-
nance crews. Insert name of the
person that reported the problem
and date of the field report. This
record will help prevent duplicate
requests for the same repair.

5) Materials Required: List all
items needed to make repair.

6) Order Materials From: When
materials must be ordered for the
repair, note the name of the suppli-
er and order information on the
right.

7) Equipment Needed: List vehi-
cles and tools required to make
repair.

8) Labor Required: |dentity person-
nel needed and time required to
make the repair. Upon completion,
maintenance personnel should
note the actual time required to
complete the project.

9) Project Review/Inspection: All
completed work should be inspect-
ed prior to updating project sign
plan records to verify that sched-
uled work was completed as
specified.

10) Sign Schedule: Records of all
completed maintenance work shall
be made part of the project sign
schedule.

The Sign Maintenance Repair/Replace-
ment Work Order is used as the primary
record to schedule and track sign mainte-
nance work. This includes a description of
the work to be done as interpreted from
the field report as well as the labor, mate-
rials and equipment required to complete
the job. This worksheet can be conve-
niently printed from the full size repro-

duction art provided in Appendix F, page
F.147 in multiple sets to allow distribution
of copies for the Sign Program Manager,
maintenance foreman, and repair crew.
Shown below is a reduced version of
the worksheet. This sample has been
filled out to show how it is to be used.

Sign Maintenance g il g |
Repair/Replacement S
US Army Corps Work Order 8/23/88
of Enginnara h:!l:l,lilsltln:'l MNumber
§31-0098

Plan ID No.  Project Name and Sign Location
5-12 L& Page Park Boat Launch
Lake Umatilla

Instructions: Use this lorm 1o reques! sign masnlenance of
replacement as repoftad on tha Sign Maintenance Field Reporl
Workshest!, Place "NA" m any space that is nol appbcabie o

this request. Thus worksheot should ba retained for shop records
with copies for Mainlenance Foreman and Sign Program Manager

Sign Tyoe Legand Size FPanel S Spacification Code Special, Not Standard

PRK-08 [1" 112"% 14.66" ALU-5 na |
Pasl Size HAGE Color installatiion Date Migr Code Campiy [chack] Maroal Page
Ay 4" 60"  |wH/BK  [9-21-87 pe1 X 9.11

_L‘.luir:'upl:lunl ol problem ond recommended aolion

to launch area.

Replace panels of PRE-08 adjacent 8/18/88 |

'ighten cap screws of all other . Wash sign
parking signs while 1n the

dlfed.,

-HTI*;-;? Reper DEHr: -

HRapant by Lna.r;é|
J.R. Thomas

[ Remove grafiti
Hgpas @gn face
X Replace sgn pans
Repai s:gn mount
Fepiace s moun
_ Remove sign

~ Raplace with new sigr panel
aned mant

Raviewsd n:.r?:ngm Frogram Managar
M. Stiavens

NA

Materinls Required ¥.| From Stock
L= PRK-08-1" L Qe
2= .3T13"% 3.3" Cap screws and cap nuts

DOrclar Maiarials from Date Ordered

Expaciec D'Hh'-!_l:';

Sequiston Ba! No

Equigmant Neaded
Pickup Number 3451

Labor Raquired
Laborer (Bob Berger)

| Blafl Cirew
X | Canract
Tirrie Aagquired
650 min.
Wik 10 Begin (date)
B/24/88
Foreman
J. amith

Project Review/Inspechon

——

Cate Comphetod

€/ed/58 |

Updato Progact Sign Schadula

T)es)8







Typography Reference






Legend Sizing System

D.2

Hev. 1

The height and width of sign panels for
most of the signs in this manual are based
on the size of the lettering (legend size)
and length of the longest message line.
The legend size, known as A, is deter-
mined by the viewing distance required.
Using the sign format grid for the given

Step 1: Using the worksheet for the appropri-
ate typeface (Helvetica Bold, page D.3;
Helvetica Medium, page D.5), write out the
legend, placing one character in each of the
legend squares. A character is a letter-form,
number or punctuation mark. Leave a blank
square between each word. Write out the
legend exactly as it will appear on the sign
panel, using upper and lower case letters.

Because Helvetica Regular is used primarily
for Office Interior signs, where copy-fitting is
less critical, no worksheet is provided for this
weight of type. To estimate legend length on
Participation Credit sign use Worksheet for
Helvetica Medium.

