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3011 SIGNING GENERAL

3011.1 Scope

This work shall consist of furnishing of all matdriequipment, and labor for the complete insialtat
of permanent signs. Temporary signing shall conflarthe temporary traffic control requirements in
Section 3031.

3011.2 Codes and Standards

All work and material shall be in accordance with tatest requirements of the Manual on Uniform
Traffic Control Devices (MUTCD), Standard Highwayg®8s (SHS), and all applicable local
ordinances.

3011.3 Modification of Specifications

These Specifications may be modified or deletegidpyopriate items in the Project Special Provisions
or by written authorization by the City Engineer.

3011.4 Incidental Work and Parts

Work incidental to permanent signage that is neeoed in these Specifications shall be performed in
accordance with the City of Lee’s Summit specifimas and standards. All incidental parts, which are
not shown on the Plans or specified in the Spetifios and which are necessary to complete the
installation of signage, shall be supplied andaiteti by the Contractor to the satisfaction of@ity
Engineer. No additional payments will be madeificidental work or parts.

3011.5 Existing Signing

The Contractor shall maintain all existing signsstiown on the Plans as to be removed. At the onset
of the project, the Contractor should verify andwunent the condition of each sign that is to be re-
used. The Contractor shall be responsible for pipeapriate care of all existing signs that aregods
used. Any signs that are damaged, lost or stolalhtstreplaced by the Contractor at the Contractor
expense.

All Stop, Yield, or street name signs shall be rtadired in a conspicuous location for the driving
public. All Stop and Yield signs removed for canstion purposes can be temporarily erected in
reflectorized drums (no less than 7 feet abov@évement surface) until they can be reinstalleay A
temporary Stop or Yield sign installation to be Iefplace overnight will require prior approvabifn

the City Inspector.

3011.6 Permits and Inspections

The Contractor shall contact the Public Works D&pant before any project work begins to notify
the City Engineer of the construction schedule tanr@quest project inspectiankhe Contractor is
responsible for obtaining all necessary permitmfthe City, and is responsible for all associated
costs, before any work can begin.

3011.7 Maintenance Work

The Contractor is responsible for making all repaind replacements, including downed or damaged
signs, regardless of the cause or responsible, patilthe work is completed, inspected, and atzbp
by the City.
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3012 SIGNING MATERIALS AND EQUIPMENT

3012.1 Scope

This section governs the furnishing of all sigressts, and other material and equipment supplied by
the Contractor, as required to complete the iradtaft of permanent signs as shown on the Plans, the
Standard Drawings, and as specified in the Prd@getcial Provisions. All signing material and
equipment shall be of new stock unless the conpractides for relocation of existing units or use o
units furnished by others. New material and equiprsball be of the best grade, and shall meet the
approval of the City Traffic Engineer.

3012.2 Sign Blanks

Sign blanks shall be of aluminum, 6061-T6 allogrSblanks shall be degreased and coated with an
alodized finish to ensure that sign sheeting adhterthe surface. Sign blank thickness shall b23.1
inches for signs with an area greater than ninaregieet (9 sq. ft.). Sign blanks for overheadestre
name signs shall also have a thickness of 0.12&@81Sign blanks for signs with an area less than o
equal to 9 sq. ft. shall be 0.080 inches thiclkgnSilanks shall have corner radii and holes punched
according the Federal Highway Administration’s $tam Highway Signsor as specified in the
Plans.

3012.3 Sign Sheeting

Sign blanks shall be covered with retroreflecthigh intensity prismatic sign sheeting, meeting the
requirements of ASTM D4956-04 Spec. Type 3treen-printed signs are no longer acceptable and
shall not be used. Signs containing blue, red eemiettering and/or symbols shall be made with
acrylic overlay film manufactured by 3M, or apprdwequal. Signs containing black lettering and/or
symbols shall be made of black vinyl. All sign siirege shall be applied without splices, and shall be
free from air bubbles, wrinkles or other blemishes.

3012.4 Sign Posts

The type of sign post shall be supplied as showtherPlans, Standard Drawings, or as specified in
the Project Special Provisions.

3012.4.1 Square Steel Posts

All square steel sign posts shall be 2” x 27, 14gmgalvanized steel, square tubular posts, wéh 3/
inch (3/8") diameter holes at one inch (1") spadingall sides. Square steel posts shall be galeeniz
according to ASTM A653. All square steel posts d@furnished with a 12 gauge, two-piece break-
away anchor as shown on the Standard Drawingsofiponents of the break-away anchor shall be
galvanized.

3012.4.2 Decorative Posts

The City Traffic Engineer may authorize the usdexforative sign posts. Decorative sign post skeall b
2" x 2", 14 gauge galvanized steel, square tulpdats, with 3/8-inch (3/8") diameter perforateddsol

at one inch (1”) spacing on all sides. The holetherpost shall NOT be punched through. The posts
shall be galvanized per AASHTO M-120 specificatiorighe post should also have a conversion
coating, a clear organic polymer topcoat, and lvedeo coated black. All decorative post shall have a
break-away anchor, as specified for square stesttpo

3012.4.3 U-Steel Posts

All U-Steel sign posts shall be steel, U-shapedhnkh weighing three pounds per linear foot (X)b/f
The posts shall have 3/8-inch (3/8”) diameter hatesne inch (1”) spacing along the center of the
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channel. U-steel posts shall be hot dip galvanieedSTM A123. U-Steel posts shall have an anchor
as shown in the Standard Drawings.

3012.5 Sign Mounting Hardware

All sign mounting hardware shall be stainless ste@th the exception of a 5/16 inch flat plastic
washer to be installed against the sign face, asston the Standard Drawings. All strap type sign
supports, including brackets and seals shall bev@de Type 201 stainless steel, 0.030" thick.

3013 SIGNING CONSTRUCTION REQUIREMENTS

3013.1 Scope

This section governs the installation of permargghs as shown on the Plans, the Standard
Drawings, and as specified in the Project SpeciaviBions.

3013.2 Sign Post Installation

The Contractor shall stake the location for allgorsed sign posts. The City Inspector shall ingpect
staking before installation begins. Minor relocaido avoid conflicts may be allowed by the City
Traffic Engineer.

