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SECTI ON 10 14 53

TRAFFI C SI GNAGE
02/15

NOTE: This gui de specification covers the
requirenents for traffic signs and sign posts.

The use of state DOT specifications and standard
detail draw ngs is encouraged.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Rermove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel conme and shoul d be
submitted as a Criteria Change Request (CCR.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

PART 1 GENERAL

1.1 REFERENCES

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
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use the Reference Wzard's Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AVERI CAN ASSCOCI ATI ON OF STATE H GAMAY AND TRANSPORTATI ON OFFI Cl ALS

(AASHTO)

AASHTO M 133 (2012; R 2016) Standard Specification for
Preservatives and Pressure Treat nent
Processes for Tinber

AASHTO M 168 (2007; R 2012) Standard Specification for
Wbod Products

AASHTO M 268 (2014) Standard Specification for
Retroreflective Sheeting for Flat and
Vertical Traffic Control Applications

AASHTO MASH (2016) Manual for Assessing Safety

Har dware - Second Edition
AMERI CAN WOOD PROTECTI ON ASSCCI ATI ON ( AWPA)

AVWPA T1 (2017) Use Category System Processing and
Treat ment Standard

AVWPA Ul (2017) Use Category System User
Specification for Treated Wod

ASTM | NTERNATI ONAL (ASTM

ASTM A1011/ A1011M (2018a) Standard Specification for Steel
Sheet and Strip, Hot-Rolled, Carbon,
Structural, H gh-Strength Low Al l oy,
Hi gh-Strength Low Al loy with | nproved
Formability, and U tra-H gh Strength

ASTM A123/ A123M (2017) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

ASTM A320/ A320M (2017b) Standard Specification for
Al'l oy-Steel and Stainless Steel Bolting
for Low Tenperature Service

ASTM A36/ A36M (2014) Standard Specification for Carbon
Structural Steel

ASTM A499 (2015) Standard Specification for Steel
Bars and Shapes, Carbon Rolled from"T"

SECTION 10 14 53 Page 4



ASTM A500/ A500M

ASTM A563

ASTM A563M

ASTM A653/ A653M

ASTM A709/ A709M

ASTM B209

ASTM B209M

ASTM B221

ASTM B221M

ASTM C94/ C94M

ASTM D4956

ASTM F3125/ F3125M

ASTM F436/ F436M

Rails

(2018) Standard Specification for

Col d- Formed Wl ded and Seaml ess Carbon
Steel Structural Tubing in Rounds and
Shapes

(2015) Standard Specification for Carbon
and Alloy Steel Nuts

(2007; R 2013) Standard Specification for
Carbon and Alloy Steel Nuts (Metric)

(2017) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron All oy-Coated (Gal vanneal ed) by
the Hot-Di p Process

(2018) Standard Specification for
Structural Steel for Bridges

(2014) sStandard Specification for Al um num
and Al um num Al | oy Sheet and Pl ate

(2014) Standard Specification for Al um num
and Al unmi num Al Il oy Sheet and Plate (Metric)

(2014) sStandard Specification for Al um num
and Al um num Al | oy Extruded Bars, Rods,
Wre, Profiles, and Tubes

(2013) Standard Specification for Al um num
and Al um num Al | oy Extruded Bars, Rods,
Wre, Profiles, and Tubes (Metric)

(2017a) Standard Specification for
Ready- M xed Concrete

(2013) Standard Specification for
Retrorefl ective Sheeting for Traffic
Control

(2015a) Standard Specification for High
Strength Structural Bolts, Steel and Al oy
Steel, Heat Treated, 120 ksi (830 MPa) and
150 ksi (1040 MPa) M nimum Tensil e
Strength, Inch and Metric D nensions

(2016) Standard Specification for Hardened
Steel Washers Inch and Metric Di mensions

U S. FEDERAL HI GHWAY ADM NI STRATI ON ( FHWA)

FHWA SHS

MUTCD

(2004; Suppl enent 2012) Standard H ghway
Signs

(2015) Manual on Uniform Traffic Control
Devices

SECTION 10 14 53 Page 5



NCHRP 350 (1993) Reconmmended Procedures for the
Saf ety Performance Eval uation of Hi ghway
Features

1.2 GENERAL

NOTE: If the project is located in a state that has
their own MJTCD, signage nust conformto the state
DOT MJTCD. State DOT MJTCD s should be in
substantial conformance with the national MJTCD.
Where | ocal standards are nore stringent than the
MJUTCD, the |ocal standards should be foll owed.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Al signs nust be in accordance with the MUTCL Any signs not detailed on
the draw ngs nust be in accordance with the FHWA SHS.