Step 2: In the space under each letter, put in
the corresponding letter-width dimension from
the table on the left of the worksheet. In the
area above the space between letters, put

in the value from the letter-spacing matrix for
that typeface, (Helvetica Bold, page D.S;
Helvetica Medium, page D.12). Note that
some of the values in the matrix are negative.
Below the blank space between words put
the value for the spacing square for that type-
face (Helvetica Bold, .63; Helvetica Medium,
44). Treat the spacing square like any other
character, putting in the appropriate letter-
space from the matrix before and after it.

Step 3: Add up all of the values in the top
and bottom squares for each word. For long
legends, it is helpful first to make subtotals for
each word and word-space, mark them down,
and then total all of the word lengths plus the
word-spaces. This way, if the legends must
be placed on more than one line, or the line
break changes, the calculations for the new
lines will be simple.

Step 4: Add up all of the subtotals, both words
and word-spaces. Divide this sum by 2. The
result represents the legend length in relation-
ship to A, legend size.

Step 5: To determine panel sizes for identifi-
cation signs, use the worksheet on page D.4.
For directional signs, use the worksheet on
page D.6. For other signs, multiply the legend
length by the legend size, A, to be used on
the sign; round off fo the nearest .125". This
total will be the actual legend length. Refer to
the appropriate grid to determine the actual
panel size.

sign type, the panel height can then be
established.

Legend length depends on the amount
and length of words in the legend. Stan-
dardized signs have established legends;
their lengths have been measured and
the panel widths calculated. The dimen-

sions are shown Iin the matrix for each
sign. For site specific signs (identification
and directionals), legend lengths must be
calculated on an individual basis. The sys-
tem explained below will accurately deter-
mine the length of a given legena.

23| 093 |19 [23].14 .05 23][.38 .0 .23 [.23].19 [.09 [33

7] |. Pl el |r

L P r | e s| £

.48 56 | .63 |1.77]1.58] 1.06| .52 .64 |.63 [1.77]1.06 | .55 [1.58 |47 | 1.0

38 | .49 [.33[,38 [.23 |.
D a M &

T

65 189 |1.52 | 2.42] .63 2.0 .63 148152 .58 |1.58

23 .09 |.38 rg 23

J : Pl le|l (rl |c
.48 | .56 .63 |1.77 | 1.58 | .06 |1.52

19 | .33 .05
Ll [a] [kl [el

14 | .05 .28 .38 |,l9 |.23 .23 .9 |.09 |33
Y Pl jel 1] lel [s] [t
.64 .63 |1.77 [1.06 |.55 |1.58 [1.47 | 1.0
|1.24 | 8.69 |
19 | .33 | .05

L] a4l K| |&

63 | 1.89 .52 242 .63 2.0 .63 1.48 152 [1.58 |1.58

227 |11 | 5.18
28 |49 |.33 |.38 .23 |.05 .
DI |a M e
34| 635  [L24|2.0
Tobal : 40.2
40.2 = 2 = 201 A

If A=4" ;201 X 4= 804"
Round off Lo 80.5"

1.06 |

6.73 [





Legend Sizing Worksheet: Helvetica Bold

D.3

Upper case Lower case
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2.08
1.80
1.94
1.89
1.70
1.58
1.94
1.81
0.63
1.48
2.02
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2.16
1.83
2.03
1.77
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1.80
1.78
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1.83
1.92

W 277
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Numerals

1
2
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1.73

1.05
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1.63
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1.00
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1.64
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X 1.61
y 1.64
z 1.38
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Punctuation
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. 0.56

Spacing Square

L]

0.63

Letter-space

Legend

Letter-width

1
-
a8

O

1

00

Ial

o

Tk

Letter-space

Legend

Letter-width

0

[l

O

101

Letter-space

Legend

Letter-width

meil=y

L]

Letter-space

Legend

Letter-width

O
[l
0

[

Letter-space

Legend

[ ]

Letter-width

o
-

L etter-space

Legend

|_etter-width

S
u

[l
0
ful
O
O

ul
ful
0

O
O

Letter-space

Legend

Letter-width

H | M | PP E
H

=

[

Letter-space

Legend

|_etter-width

T
H | B

:
=

8
-

Letter-space

Legend

Letter-width

-
1

]
O
ul

rﬂ
[l
O

-
B

Letter-space

Legend

1 | O

| etter-width

1 | B
[

s
n
s

o

r:],.