Sign posts shall be located so that the nearest @ddpe sign is not less than two feet (2') ldtgra
from the back of the curb line, or six feet (6')&lly from the edge of pavement on a non-curbed
facility. Street name signs shall be located abtiie nearest edge of the sign is not less tharfiomrn

(1) laterally from the back of the curb line, @ feet (6’) from the edge of pavement on a norbedr
facility. The minimum height to the bottom edgetbé sign shall be as shown in the Standard
Drawings.

The Contractor shall be responsible for determipiogt lengths to ensure that all signs mounted on a
post have the required clearance as shown on #mel&d Drawings. Field cutting of posts will be
permitted, however torch-cutting steel posts ijirited.

Sign posts shall be plumbed vertical. The crosieseal dimensions of the posts and/or the coating
shall not be damaged during installation. Any gsit or otherwise damaged to the extent that the
post is considered unfit for use shall be removed geplaced with an acceptable post at the
Contractor's expense.

3013.3 Storage of Signs

Signs delivered for use on a project or existingsito be reinstalled shall be stored in a manner
meeting the approval of the City Traffic Engine®ny sign damaged, discolored or defaced during
transportation, storage, or installation may beateid.

3013.4 Sign Installation

Signs shall be mounted directly to the sign post Wi16” bolt, nut and appropriate washers per the
Standard Drawings. A flat plastic washer shallrimsdlled between the sign face and stainless steel
mounting hardware.

Signs on traffic signal posts or street light paésil be mounted with strap or clamp type sign
supports, or brackets as shown on the Plans opg®wed by the City Traffic Engineer. The
requirements for signs mounted on mast arms armided in Section 2900 of the City of Lee’s
Summit Design and Construction Manual.
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3013.5 Removal and Reinstallation of Existing Signs

Removal, transportation, storage, and reinstaflatibexisting signs should be as indicated in the
Plans, Specifications, or Project Special Provisiorhe Contractor is responsible for repair or
replacement of any existing signs damaged duriegemoval and reinstallation operations at the
Contractor’s expense.

All sign blanks and sign posts that are removedaedot to be reinstalled on the project shall be
delivered to the City's Public Works Maintenanceilfig, 1971 SE Hamblen Road. The Contractor is
responsible for disposal of any items that are dgdar any items not to be salvaged.

New bolts, nuts, washers, and other required apparices shall be provided by the Contractor in
order to reinstall existing signs. Such items shalbonsidered subsidiary to sign reinstallation.

3013.6 Final Clean Up

Before final acceptance, the Contractor shall redtwa condition equal to or better than thattggs
prior to construction all property, both public gmil/ate, within, adjacent to and beyond the lirofts
construction that have been disturbed or damagele wkecuting the work. This includes, but not
limited to, existing curb and gutter, sidewalk, aent, drainage structures, irrigation systemsestr
lighting and traffic signal equipment. All unpavaeas damaged during construction shall be restored
to the original condition. Unless otherwise diré¢tgrassy areas which were originally sodded slealll
re-sodded. Restoration work shall be at the Coturacexpense. All restoration work shall be
acceptable to the City Inspector.

3014 SIGNING MEASUREMENT AND PAYMENT

See Division | — General Requirements for CIP, iadd1120.

3021 PAVEMENT MARKING GENERAL

3021.1 Scope

This work shall consist of furnishing of all matdriequipment, and labor for the complete insialtat
of permanent pavement markings. Temporary pavemarkings shall conform to the temporary
traffic control requirements in Section 3031.

3021.2 Codes and Standards

All work and material shall be in accordance with tatest requirements of the Manual on Uniform
Traffic Control Devices (MUTCD) and all applicaliteeal ordinances.

3021.3 Modification of Specifications

These Specifications may be modified or deletegidpyopriate items in the Project Special Provisions
or by written authorization by the City Engineer.

3021.4 Incidental Work and Parts

Work incidental to pavement markings that is neeced in these Specifications shall be performed in
accordance with the City of Lee’s Summit specifimas and standards. All incidental parts, which are
not shown on the Plans or specified in the Spetifios and which are necessary to complete the
installation of pavement marking, shall be suppéed installed by the Contractor to the satisfactio
of the City Engineer. No additional payments Wl made for incidental work or parts.
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3021.5 Integrity of Design and Installation Standadls

The Contractor shall make no design modificatioataral substitution, or revision of any kind
without prior approval of the City Traffic EngineeMaterials or installation procedures deemed
unsatisfactory by the City Traffic Engineer, wittgard to retroreflectivity, bead distribution, pain
thickness, overspray, accuracy, line width, coesisy, tracking, or failure to comply with approved
specifications shall not be used for pavement magki

3021.6 Permits and Inspections

The Contractor shall contact the Public Works Depant before any project work begins to notify
the City Engineer of the construction schedule anequest project inspectiariEhe Contractor is
responsible for obtaining all necessary permitsfthe City, and is responsible for all associated
costs, before any work can begin.

3021.7 Warranty

The Contractor shall warranty both the labor amdotivement marking materials used for a minimum
period of one year from the date of applicatior; Warranty period and time referenced deficiency
measures noted below shall be extended for theidniaf applicable project bonds. The Contractor
shall submit a written warranty on company lettachewhich at a minimum shall require the
Contractor to replace any line or symbol with ahyhe following deficiencies:

* More than 10% of a 1,000 foot length of a longihadiine is damaged within one year of the
date of application,

* More than 10% of an individual symbol is damageithiwione year of the date of application,
or

* Aline or symbol has retroreflectivity values léban 150 millicandelas/sq m/lux for white
and 100 millicandelas/sg m/lux for yellow withineogear of the date of application.

3021.8 Property Damage

The Contractor shall be responsible for work-relaaecidents and damages to public or private
property caused by pavement marking installatidhpoperty damage shall be reported to the City
Engineer. Claims of damage to private property ndiceetly to the City will be forwarded to the
Contractor for resolution. Repair of damage to quevproperty shall be completed prior to City
acceptance of completed work. An amount equahéoctaim for damage sustained to public or
private property may be withheld from payment tmtactor until the City Engineer determines that
the claim has been satisfactorily resolved.