1.3 SUBMITTALS

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" following a submttal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandat ed sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTING. Locate the "S" submittal
under the SD nunber that best describes the
subnmittal item

Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Arnmy projects.
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CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Contro
approval .][information only. Wen used, a designation following the "G
designation identifies the office that will review the submittal for the
Government.] Submittals with an "S" are for inclusion in the
Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES
SD- 03 Product Data
Traffic Sign Posts
FHWA Accept ance Letter
Traffic Sign Retroreflective Sheeting
SD- 04 Sanpl es
Fl exi bl e Posts
PART 2 PRODUCTS

2.1 TRAFFI C SI GN POSTS

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Sign posts located within the clear zone of
roads and streets nust be a breakaway or vyielding
design neeting the crashworthiness criteria of NCHRP
350 or the Manual for Assessing Safety of Hardware
(MASH) or nust be shielded by guardrail, barrier, or
an energy absorbing system neeting the requirenents
of NRCRP 350 or AASHTO MASH. FHWA accept ance
letters for various breakaway supports for signs are
avai | abl e on the FHWA Safety Program webpage.

Ensure details of sign posts are included in the
drawi ngs. Breakaway support anchor posts may extend
no nore than 100 mm 4 inches above grade to | essen
the probability of snagging the undercarriage of a
vehicle after a support has broken away fromits
base. Extend anchor posts at |east 450 mm 18 i nches
bel ow gr ade.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

2.1.1 St eel Flanged Channel Section (U Shape)

Fabricate steel posts fromsteel confornming to ASTM A36/ A36N or ASTM A499
and with a minimumyield strength of 207 MPa 30 ksi and a minimumtensile
strength of 345 MPa 50 ksi. Punch or drill 7.9 to 9.5 mm 5/16 to 3/8 inch
di aneter hol es spaced at 25.4 or 50.8 mm 1 or 2 inch centers along the
centerline of the web prior to galvanizing for the entire length of the
post. @Gal vani ze posts after punching in accordance with ASTM Al123/ A123N

2.1.2 Perforated Steel Tube

Fabricate steel posts fromsteel conformng to either ASTM A653/ A653M,
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structural steel, Grade 340 50, Cass 1, coating designation (B0 or

ASTM A1011/ A1011N, structural steel, G ade 340 50, hot-dip gal vani zed after
punchi ng i n accordance with ASTM A123/ A123N. Prepunch hol es approxi matel y
11.1 nm 7/ 16 inch in dianmeter spaced at approximately 25.4 mm 1 inch
centers along each side of the tube for the entire Iength of the post.

2.1.3 St eel Tube

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

NOTE: Fill in the required Test Level (TL) if
triangular slip bases are used.

NOTE: Sign supports are tested at two | evel s under
NCHRP 350. TL-2 includes four tests conducted at
speeds of 35 and 70 kmhr. TL-3 includes four tests
conducted at speeds of 35 and 100 knihr.

Sign supports are tested at three |evels under

MASH. TL-1 includes three tests conducted at speeds
of 30 and 50 kmhr. TL-2 includes three tests
conducted at speeds of 30 and 70 kmfhr. TL-3

i ncludes three tests conducted at speeds of 30 and
100 km hr.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Conformto ASTM A500/ A500, G ade B or C, and hot-dip gal vani zed in
accordance with ASTM A123/ A123N. [Manufactured triangular slip bases nust
be approved by the Federal Hi ghway Administration (FHWA) for use under the
provi sions of NCHRP 350, TL-[_ ] or AASHTO MASH, TL-[_ ]. Subnmit a
copy of the FHWA Acceptance Letter.]

2.1.4 Structural Steel H Section
Conformto ASTM A709/ A709V, Grade 345 50 or 345W50W Gal vani ze posts,
fuse plate and splice plate after fabrication in accordance with
ASTM A123/ A123M.
2.1.4.1 Slip Base, Fuse Plate and Splice Plate
Conformto ASTM A36/ A36N, minimumyield strength 345 MPa 50, 000 psi .
2.1.4.2 H gh-Strength Bolts, Nuts and \Washers
H gh strength bolts nust conformtoASTM F3125/ F3125N. Nuts nust conformto
ASTM A563N ASTM A563. Washers nust conformto ASTM F436/ F436N. Hi gh

strength bolts, nuts and washers nust be zinc coated.

2.1.5 Wood

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Wbod species and preservative type conform ng
to applicable state DOT standards and specifications
may be specified in lieu of the requirenents bel ow

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Wbod posts nust be dry no. 1 grade Douglas fir, southern or Ponderosa pine,
hem ock, spruce, or western larch conform ng to AASHTO M 168. Treat the
posts with water-borne preservative according to AASHTO M 133, AWPA T1 and
AWPA UL.
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2.

2 FLAT ALUM NUM SI GN PANELS

Al 'umi num si gn panel s nust conformto ASTM B209NV ASTM B209, all oy-tenper
6061- T6 or 5052-H38. The bl anks nust be free fromlam nations, blisters,
open seans, pits, holes, other defects that nmay affect their appearance or
use. The thickness nust be uniformand the blank comrercially flat.