Panel Layout Worksheet: Identification Signs

D.4

Identification sign panels are available at
set increments of A. To determine the
correct panel width for use for a given
legend, first calculate the lengths of both
the primary and secondary legends (see
page D.2). Then, on a piece of graph
paper, measure out the number of squares
equal to the primary legend length. Write
the legend out in squares. Repeat this for

Step 1: Write out the primary and
secondary legends. Calculate their
lengths and divide by 2 (see page
D.2, up to and including step 4) to
get their values in terms of A.

Step 2: On an actual sign panel,
the size of the primary legend is A
and the size of the secondary
legend is .5A, half the size of the
primary legend. Therefore, the
length of the secondary legend
must be divided by 2 to put its
length in relation to the length of
the primary legend. (The value of
20.41A for “J. Percy Priest Dam &
Lake" is valid if it is the primary
legend).

Step 3: On a piece of graph paper,
measure out the number of
squares equal to the length of
each legend, leaving a line
between each. The primary legend
will be a full square high: the
secondary legend will be one-half
square high. Check that the panel
looks balanced.

Step 4: Refer to the grids in
section 5 to determine actual
panel sizes (pages 5.13-14 for
Standard Identification signs; page
5.23 for Secondary ldentification
signs). The maximum length of
legend Iincrement which a given
legend falls into will indicate the
panel width for that legend. The
number of primary and secondary
legend lines will determine panel
height.

Step 5: Multiply the panel length
by the size chosen for A for that
particular sign. This figure will be
the actual panel width for this
legend. Multiply the panel height
by the size of A; this figure will be
the actual panel height for this
combination of primary and
secondary legend lines.

the secondary legend.

The legend length of any given line can
be no longer than 16.5A for Standard
|dentification signs and 12A for Secondary
Identification Signs. If a legend is longer
than this, it must be placed on two lines.
Sometimes a legend can be placed on
two lines to create a more pleasing panel.
Compare the layout to the signs displayed

Visibor Center = 10.18 A

on pages 5.9-11. Check that the legends
have logical line-breaks and look balanced
on the panel.

Refer to the example below, which
shows how a Standard ldentification sign
IS laid out. Then, refer to the layout grids
In Section 5 to determine panel width and
height.

J. Percy Priest Dam & Lake = 20.1A

Visitor Center = 10.18
J. Rercy Hiest Dam & Lake =

10.05

[ Visitor Center

J. Percy Priest Dam & Lake |

M axi mum Legeyti Live = 1048 A
Pivel Width = 6 A

Uses Grid |-

Ranel Height = 4.5 A

A= 6" 16?{6&, = 96" Pavel Wld.th

4.6x6" = 27" Ranel He,igh‘t





Legend Sizing Worksheet: Helvetica Medium

D.5

Upper case Lower case

A
B
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1.81
1.64
1.88
1.70
1.51
1.45
1.88
1.64
0.44
1.3
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1.40
2.00
1.66
1.94
1.53
1.94
1.59
1.67
1.66
1.61
1.70

W 2.56

X
Y
Z

Numerals
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1.78
1.70
1.70

0.91
1.44
1.53
1.59
1.83
1.59
1.41
1.59
1.56
1.66

1.34
1.45
1.41
1.44
1.47
0.84
1.44
1.33
0.38
0.39
1.44
0.39
2.16
1.33
152
1.45
1.45
0.83
1.31
0.88
1.30
v 1.36
w 2.10
X 1.48
y 1.42
zZ 1.27
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Punctuation
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Spacing Square
L] 0.44
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Panel Layout: Directional Signs

D.6

Step 1. Write out the messages in the order
that they will appear on the sign panel.
Calculate their lengths and divide by 2 (see
pages D.2 and D.5). In this example, the first
message, "Blue Springs Lock and Dam”, is
much longer than the other two messages. It
is also over the maximum allowable legend
length of 16A; therefore, it will need to be put
on two lines.

Step 2: Rewrite the messages with the first
message on two lines and recalculate the
lengths. These two lines are now shorter than
the other two messages. In addition, the
second line is longer than the first; it is easier
to read a two-line legend if the first line is
longer than the second.

Step 3: Change the line-break in the first

message to create a longer first line.

Recalculate the lengths. "Blue Springs Lock™

IS now very close in length to the other two

gessages, as well as being longer than “and
am’.