3022 PAVEMENT MARKING MATERIALS AND EQUIPMENT

3022.1 Scope

This section governs the furnishing of all matedatl equipment supplied by the Contractor, as
required to complete the installation of pavementkimgs as shown on the Plans, the Standard
Drawings, and as specified in the Project SpeciaviBions.

3022.2 Material Selection

The type of pavement marking material to be used @pecific project depends on the type of
marking and surface. If the material to be usatisspecified in the Plans or in the Project Sgleci
Provisions, the table on the following page shallbed for material selection. Selected materél sh
be approved by the City Traffic Engineer prior agtion.
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TABLE OF PAVEMENT MARKING MATERIALS

Marking T
Long_ltudmal Diagonal Lines Crossw_alk & Dashed Lines Symbols
Lines Stop Lines
Surface
Thermoplastic* | Thermoplastic*
. : ; . Pre-Formed Pre-Formed Pre-Formed
Asphalt or _ngh-Bu|Id or High-Build Thermoplastic | Thermoplastic | Thermoplastic
Paint Paint
Urethane or Urethane or
Concrete High-Build High-Build Pre-Formed. Pre-Formed. Pre-Formed.
. : Thermoplastic | Thermoplastic | Thermoplastic
Paint Paint
Nova-Chip/ Th lastic* | Th lastic* Pre-Formed Pre-Formed Pre-Formed
Microsurface ermopiastic ermopiastic Thermoplastic | Thermoplastic | Thermoplastic
Thermoplastic* | Thermoplastic*
. : . : Pre-Formed Pre-Formed Pre-Formed
Slurry Seal g;i?tlgh-Bqu ;;inT'gh'Bu'ld Thermoplastic | Thermoplastic | Thermoplastic

* Binder-sealer recommended by the manufactureteillequired on surfaces older than
two months.

3022.3 High-Build Paint

High-build paint shall be white or yellow paint theispecifically manufactured for use as pavement
markings. The paint shall consist of acrylic reséad-free pigments, dryers, water as solvent, and
sufficient pigment suspending agents to insuressiftement during storage.

The paint supplied shall be from freshly preparedlisand shall be formulated and manufactured
from first grade materials. The paint shall best-tirying, waterbase, acrylic resin type paint tégpa
of withstanding air and roadway temperatures withibeeding, staining, discoloring, or deforming.
The dried film shall be capable of maintaining @sginal dimensions and placement without
chipping, spalling, or cracking. In addition, itadhnot deteriorate because of contact with sodium
chloride, calcium chloride, mild alkalies and acids other ice control materials, oil, gasoline, or
diesel fuel droppings from vehicles.

The paint must comply with the following requirertgen

A. Formulation: The pigment of the Yellow paint shadhsist of the following for each 100
gallons of paint:

i. 30 Ibs. of approved Hansa Yellow
i. 17 Ibs. of Rutile Titanium Dioxide
iii. Other such extender pigments as necessary to pralalose match to the yellow
color requirement.

White and yellow paint shall be composed of 100%la&cpolymer, which shall be Rohm
and Haas HD-21 acrylic resin.

B. Consistency (viscosity): The consistency shallbeoless than 75 nor greater than 90 K.U. as
determined by ASTM D562.

C. Dry-Opacity: A contrast ratio of not less than Ov@ten the paint is applied with a 0.012 inch
film applicator. Dry-opacity will be determinedaarding to method 4121.1, Federal Test
Method Standard No. 141c.
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D. Dry to No Pick-Up Time: Maximum 5 minutes.

E. Fineness of Grind: The fineness of grind shalhbédess than 3 Hegman units when tested
according to ASTM D1210.

F. Daylight Reflectance: Daylight Reflectance of thhkiter paint shall not be less than 80%
relative to magnesium oxide when tested accordil§STM E1347.

G. Color: Yellow color must meet the following minimuchromaticity coordinates:

CIE Chromaticity Coordinate Limits (Initial)
1 2 3 4

Color
X y X y X y X y

Yellow 0.475 | 0.450 | 0.490 | 0.433 | 0.520 | 0.450 | 0.495 | 0.475

Yellow paint must display a nighttime presenceafoww when viewed from automobile
headlights.

White paint shall be pure white (free of tint)

H. Bead Embedment: At least 90% of the glass beadslmusmbedded between 50% and
70%.

I. Retroreflectivity: The following minimum retrorefttivity requirements shall be met
when using an acceptable 30-meter retroreflectarbetgveen 2 and 14 days after
application:

i. White 250 millicandelas/sg m/lux (min.)
ii. Yellow 175 millicandelas/sq m/lux (min.)

Each batch of paint shall be tested and certifiethe factory. Receipt of certification shall be
provided to the City. High Build Paint shall betazbsin accordance with the requirements of Federal
Specification TT-P-1952B.

No paint shall be used that is more than 6 moniths o

3022.4 Pre-Formed Thermoplastic

Pre-formed thermoplastic materials shall be swtidrluse on either asphalt or concrete pavements.
manufacturer recommended heat source fuses théngsro the asphalt or concrete pavements.
Glass beads are pre-mixed into the material fuetisand also must be applied to the surface either
before or after fusion to the pavement. Upon capline material produces an adherent reflectorized
marking of specified thickness and width, capalfleesisting deformation by traffic. Pre-formed
thermoplastic materials shall comply with AASHTO2M9 with exception of the relevant differences
due to the material being supplied in a pre-forstate, and must meet the following requirements:

A. Material shall have a minimum thickness of 90 ds tills as supplied by the manufacturer.

B. Material shall be resistant to deterioration duexposure to sunlight, water, oil, gasoline,
salt, or adverse weather conditions.