.3 EXTRUDED ALUM NUM SI GN PANELS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Extruded al um num sign panels are used for
| arge signs.

Del ete al um num edge nolding if not used.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Conformto ASTM B221NASTM B221, all oy 6063-T6. The maxi num al | owabl e
deviation fromflat on the face is 4.2 mmper neter 0.05 inches per foot.
[ Al umi num edge nol di ng nust be in accordance wi th ASTM A320/ A320N or SAE
J405d austenitic steel, mininmumyield strength of 207 MPa 30, 000 psi.]

.4 TRAFFI C SI GN RETROREFLECTI VE SHEETI NG

Al'l background sheeting applied to flat sheet and extruded panel signs nust
be in accordance with ASTM D4956, Type |11, IV, VII, VIIIl, IX or Xl
retroreflective sheeting and nust have Cass 1, 3, or 4 adhesive backing.
Retroreflective sheeting nmust be high intensity that is an unnetallized
mcro prismatic reflective materi al

Retroreflective sheeting nust have sufficient adhesion, strength and
flexibility such that the sheeting can be handl ed, processed and applied
according to the manufacturer's recomendati ons w t hout appreciable
stretching, tearing, cracking or other danmage.

4.1 Legend and Border

Apply retroreflective sheeting as | egend and border in accordance with
ASTM D4956, Type I X, X, or AASHTO M 268 Type C or D, Class 1.
Retroreflective sheeting nmust be an unnetal lized cube corner microprismatic
reflective material. Retroreflective sheeting applied as | egend and border
for specific signing applications, without a datum mark on the surface of
the sheeting, nust be evaluated for rotational sensitivity in accordance
with  AASHTO M 268, Section 3.3.1 and fabricated in accordance with

AASHTO M 268, Section 3.3.2.

. 4.2 Screen Printed Transparent Col ored Areas

For screen printed transparent colored areas or transparent col ored overl ay
filnms on white sheeting, the coefficient of retroreflection (RA) nmust be no
| ess than 70 percent of the original values for the correspondi ng col or

.4.3 Adhesi ve Performnce

Adhesi ve performance for retroreflective sheeting nust be in accordance
with  ASTM D4956. The sheeting surface nmust be in condition to be readily
screen processed and conpatible with transparent overlay filnms, plus
recomrended transparent and opaque screen process colors. Furnish

manuf acturer's infornmation as to the type of solvent or solvents that may
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be used to clean the surface of the sheeting without detrinmental |oss of
performance and durability.

.5 LETTERS, NUMERALS, ARROWAS5, SYMBCLS, AND BORDERS

Apply letters, nunerals, arrows, synbols, and borders on the
retroreflective sheeting or opaque background of the sign using the direct
or reverse screen process. Apply nessages and borders of a col or darker
than the background to the paint or the retroreflective sheeting using the
direct process. Messages and borders nust be of a color lighter than the
si gn background and applied using the reverse screen process. Use opaque
or transparent colors, inks, and paints of the type and quality recomended
by the retroreflective sheeting manufacturer in the screen process.
Performthe screening in a manner that results in a uniformcol or and tone,
with sharply defined edges of |egends and borders and wi thout bl em shes on
the sign background that will affect intended use. Air dry or bake the
signs after screening according to the manufacturer's recomendations to
provide a snooth hard finish. Reject any signs with blister's or other
blemishes.

.6 DELI NEATOR POSTS

.6.1 St eel Posts

Fabricate posts fromsteel conforming to ASTM A36/ A36N or ASTM A499 and
having a minimumyield strength of 207 MPa 30 ksi and a mininumtensile
strength of 345 MPa 50 ksi. Galvanize posts after punching in accordance
with  ASTM A123/ A123N

.6.2 Fl exi bl e Post s

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Indicate the color of post on the draw ngs.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

Provi de [one-piece driveable] [or] [two-piece with driveabl e steel anchor]
flexible posts. Posts nust be inpact-resistant, integrally colored W
stabilized polymer or polycarbonate extrusion or fiberglass reinforced
conposite material. Oher materials are subject to approval by the
Contracting Officer's Representative. Include a retroreflective sheeting
plate with each post as indicated.