Step 4: On a piece of graph paper, measure
out the number of squares equal to the length
of each message, leaving a line between
each. Then write in the message in those
squares. Check that the line-breaks make
sense and that the pane! looks balanced.

Step 5: Add the appropriate arrows in their
proper locations one square to the right or left
of the message.

Step 6: Referring to the grid for that type of
directional sign (page 6.6 for Approach
Roadway and page 6.14 for Project Roadway),
indicate the required line space between each
message and between two lines of a
continued message. Indicate the space for
the top and the bottom of the sign panel,
including borders. Total the number of legend
lines and the spaces between them. This will
give you the panel height in terms of A. Again
referring to the appropriate grid, indicate the
left and right margins. Add these dimensions
to the length of the longest line. This will give
you the panel width in terms ot A.

Step 7: Multiply the panel height and width by
the size chosen for A for the particular sign.
These totals will be the actual dimensions for
the sign panel.

The height and width of a directional sign
panel is based on the size of A and the
number and length of messages. To
determine the panel size for a given
legend, first calculate the lengths of the
individual messages (see pages D.2 and
D.5). Then, on a piece of graph paper,
measure out the number of squares equal
to the message length. Write the message

out in the squares, adding the appropriate
arrows to the left or right. Repeat this for
all the messages. If a message is longer
than 16A, it must be placed on two lines.
Sometimes, however, a message should
be placed on two lines to create a more
pleasing panel. Refer to the example
below, which shows how a typical
directional sign is laid out.

Blue Springs Lock and Dam = 19,93
Scenic Overlook = 12.875
Lone Rock Camp = 12.125
Blue Springs = 9.05
Lock and Dam = 10.185
Blue Springs Lock = 12.05
and Dam = 6,22
| [Bwe serings Lock | O
 [and Dawm
100 'l_sce':nlci owerlook
We RocK Camp | || | i
RENSNESNENN A
. [and Dam | HEREN EEENE
T ] _bc:nic Overiodk | | -} NS T
_ [Cone Rock Cawmp il IEEE
2+ |+ | _|#113./875 | HiHI 42 | | [=[201875 A
A [Blue Springs Lock | [ 1] Z-Ff":':ﬁB I
[@nd Baw | [ [ [ [ [ ][] E:i |
|  [Scevic  Overlook S+
e Reek Camp 1| | 41
i | .' + 1.875

A =6 10.375 X6 =

TOTAL 10.375 A

62.25" = Pavel Height

21,875 x & = 131.25" = Panel Width





Letter-spacing Guide

DI7

In cases where computer-generated letter
systems are not available, a letter-spacing
guide and legend preparation system may
be obtained through the Corps national
signt coordinator.

The Corps letter-spacing guide uses a
transparent letter assembly system.
Letters, numerals and punctuation are
printed on separate pieces of acetate. The

——

]

capital letters are 2" high; the lower case
letters and punctuation are at their
corresponding sizes. The legends are
assembled at this capital letter height and
photographically enlarged or reduced to
create camera-ready artwork for any size
sign. The acetate cells can be re-used
indefinitely.

On the letter cells, printed above and

below the letters are alignment lines with
marks indicating the right and left
outermost edges of each letter (see
llustration a). The illustrations and
instructions below will explain how to use
the cells.

Please be sure to indicate the weight of
Helvetica required (Bold, Medium,
Regular) when requesting a set of cells.

i % |

i

lllustration a

e i

| i

=

A I S Y

|
||
L_,——_'_'_

lllustration b

lllustration ¢

Letter-spacing Guide Instructions

Step 1: Draw two horizontal parallel lines, 3.5"
apart and long enough to accommodate the
words to be assembled. These lines will serve
as a guide for aligning the corresponding lines
on the acetate cells.

Step 2: Tape the first letter in place by aligning
the lines on the acetate cells with the lines
drawn in step one.

Step 3. Tape each subseqguent letter in place
by referring to the letter-spacing matrix for
that typestyle: Helvetica Bold (page D.9),

ecreation

Helvetica Medium (page D.12), and Helvetica
Regular (page D.15).

Example: The first letter is capital "R". The
next is a lower case “e”. The matrix for
Helvetica Bold on page D.9 indicates that the
proper space between the "H" and the "e’ is
19". Place the mark on the left side of the "e”
19" from the mark on the right side of the “R”
cell. The next letter is a “c”. The space
between a "c” and an “e" is .19". Place the
“c” s0 the left mark is 19" from the "e". Be
sure that the lines above and below the letters

are aligned with the lines drawn on the page.