C. All pigments must be heavy metal free, includingt, bot restricted to lead, cadmium, and
mercury.

D. After application, the material must exhibit no egpable deformation or discoloration,
remain tack free, and not lift from the pavemerdemrmormal traffic conditions within a road
temperature range of 20° F to 150° F.
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E. Material shall be capable of conforming to pavenoemtours, breaks, and faults through the
action of traffic at normal pavement temperatures.
F. Color: Yellow color must meet the following minimuchromaticity coordinates:

CIE Chromaticity Coordinate Limits (Initial)
1 2 3 4

Color
X y X y X y X y

Yellow 0.475 | 0.450 | 0.490 | 0.433 | 0.520 | 0.450 | 0.495 | 0.475

White color shall be pure white (free of tint)
G. Retroreflectivity: The following minimum retrorefttivity requirements shall be met when
using an acceptable 30-meter retroreflectometdrinvit4 days after application:

i. White 300 millicandelas/sq m/lux (min.)
i. Yellow 225 millicandelas/sq m/lux (min.)

3022.5 Thermoplastic

Thermoplastic pavement marking material shall h@ieg to asphalt surfaces in a molten state, and
which upon cooling to normal pavement temperatpreduces an adherent reflectorized stripe
capable of resisting deformation. Thermoplastitemal shall meet the requirements of AASHTO
M249-79. Thermoplastic shall only be applied tdaces that are less than two months old, unless a
binder-sealer recommended by the manufactureipibeap

3022.6 Urethane

Urethane pavement marking material shall consist bbmogeneous blend of modified urethane
resins and pigments designed to provide a simpleneiric mixing ratio of two components (must be
two volumes of Part A to one volume of Part B). Wdatile solvent or fillers will be allowed.

A. Pigmentation: The pigment content by weight of comgnt A shall be determined by low
temperature ashing according to ASTM 0 3723. Tigenpint content shall not vary more
than * two percent from the pigment content ofahiginal qualified paint.

White Pigment shall be Titanium Dioxide meeting AD 476 Type I, Rutile.

Yellow Pigment shall be an Organic Yellow and camtao heavy metals.

B. Upon heating to application temperature, the maltehiall not exude fumes, which are toxic
or injurious to persons or property when handlemeding to manufacturer specifications.
The urethane pavement marking material compositibradl not contain free isocyanate
functionality.

C. Daylight Reflectance: The daylight directional egtiance of the cured modified urethane.
material (without reflective media) shall be a minim of 80 percent (white) and 50 percent
(yellow) relative to magnesium oxide when testaedgia color spectrophotometer with a 45
degrees circumferential /zero degrees geometyniiant C, and two degrees observer
angle. The color instrument shall measure the leisipectrum from 380 to720 nm with a
wavelength measurement interval and spectral basdgfal0 nm. In addition, the color of
the yellow modified urethane shall visually matabld@® Number 33538 of Federal Standard
595a with chromaticity limits as follows:
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CIE Chromaticity Coordinate Limits (Initial)
1 2 3 4

Color
X y X y X y X y

Yellow 0.490 | 0.470 | 0.475 | 0.438 | 0.485 | 0.425 | 0.539 | 0.456

D. Weathering Resistance: The modified urethane, whigad in the proper ratio and applied
at 14 to 16 mils wet film thickness to an aluminatioy panel (Federal Test Std. No. 141,
Method 2013) and allowed to cure for 72 hours abréemperature, shall be subjected to
accelerated weathering for 75 hours. The accetkvadathering shall be completed by using
the light and water exposure apparatus (fluorescdht condensation type) and tested
according to ASTM G 53.

The cycle shall consist of four hours UV exposureGnC (122 OF) and four hours of
condensation at 40°C (104 OF). UVB 313 bulbs shallused. At the end of the
exposure period, the material shall show no subatarange in color or gloss.

E. Drying Time: The modified urethane material, whared in the proper ratio and applied at
14 to 16 mils wet film thickness and with the progaturation of glass spheres, shall exhibit
a no-tracking time of three minutes or less whetettaccording to ASTM D 711.

F. Adhesion: The catalyzed modified urethane pavemmemking materials when applied to a
100 x 100 x 50 mm (4 x 4 x 2 in.) concrete blocklshave a degree of adhesion which
results in a 100 percent concrete failure in thopmance of this test

The concrete block shall be brushed on one sidéawnel a minimum strength of 3,500 psi.

A 2 in. square film of the mixed modified urethatall be applied to the brushed surface
and allowed to cure for 72 hours at room tempeeati2 in. square cube shall be affixed to

the surface of the modified urethane by means epaxy glue. After the glue has cured for

24 hours, the modified urethane specimen shalldeed on a dynamic testing machine in

such a fashion so that the specimen block is ireal fposition and the 2 in. cube (glued to

the modified urethane surface) is attached to yhamhometer head. Direct upward pressure
shall be slowly applied until the modified urethaystem fails. The location of the break and
the amount of concrete failure shall be recorded.

G. Hardness. The modified urethane marking mateneten tested according to ASTM 0-
2240, shall have a Shore D Hardness greater thdfili#ts shall be cast on a rigid substrate
at 14 to 16 mils in thickness and allowed to cuream temperature for 72 hours before
testing.

H. Abrasion. The abrasion resistance shall be evaluaiea Taber Abrader with a 1,000
gram load and CS-17 wheels. The duration of test b 1,000 cycles. The wear index
shall be calculated based on ASTM test method @40®@ the wear index for the
catalyzed material shall not be more than 80. t€hes shall be run on cured samples of
modified urethane material which have been apteaifilm thickness of 14 to 16 mils to
code S-16 stainless steel plates. The films sleadillowed to cure at room temperature for
at least 72 hours and not more than 96 hours bedstiag.

I.  Tensile. When tested according to ASTM 0-638, tlified urethane pavement marking
materials shall have an average tensile strengthtdéss than 6,000 pounds per square inch.
The Type IV Specimens shall be pulled at a rat&"gber minute by a suitable dynamic
testing machine. The samples shall be allowed te ati75 °F+ 2°F for a minimum of 24
hours and a maximum of 72 hours prior to perfornthregindicated tests.

J. Compressive Strength. When tested according to ADFBB5, the catalyzed modified
urethane pavement marking materials shall havengpmssive strength of not less than
12,000 pounds per square inch. The cast samplelshabnditioned at 75°F+ 2°F for a
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minimum of 72 hours before performing the indicatests. The rate of compression of these
samples shall be no more than ¥4 per minute.

3022.7 Drop-On Glass Beads

Drop-on glass beads shall be specifically manufadtto be compatible with pavement markings,
and shall comply with AASHTO M 247, Type .