.7 DEL|I NEATOR RETROREFLECTORS
7.1 Circular Prismatic Reflectors

Retroreflectors attached to steel posts must be a 75 mm 3-inch nmi ni mum
dianmeter acrylic plastic lens with prismatic optical el enents and a snooth,
clear, transparent face. Fabricate the back fromsimlar material and fuse
to the lens around the entire perimeter to forma honpgeneous unit.
Permanently seal the units against the intrusion of dust, water, or air.
Mount the retroreflector unit in a housing fabricated from21.6 mm 0.063-inch
alumnumalloy or simlar, or fromcold-rolled, hot dip, galvanized steel
havi ng a thickness of 1.6 nm 0.064 inches. Provide the indicated color

.T7.2 Retrorefl ective Sheeting

A retroreflective sheeting plate nmust be applied to each flexible post by
the post manufacturer and nust be in accordance with ASTM D4956, Type |11
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IV, V, VIIl, VIIl, IXor Xl retroreflective sheeting. Retroreflective
sheeting nust be high intensity that is an unnetallized cube corner mcro
prismatic reflective material. Provide the size and col or of the
retrorefl ective sheeting plate as indicated.

. 8 HARDWARE

Bolts, nuts, post clips, lock and flat washers nust be either al um num
all oy or coomercial quality stainless steel, hot-dip gal vani zed or cadmni um
plated after fabrication. [Bolts/nuts nmust be an approved tanper resistant
design.] Provide fiber washers of comrercial quality.

.9 CONCRETE

ASTM C94/ C94N, using 19 mm 3/4 inch maxi mum aggregate, and havi ng mni ni mum
conpressive strength of 21 MPa 3000 psi at 28 days.

PART 3 EXECUTI ON

.1 SI GN POSTS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Sign supports located within the roadway

cl ear zone must be designed to yield, fracture, or
separate when i npacted by a vehicle. Al though the

cl ear roadside concept is still the goal of the

desi gner, conpromises are often required in urban or
restricted environment areas. Chapter 10 of the
AASHTO Roadsi de Design Gui de provi des guidance for
roadsi de safety in urban or restricted area. In

t hese areas, sign supports located within the
enhanced | ateral offset should be designed to yield,
fracture, or separate when inpacted by a vehicle.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

1.1 [ Steel Flanged Channel Section] [Perforated Square Steel Tube] [Round

St eel Tube]

Sign posts consist of a base post and sign post. [Drive steel sign base
posts with a suitable driving head. Attach sign posts to base posts.

Repl ace any base posts danmaged during driving or otherwi se at no additiona
cost to the Governnent.] [Enbed steel sign base posts in concrete as
indicated.] [Install manufactured triangular slip bases in accordance with
the manufacturer's instructions.]

.1.2 Structural Steel H Section Posts

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Ensure the draw ngs indicate the procedure
for tightening bolts and the required torque.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Tighten all breakaway assenbly bolts in a systenmatic manner to the
prescribed torque indicated. Loosen each breakaway assenbly bolt and
re-tighten to the required torque in the sane order as the initia
tightening. Burr the threads at the nut using a center punch to prevent
the nut fromloosening. Tighten nuts on hinge plate bolts to the required
m ni mum bolt tension val ues indicated.
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3.

1.3 Wood
Drill holes in the post as indicated.
.2 SI GN PANELS

Cl ean, degrease and etch the face of netal panels using nethods recommended
by the retroreflective sheeting manufacturer. After cleaning and
degreasing, apply retroreflective sheeting material to the sign panels as
recommended by the nmanufacturer. Perform shearing, cutting and punching
prior to preparing the blanks for application of reflective material. Do
not field drill holes in any part of the panel. Use nylon washers
recomended by the sign sheeting manufacturer between the bolt heads and
sign faces on flat sheet alunminum signs. Replace any damaged sign panels
at no additional cost to the Government.

.3 DELINEATORS

NOTE: Flexible delineators driven into the soil
require a manufacturer's installation tool to
install.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Drive steel delineator posts into the ground in a manner that will not
damage the post. Attach flexible delineator posts to steel anchors [or
drive into the soil in accordance with the manufacturer's instructions].
Denonstrate the nethod of installation for the Contracting Officer's
Representative to verify that posts will be installed w thout being damaged

.4 LOCATI ON AND POSI TI ON OF SI GNS

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Sone State DOT single post sign mounting
details bend the sign panel. |If this type of
nmounting detail is used, delete the requirenment for
flat sign face surface.
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Locate and erect all signs in accordance with the draw ngs and MUTCI
Vertically nount signs at right angles to the direction of, and facing, the
traffic that they are intended to serve. Were nmirror reflection fromthe
sign face is encountered to such a degree as to reduce legibility, turn the
sign slightly away fromthe road. Turn signs that are placed 9 m 30 feet
or nmore fromthe pavenent edge toward the road. On curved alignnents,
determine the angle of placenent by the direction of approaching traffic
rat her than by the roadway edge at the point where the sign is |ocated.
Mount ed signs nust present a snooth flat surface varying no nore than 10 nm
3/8 inch froma 1.2 m4-foot straightedge placed in any position on the
face of the sign after erection. Munt signs on traffic signal posts with
strap or clanp type sign supports. Each installed sign will be inspected
by the Contracting Officer's representative prior to acceptance by the
Government.

-- End of Section --

SECTION 10 14 53 Page 12