Continue taping down all of the letters in place
inserting the values shown in the matrix

between each letter.

Please note that a few of the values in the
matrix are negative (such as "“A” to "w"). In
this case, the left mark of the "w” is to the left
of the right mark of the "A”, a distance of .13".
Some values are zero (such as “v” to “e"). In
this case, the left mark in-the "e” will sit

1 re

directly on the right mark of the "v

Step 4: The taped acetate letters are then
photographed with a photostat camera and
the track lines are blocked out on the film
negative. lllustration ¢ shows the finished
piece of photostat art.





Word-spacing and Flush Left Alignment D.8

—

lllustration a

llustration b

[llustration ¢

Flush left alignment: When making a flush |eft
alignment between two lines of type, a visual
compensation must be made for certain letter
forms. For example, if a line of type begins
with a capital “N” and a second line of type
begins with a capital “C", the second line will
have to be positioned farther to the left than
the first line in order to appear as though it is
aligning (see lllustration d). All letters that re-
quire a compensation have a special incre-
ment on the letter cell marked “FL" for flush
left (see lllustration e).

To place one word after another with the
proper word-space, place the spacing
square (), with the spacing indicated on
the matrix, after the last letter of the first
word, as shown in lllustration a below.
Place the first letter of the second word
the appropriate distance from the square,

as indicated in the matrix (lllustration b).
After the first letier of the second word is
in place, remove the square (lllustration c).

Recreation Area

No Fish
Cleaning

Flush Left Alignment

lllustration d

L

'S |

lllustration e





Helvetica Regular: Letter-spacing Matrix D15

Rev. 1
This typeface is used for secondary A full display of this alphabet is shown Use only the specified methods for
legends on interpretive, boundary and on the inside of this foldout. typesetting. All enlargements and/or
construction signs with Helvetica Bold Use only the Helvetica Regular typeface  reductions are to use a high-quality
primary legends. Helvetica Regular is also  as specified in this manual. Do not photographic process. All letter forms are
used on all building interior signs and as substitute another typestyle or any other to be sharp, crisp, and distortion-free.
a text face for interpretive signs and typeface when preparing signs that specify
exhibit captions. Helvetica Regular.
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Type Generating Systems

D.1

Rev, 1

Over the past few years many comput-
erized type generating systems have
been developed to produce lettering for
signs. These new systems can cut,
burn, or draw full-size legends on vinyl
sheeting, metal, or paper at any size
desired. When properly programmed,
individual words and full sign legends
can be prepared in any desired format.
The refinement of this technology has
revolutionized sign making by reducing
fabrication costs while increasing quality
and consistency.

The Corps’ sign standards system has
been designed to use this new technolo-
gy. However, as with any new technolo-
gy, not all of the systems are capable of
preparing sign legends to Corps’ specifi-
cations. Systems must use versions of
the Helvetica typeface family that are
licensed from the Haas Type Foundry
and distributed by authorized type pro-
ducers (URW, ITC, Berthold, and
Mergenthaler). The actual production
equipment must also have the proper
iInterface and output equipment capable
of preparing (cutting, plotting, or routing)
sign legends to Corps specifications.
With the proper equipment such as the
Aristo Sighas or SignTronic machines
the Corps’ sign legends will be accu-
rately reproduced in the character and
form of the letters as they were
designed. Please note that letter-spac-
INg and word-spacing software for vari-
ous systems will require some adjust-
ment to match Corps standards. A cur-
rent list of type generating and output
systems that meet Corps standards for
signs may be obtained by contacting the
National Sign Program Manager.

Through the early implementation of
the Corps sign standards, Sign Program
Managers noted that some sign legends
did not look like they were supposed to,
and In other related cases the sign leg-
ends did not fit within the panel size as
specified in the manual, though they
thought they were doing everything cor-
rectly. The problems were generally that
pirated, or unlicensed versions of this
typeface were being used. As a result,
the letters were distorted enough to
cause a significant difference in the lay-
out of the sign. Most commonly this

problem occurs with sign legends pre-
pared on the Gerber Signmaker machine
because this equipment uses a copied
version of the Helvetica alphabet.