3023 PAVEMENT MARKING CONSTRUCTION REQUIREMENTS

3023.1 Scope

This section governs the installation and remo¥g@lavement markings as shown on the Plans, the
Standard Drawings, and as specified in the Pr@petial Provisions.

3023.2 Surface Preparation

The surface on which markings are to be placed bkaillean and dry. The street surface shall be
cleaned of debris, sand, or any other deleterioatemal by sweeping and or use of jets of

compressed air immediately preceding the applicatfomarkings. New PCC pavements shall be

blast-cleaned to remove all curing compounds.

3023.3 Weather Limitations

The pavement surface temperature and air tempersttatl be determined before the start of each day
of marking operation and at any other time deemedessary by the City Traffic Engineer.
Temperatures shall be obtained with appropriatécdswising the manufacturer's recommended
procedure.

The pavement markings shall not be applied if tneement shows any visible signs of moisture or
it is anticipated that damage causing moistureh @ag rain showers, may occur during the
installation and curing periods.

3023.4 High-Build Paint Application

Paint shall be machine applied using spray gunigies and adjusted to apply paint at the required
thickness and width. If there is any evidencewof glogging, splattering or uneven paint distribufi
painting operations shall cease until equipmergstored to proper operation. Paint shall be adpli
from a vehicle that was specifically manufacturedgavement marking applications.

The pavement surface temperature and ambientageiatures shall be above 50° F during all
times when paint is being applied. Paint shallbmoapplied if the forecast conditions for the gigh
hours immediately following final application incla precipitation. High-build paint shall be
applied to a minimum wet thickness of 20 mils. Paiay be heated to a maximum temperature of
150° F before application.

Drop-on glass beads shall be mechanically apptigtie wet paint directly behind the paint spray

guns. Glass beads shall be applied evenly at amamirate of 9 pounds per gallon of paint. Glass
beads shall be applied evenly and shall comple®er the painted area. If beads do not embed
properly in the paint, all marking operations sleathse until the Contractor can demonstrate teat th

problem has been corrected.

The glass beads shall appear uniform on the entir&ing surface. The cured paint shall properly
adhere to the pavement surface. If the markingtplies not provide initial retroreflectivity ortife
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marking does not have the required minimum thickieesequired color, the Contractor shall re-apply
the marking paint to the required thickness, at @uwntractor's expense, and shall meet all
requirements as previously described.

3023.5 Pre-Formed Thermoplastic Application

To apply pre-formed thermoplastic, use a heatingcgeecommended by the material manufacturer
to fuse the pre-formed thermoplastic to the paveénfgiply the pavement markings as recommended
by the manufacturer. When recommended by the meatwié, use solvent or other type of adhesive
primer. Remove all existing markings or exposedeggfe before applying pre-formed thermoplastic.

3023.6 Thermoplastic Application

Thermoplastic material shall be applied to the pasat by the extrusion method wherein one side of
the shaping die is the pavement and the other #ides are contained by, or a part of, suitable
equipment for heating and controlling the flow o#terial. The equipment used to install hot
thermoplastic materials under this Specificaticalldie constructed to provide mixing and agitatién

the materials. Conveying parts of the equipmemnween the main material reservoir and the shaping
die shall be so constructed as to prevent accuionlahd clogging. All parts of the equipment that
come in contact with the material shall be consedi@s to be easily accessible and exposable for
cleaning and maintenance. The equipment shall h&tieacted so that all mixing and conveying parts
up to and including the shaping die will maintdie thaterials at a temperature not less than 375° F.
To assure that the thermoplastic does not falMbgie minimum temperature, the shaping die shall be
heated by means of a gas-fired infrared heateheated, oil-jacketed system. The equipment shall b
so constructed as to insure continuous uniformithé dimensions of the stripe. The applicatorishal
provide a means for cleanly cutting off squarepstends and shall provide a method of applying
"skip" lines. The use of pans, aprons or similali@ances that the die overruns will not be perrditte
under this Specification. The equipment shall be@tstructed as to provide for varying die widths
and to produce varying widths of traffic marking.

A special kettle shall be provided for melting dregiting the thermoplastic material. The kettle must
be equipped with a thermostat so that heating eatohe by controlled heat transfer liquid rathanth

by direct flame, so as to provide positive tempgetontrol and prevent overheating of the material
The heating kettle and applicator shall be so qupd@and arranged as to meet the requirements of the
National Board of Fire Underwriters, of the NatibRaie Protection Association, of the state an@loc
authorities.

Glass beads applied to the surface of the compktgd shall be applied by an automatic bead
dispenser attached to the striping machine in suaanner that the beads are dispensed almost
instantaneously upon the installed line. The diessl dispenser shall be equipped with an automatic
cut-off control synchronized with the cut-off ofetthermoplastic material.

The equipment shall be so arranged as to perntieptiang of the pavement immediately prior to
application of the thermoplastic material if prefireg is recommended by the thermoplastic
manufacturer. The applicator shall be mobile andenserable to the extent that straight lines can be
followed and normal curves can be made in a tra€Tdre applicator shall be capable of containing a
minimum of 125 pounds of molten material.

The pavement and ambient air temperatures shattdess that 55° F, and the thermoplastic material
shall be applied in a melted state at a temperaitir5° F to 450° F. The temperature of the
thermoplastic in the shaping die shall be mainthatethe manufacturer's recommended application
temperature, but in no case shall the temperaalirbdlow 375° F.
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The finished lines shall have well defined edgastamfree of waviness. All lines will have minimal
dribbles, runs and overlaps. In the event thattleplastic long lines must stop and then contirhes, t
restart shall line up to within 0.5 inches of tixéseng long line and maintain a totally straigimte.

The minimum thickness of thermoplastic lines shalhot less than 90 mils near the edges, nor less
than 125 mils at the center. The drop-on glass$sehdll be applied at a rate of one pound per 20
square feet of line.

3023.7 Urethane Application

The urethane pavement marking compounds shall pé&edpthrough equipment specifically
designed to precisely meter the two componentsamatio of 2:1. This equipment shall produce the
required amount of heat at the mixing head andtiguand maintain those temperatures within the
tolerances specified. This equipment shall als@tessan integral part of the gun carriage, a high
pressure air spray capable of cleaning the pavemmenédiately prior to the marking application.