Ask the supplier to specify the type of
equipment and typeface supplier being
used. When using a fabricator not
approved by the Corps, verify that they
use a type generating system that is in
compliance with Corps standards. If the
system is not one of those described
above, use the below listed test proce-
dure and review with the District Sign
Program Manager. Signs manufactured
using systems that do not comply are to
be rejected. To test any system use
alphabet displays, and word displays for
each of the three weights of Helvetica
type provided for reference in the back
of this section.

To verify the accuracy of a type sys-
tem, have the supplier prepare sample
words on a positive weeded ruby or
amberlith film (on a clear acetate base)
at 1.375" (capital letter height). Lay the
sample over the printed examples in the
manual. To verify, the width of all verti-
cal strokes must match exactly. As well,
the overall width of each letter must be
precisely the same.

If it is an approved system, using the
full word displays provided will be a
nelpful guide when calibrating the sys-
tem to match Corps standards.

If there is any doubt or you feel that a
second opinion would be helpful, contact
the District Sign Program Manager for
assistance.
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This typestyle is used for the legerjg%f/f A full display of this alphabet is shown Use only the specified methods for type-
identification, recreation areaﬁ%dsmq_, on the inside of this foldout. For use of setting. All enlargements and/or reductions
viewed safety signs and industrial safety the letter-spacing guide, follow instructions are to use a high-quality photographic pro-
signs, and as a headline typeface for con- on pages D.7 and 8. cess. All letter forms are to be sharp,
struction, property markers, and regulatory Use only the Helvetica Bold typeface crisp, and distortion-free.
panels. Refer to each respective section as specified in this manual. Do not substi-
for examples of its use on the various tute another typestyle or any other type-
types of signs. face when preparing signs that specify

Helvetica Bold.
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Helvetica Medium: Letter-spacing Matrix

Use only the specified methods for
typesetting. All enlargements and/or
reductions are to use a high-quality
photographic process. All letter forms are
to be sharp, crisp, and distortion-free.

For signs viewed from the water, refer tc
the extended letter-spacing guidelines for
Helvetica Medium provided on pages D.29
through D.34.

Helvetica Medium is a highly legible medi-
um stroke width typeface. This letter-
style is used on all highway and project
directionals (section 6), and overhead
building interior directional panels (section
18). Do not use this typeface on any
other types of signs in the Corps Sign
Standards Program.

A full display of the alphabet is shown
on the inside of this foldout. For use of
the letter-spacing guide, follow the
instructions on pages D.7 and 8.

Use only the Helvetica Medium typeface
as specified in this manual. Do not
substitute another typestyle or any other
typeface when preparing signs that specify
Helvetica Medium.
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Rev. 1

Helvetica Medium is a highly legible medi- A full display of the alphabet is shown Use only the specified methods for

um stroke width typeface. This letter- on the inside of this foldout. For use of typesetting. All enlargements and/or

style is used on all nighway and project the letter-spacing guide, follow the reductions are to use a high-quality
directionals (section 6), and overhead instructions on pages D.7 and 8. photographic process. All letter forms are
building interior directional panels (section Use only the Helvetica Medium typeface to be sharp, crisp, and distortion-free.

18). Do not use this typeface on any as specified in this manual. Do not For signs viewed from the water, refer to
other types of signs in the Corps Sign substitute another typestyle or any other the extended letter-spacing guidelines for

- Standards Program. typeface when preparing signs that specify  Helvetica Medium provided on pages D.29
Helvetica Medium. through D.34.
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Legend Sizing Worksheet: Helvetica Medium D.29
Extended Letter Spacing Matrix for Water Viewing

Upper Case Lower Case  Letter-space | | | | | ] | | | |

A 181 a 134 Legend |

B 164 b 145 Letter-width T T T T |

C 188 ¢ 1.41

D 170 d 1.44 |

E 1.51 e 1.47 Letter-space [ { | | | ‘ 1

F 1.45 f 0.84 Legend

G 188 g 144 Lotter-width | | | ]