The equipment shall be capable of spraying botlowelnd white urethane, according to the
manufacturer's recommended proportions and be redumt a truck of sufficient size and stability
with an adequate power source to produce linesibum dimensions and prevent application
failure. The truck shall have at least two urethi@mis each of 110 gallon minimum capacity and
shall be equipped with hydraulic systems and agtatt shall be capable of applying glass beads by
the double drop pressurized bead system. The sgétalirapply both the first drop glass beads and
the second drop glass beads at a rate of 10 Id/galequipment shall be equipped with pressure
gauges for each proportioning pump. All guns shalin full view of operators at all times. The
equipment shall have a metering device to regiseeaccumulated installed quantities for each gun,
each day. Each vehicle shall include at least grerator who shall be a technical expert in
equipment operations and urethane application tqaks.

The pavement markings shall be applied at a mininwnifiorm wet thickness of 20 mils in
accordance with the manufacturer's installatiotrircsions. At the time of installation the pavement
surface temperature and the ambient temperatullebghabove 35° F and rising. Urethane shall not
be applied if the forecast conditions for the eigbtirs immediately following final application
include precipitation.

3023.8 Pavement Marking Removal

All pavement marking removal shall be per the Planas authorized by the City Traffic Engineer.
Pavement markings shall be completely removedmittimal damage to the pavement. No more than
five percent of the existing marking shall remdihe pavement surface shall not be left scarred with
an image that misleads traffic. Any excess damageaoring of the pavement shall be repaired at the
Contractor's expense.

3023.9 Deficiencies

The Contractor shall remove and replace, at theér@ctior's expense, any finished markings that have
the following deficiencies:

« Drag marks, gashes, gouges, foreign covering, disamb areas, or areas that have failed to
solidify

» Improper adhesion, length or thickness

* Ragged appearance with areas that do not presamiykefined edges

» Lateral deviation in excess of two inches in a thraf 200 feet of marking
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3023.10 Final Clean Up

Before final acceptance, the Contractor shall restina condition equal to or better than thattigs
prior to construction all property, both public gmil/ate, within, adjacent to and beyond the lirofts
construction that have been disturbed or damagdé executing the work. The Contractor shall be
responsible for removing all pavement marking makespilled upon the road surface or adjoining
area. All restoration work shall be acceptablentoCity Inspector.

3024 PAVEMENT MARKING MEASUREMENT AND PAYMENT

See Division | — General Requirements for CIP, iad1120.

3031 TEMPORARY TRAFFIC CONTROL GENERAL

3031.1 Scope

The safety and mobility of all right-of-way usetiscluding workers, drivers, and pedestrians
throughout the project area is of paramount impameaand shall be the responsibility of the
Contractor. All work performed, whether in thehtgf-way or adjacent to the right-of-way, that
impacts vehicular or pedestrian traffic in any whgll be properly signed, marked, barricaded, and
otherwise protected. This work shall consist ahishing of all material, equipment, and labor to
provide safe temporary traffic control within orfjacent to the area of work.

3031.2 Codes and Standards

All work and material shall be in accordance with tatest requirements of the Manual on Uniform
Traffic Control Devices (MUTCD), Standard Highwag$s (SHS), American Traffic Safety Services
Association (ATSSA) Quality Standards for Work Zdaffic Control Devices, Standards of the
American Society of Testing Materials (ASTM), Nat# Cooperative Highway Research Program
(NCHRP) Report 350, Americans with Disabilities Aatcessibility Guidelines for Buildings and
Facilities (ADAAG), City of Lee's Summit Pavementayking and Signing specifications and
standards, and all applicable local ordinances.

3031.3 Moadification of Specifications

These Specifications may be modified or deletegidpyopriate items in the Project Special Provisions
or by written authorization by the City Engineer.

3031.4 Traffic Control Plans

If a traffic control plan is not part of the Platie Contractor shall submit a traffic control plan
accordance with the Manual on Uniform Traffic CahDevices (MUTCD) as well as all federal,
state, and local regulations and ordinances. Caotrés responsible for obtaining the City Traffic
Engineer’s approval of said traffic control plaefdre implementation.

If the Contractor would prefer to use a traffic tohplan that differs from the approved plans, the
Contractor may request modifications to the tragfiotrol plan. The Contractor will submit a plan
based on the timeframes and requirements of the@nContractor is responsible for obtaining the
City Traffic Engineer’s approval of said trafficrol plan, before implementation.

Based on field conditions or unforeseen circum&anthe Contractor and/or City Traffic Engineer

may request modifications to the traffic controbml whether it is the approved plan or the
Contractor’s plan.

LS3000 30-16 10/23/09



TRAFFIC CONTROL

The Contractor is required to maintain access lk@ralperties served by the streets within the
construction site limits.

3031.5 Minimum Requirements

The temporary traffic control requirements shownhanPlans are minimum requirements only and do
not attempt to address in depth the variety oasiitns that may occur once construction has begun.
no way do the requirements shown on the Plansveeliee Contractor of his responsibility for
selecting proper traffic control devices and impderation procedures that will assure the safety of
motorists, pedestrians, and workers at all tiffdge Contractor shall be fully responsible for daenag
or injuries whether or not traffic control devidesve been provided.

3031.6 Incidental Work and Parts

Work incidental to temporary traffic control tha mot covered in these Specifications shall be
performed in accordance with the City of Lee’s Sutrapecifications and standards. All incidental
parts, which are not shown on the Plans or spé€difighe Specifications and which are necessary to
provide proper traffic control, shall be suppliedlanstalled by the Contractor to the satisfactbn
the City Engineer. No additional payments willrhade for incidental work or parts.

3031.7 Permits and Inspections

The Contractor shall contact the Inspector 48 hprigs to installing any traffic control deviceEhe
Contractor is responsible for obtaining all necgsparmits from the City, and is responsible fdr al
associated costs, before any work can begin. Tiydr@pector shall inspect and approve the final
location of all traffic control devices.

3032 TEMPORARY TRAFFIC CONTROL MATERIALS AND EQUIPM ENT

3032.1 Scope

This section governs the furnishing of all charme, construction signing, barricades, and other
material and equipment supplied by the Contraeterequired, to implement the temporary traffic

control as shown on the Plans, the Standard Drayiagd as specified in the Project Special

Provisions. All equipment and material shall bg@od condition, and shall meet the approval of the
City Traffic Engineer.

3032.2 Construction Signs

All construction signs shall comply with the sigbape, legend, layout, and color requirementseof th
MUTCD and Standard Highway Signs book. For all sigimat will be used at night, the legend,
border, and background other than black shall bdenfram high intensity retro-reflective sheeting.

Supports or posts used for mounting signs or devétmll be designed to yield upon impact to
minimize hazards to motorists, and be approved®yRP Report 350. Portable sign supports should
not be used for durations of more than three ($3.daand bags shall not be used as ballast for sign
supports for durations of more than seven (7) de&§gpports and posts shall not be installed in
pavement.

For mobile operations, a sign may be mounted oroik wehicle, a shadow vehicle, or a trailer
stationed in advance of the work area or moving@with it.

3032.3 Channelizers
Channelizers, including cones, tubular markeraydriand trim-lines shall be per the sizes shown on
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the Plans or Standard Drawings. Orange shall égtedominant color on the channelizers, with

bands of white high intensity retro-reflective stig Trim-line channelizers are the preferred

channelizing devices. Channelizers shall have cadened base and may be constructed of
polyethylene or other material to withstand impathout damage to themselves or to vehicles.

Cones may not be used at nighttime.

3032.4 Barricades

Barricades shall be per the sizes shown on thesRlaBtandard Drawings and in compliance with

NCHRP Report 350. Stripes on barricade rails siallternating orange and white retro-reflective

sheeting sloping downward at an angle of 45 dednetbg direction road users are to pass. Sarsl bag
used as ballast for barricades shall be kept ird gmmdition. Contractor shall be responsible for

removing and cleaning up any sand bags that hancgeesscaping from them.

3032.5 Arrow Panels

Arrow panels are a matrix of lamps capable of flaglor sequential displays, to be used where
necessary to divert traffic. Two types of arromgla are acceptable for use on City streets; Type C
and Type D, meeting the requirements listed inMErCD.

Type C arrow panels shall be used during nightoperations. They shall have a minimum width of

96 inches and a minimum height of 48 inches. Ty@erow panels shall be mounted on a portable
chassis at a minimum height of seven feet (7’) membsfrom the bottom of the panel to the road

surface.

Type D arrow panels can be used during daylight$)dar mobile operations, or for emergencies.
They shall have a minimum width of 48 inches amdisimum height of 24 inches. Type D Arrow
panels are mounted on work vehicles at a minimuighthef seven feet (7') measured from the
bottom of the panel to the road surface. Any ehdisplaying an arrow panel shall be equipped with
high-intensity rotating beacon, flashing beacouwijliaging beacon, or strobe lights.

3032.6 Warning lights

Type A, B, and C Warning lights shall be portablattery powered, yellow, enclosed lights. All tgpe
of warning lights shall be in accordance with therent edition of “Purchase Specification for
Flashing and Steady-Burn Warning Lights”, publishgdhe Institute of Transportation Engineers.

3032.7 Temporary Pavement Markings

Temporary pavement markings on finish surface paveror existing surface pavement shall be
removable retro-reflective polymer marking tapehafv installed on pavement that will be removed,
surfaced, or resurfaced, temporary pavement magldhgll be water-borne traffic paint or removable
retro-reflective polymer marking tape.

3032.8 Portable Changeable Message Boards

Portable changeable message boards may be prdwdhd City at the discretion of Public Works.
The City Traffic Engineer shall coordinate the né@ortable changeable message boards with the
City’s Public Works Operations Division. The Op@as Division shall be notified at least five (5)
days before a portable changeable message baaqlised. All messages displayed on the boards
shall be approved by the City Traffic Engineer.

3032.9 Temporary Concrete Traffic Barrier
Temporary concrete traffic barrier shall be per stendards and specifications of the Missouri
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Department of Transportation (MoDOT).

3033 TEMPORARY TRAFFIC CONTROL CONSTRUCTION REQUIRE MENTS

3033.1 Scope

This section governs the installation and placerétraffic control devices as shown on the Plans,
the Standard Drawings, and as specified in theeBr@pecial Provisions. All temporary traffic
control shall be in conformance with the MUTCD.

3033.2 Sign Installation

The installation of all construction signage shallin compliance with the MUTCD and the City of
Lee’s Summit Standard Drawings for Signing. Alisting and temporary construction signs shall be
removed or covered when they are not applicableiffoposts shall be installed in paved surfaces in
a manner that could cause damage to the finishegicsu

Signs shall be properly maintained for cleanlinessbility, and correct positioning. Signs thatiea
lost significant legibility shall be promptly regled.

Signs mounted on portable sign supports or Typgrdades must be installed at least one foot above
the road surface. Signs mounted on Type 3 barricsldeuld not cover more than 50 percent of the
top two rails or 33 percent of the total area efttiree rails.

Type B warning lights shall be installed in conjtioi with all construction warning signs that viié
in place at nighttime, which alert road users alaathiange in alignment, traffic control, lane clesu
or road closure. Warning lights shall be mountedigns in a manner that, if hit by an errant ehic
they will not be likely to penetrate the windshield

3033.3 Temporary Pavement Marking Installation

Temporary pavement markings are required to ddbrtba travel way for vehicles when the intended
traffic pattern differs from the normal traffic pextn for a duration of three calendar days or mdtes
installation of all temporary pavement markingdidb&in compliance with the MUTCD and the City
of Lee’s Summit Standard Drawings for Pavement ayk

All travel lanes should be at least 11 feet widayéver a minimum lane with of 10 feet may be
allowed if approved by the City Traffic Engineef “Narrow Lanes” sign should be installed in
advance of any location where the lane width isiced to less than 11 feet.

Where temporary pavement markings are to be placedsurface which has existing markings, the
incorrect markings shall be removed or obscurdbddullest extent possible without damage to the
pavement surface. Any appreciable damage or diifesippearance from the surrounding surface
shall be repaired by the Contractor at his expansejethods approved by the City Engineer.