H 164 h 1.33 _ S |

| 044 i 0.38 - . -

J 130 | 039 Letter-space | | | | ) L

K 1.75 k 144 Legend

L 140 1 0.39 Letter-width | ] | R }
M 2.00 m 2.16

N 166 n 1.33

0O 1.94 o 1.52 Letter-space ‘ | | - | ‘ ‘ ‘ | ‘ =
P 1.53 p 1.45 Legend B

Q 194 q 145 Letter-width T T ] T T

R 159 r 0.83

S 167 s 131 - o

T 166 t 088 Letter-space | | | | | | | 4
U 1.61 u 1.30 Legend

V 170 v 1.36 Letter-width | = T T ] |

W 2.56 w 2.10
X 1.78 x 1.48

Y 1.70 y 1.42 | etter-space | | ‘ \ ‘ |
Z 1.70 z 1.27 Legend ) L, )

Letter-width | I | _ ‘ | b ‘ | ‘ ‘
Numerals Punctuation
1 0.81 $ 1.63 - B
2 1.44 & 1.78 Letter-space |r | | \ | | ‘ ‘
3 153 - 0.78 Legend |
4 159 : 0.44 Letter-width | | | | | |
5 153 , 044 _ - |
6 1.59 . 044 | B | . =
7 1.41 Letter-space | | | N | |
8 1.59 Legend
9 1.56 Letter-width | | | | | | | |
0 1.66 | - _
Spacing Square Letter-space | ) | _ | _ | | | |
] 0.44 Legend | |

Letter-width ] _' | | | | | |

Leﬂe&space | | : :. | | | 1 i I
kEgEﬂd

etter-width | |






Helvetica Medium: Extended Letter-spacing Matrix

D.32

To increase legibility for all signs viewed
from the water, an alternate letter and
word spacing guide has been incorporat-
ed in the size formula for these signs. In
this version the space between the letters
has been increased thirty percent for
signs with Helvetica Medium typeface leg-
ends from the standard letter and word

spacing shown for all other signs in this
manual.

This alternate letter and word-spacing
guide Is provided below with Helvetica
Medium waterway word display reproduc-
tion art on pages D.30-31. This alternate
letter and word spacing system has been
incorporated into the Sign Manager soft-
ware (version 2.1) so that any sign speci-

fied from this program will be correct. To
prepare any large waterway sign, use the
software to determine the length of the
word or multi-word line legend.

There is no change for signs with
Helvetica Bold legends, other land viewed
signs, or information and identification
signs within a navigation lock.

acd bhiimnp vwy! ft x z 1/ 235 4 7 & - . $ BDECGOVW A J T/ ¥
ego jkl  ru 890 FHI QS
gs rﬁ'ﬁﬁ
Uz
aghmnqu 49 65 .65 .33 .40 .40 .57 57 49 49 49 57 .65 .57 .40 A7 888! -.17 5i2a
bceops 40 491 49 .17 .88 .17/ 40 57 33 B25 .33 570 57
vy Sd .49 40l 25 B83 25833 A7 Bl 17 49
ftz 33 57 57 40 .40 .33 .40 25 .83 .40 65
kX S| .40 =88 .08 7 .17 525 -.08 .33 .33 57
f 25| .40 40! 25 W38 .17 %25 -17 .33 49
dlij 49 65 .65 .40 49 .40 .57 49 49 49 65
14 57 65 65 .49 57 .49/ .57 57 57 49 57 .57 49 49 57 65
2356890 33 57 .57 40 40 .33 .40 .33 .33 .40 40 .40 25 83 .49 65
7 08 .40 .33 .17 08 .08 .17 A7 .17 .33 =833 .17 57
& 25
= 40 49 49 25 .25 S0 40040 25 R 25 85
33 49| 33120 .25 25
33 .49 .40 .33 .40 25
$ 49 49 40 .40 .49 49
0 57 .65 .85 .49 .57 49! 57 57 65 .49 .57 57 .49 65 .49 49 65 49 49 49 49 49 49
GHIJMNU 57 65 65 49 57 49 57 57 65 .49 57 57 .65 .65 .49 49
BCDOQS 40 49 49 33 40 .17 .83 .40 33 .33 .40 83
- 40 .57 .57 .33 40 33 40
VW 49 25 -.33
KX .08 .33 .83 -17 .08 A7 .33
A B .40 B4g -.17 B8 1788 .17 -17 .83 .08 .33
E 33 .49 49 17 38 .25 33 17 33 49
F 40 A7 -.25
L 28| 57 38 .17 25 A7 49
- 08| .40 .33 .17 08 A7 -.33
T 7| .49 AT -.25 =17 -.25 .25
Y £25| .33/.08 -.25 -255=47 -.25 -.25 -.25
Z 25 57 40 .08 25 .08 49
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