On the finish surface of pavement, interim markiagsrequired if the permanent pavement markings
cannot be installed within 24 hours. Interim mags on finish surface of pavement shall consist of
four inch (4”) wide by two feet (2") long stripesrdhe center line of the street or lane line, at
approximately 50 foot spacing. Interim markingalshe the same color and configuration as the
permanent pavement markings.
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3033.4 Placement of Channelizers

Channelizers shall be used to delineate the tkaaglfor vehicles when the intended traffic pattern
differs from the normal traffic pattern on a stre€@hannelizers shall be spaced as indicated on the
Standard Drawings.

Type C warning lights may be mounted on channditteat delineate the edge of the travel way. If
warning lights are installed on channelizers, tegll be mounted in a manner that, if hit by aargrr
vehicle, they will not be likely to penetrate thadshield.

3033.5 Lane Closures

Lane closures are not permitted on arterial oectdr streets before 9:00 A.M. and after 4:00 P.M.
Monday thru Friday, nor anytime on Saturday, Suratayolidays observed by the City unless prior
approval is received through the City Traffic Erein  Emergency repairs will be evaluated on a
case-by-case basis. The Contractor shall not staterials or park vehicles within an otherwise
moving lane of traffic.

All lane closures for durations longer than 30 nsushall be signed and delineated with traffic
control devices as illustrated in the Standard Dmgs: Lane closures for durations of 30 minutes or
less are considered to be short duration or maipierations. Lane closures for short duration or
mobile operations, at a minimum, shall require theghicle be equipped with high-intensity rotating
beacon, flashing beacon, oscillating beacon, obsttights. Warning signs, channelizers, and/or
arrow panels should also be considered, if possible

The City Engineer reserves the right to suspertiblay certain operations to adequately provide for
the movement of traffic. This may include periad$nclement weather or unusually heavy traffic.

3033.6 Flaggers

Flaggers are required anytime vehicles are dirdoterbss into an opposing lane of traffic on dater
or collector streets. If proper line-of-sight cahive provided at intersections, drives, or curves,
flaggers will also be required. Flaggers shaltrbaed by an ATSSA certified program. Flaggers
shall be equipped with a STOP/SLOW paddle, and imeigiroperly attired per the requirements of
the MUTCD.

3033.7 Street or Sidewalk Closures

All street or sidewalk closures must be approvethbyCity Traffic Engineer. If a detour route v
provided around the closure, the detour route sigmiust be inspected and approved before the street
or sidewalk can be closed.

When a section of street is completely closeddffit, Type 3 barricades shall be erected at tl@po

of closure. Barricades must extend completely aaesadway and its shoulders or from curb to curb.
Type A warning lights should be installed on eagpd3 barricade used to alert drivers of a closure.
Where provisions must be made for access of equipmwed authorized vehicles, the Type 3
barricades should be provided with gates or movedxtéons that can be closed when work is not in
progress, or with indirect openings that will disamge public entry. Where access is provided throug
the Type 3 barricades, the Contractor shall agdoseire at the end of each working day.

When a street is closed, but access must stilliweed for local traffic, the Type 3 barricades atiy
are not erected completely across a roadway. khsteaarrangement should be devised that will
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permit local use but effectively discourage usé¢hbgugh traffic. A sign with the appropriate legend
concerning permissible use by local traffic shallitistalled.

Whenever possible, a section of sidewalk thatrizoreed should be replaced the same day, or other
materials may be used to temporarily fill the drearder to maintain pedestrian traffic.

3033.8 Detours

All detour routes are subject to the approval @& @ity Traffic Engineer. Where detours are
permitted, all necessary detour route signing rbasinstalled a minimum of 48 hours before the
detour is in effect to allow for inspection. Akwur signing shall utilize high intensity retrdleetive
sheeting. While traffic is detoured, constructigrerations shall be expedited. Periods when detour
are allowed will be strictly enforced.

3033.9 Excavations, Embankments, and Obstructions

The Contractor shall be responsible for maintairithgafeguards around excavations, embankments,
obstructions, or open trenches on an around-theedasis, whether or not work is being actively
pursued.

An all-weather surface wedge capable of suppoxtaigcles should be provided adjacent to an edge
drop-off of more than two inches (27), but lessrttiaur inches (4”). Such a wedge should have a
slope no greater than 1:1. An all-weather surfsedge capable of supporting vehicles shall be
provided adjacent to an edge drop-off of more flbaninches (4”). For drop-offs of more than four
inches (4"), the maximum slope of the wedge staBii. Concrete traffic barrier may be used in lie
of wedge; and should be considered if an edge dffogxceeds twenty-four inches (24”), or for other
factors such as the presence of heavy machinempikers. “Shoulder Drop Off’ signs (MUTCD
No. W8-9) shall be installed adjacent to any edgg-aff of more than two inches (2”) that is not
protected by a wedge or barrier.

If it is necessary to leave a trench excavatetarstreet open during times when work is not algtive
being pursued, the Contractor shall provide stmadliiadequate steel plates to bridge the excavatio
All steel plates shall be A36 certified steel, migim one inch (1") thick, with lift hooks, securely
fastened to the pavement with stakes or pins.| Sieges shall be installed per the requirementisef
City of Lee’s Summit specifications and standards.

Orange mesh temporary fencing shall be installedrat all excavations outside the street during
times when work is not actively being pursued. digmpshall be at least four feet (4’) in heightght
orange in color, and attached to posts capablapgfarting the fencing without significant saggimg o
bowing. If the excavation or an obstruction extemdo a sidewalk or driveway, a Type 2 barricade
with a Type A warning light should be placed adjade the fencing or obstruction to warn of the
hazard.

3033.10 Additional Traffic Control

The City Traffic Engineer may require additionajrss, channelizers, barricades, warning lights,
flaggers, or other traffic control devices at ainyet or at any place that, in his opinion, are neaes
for proper protection of vehicular or pedestriaffic and workers.

3033.11 Maintenance Work

The Contractor shall be responsible for maintaiwithgraffic control devices on an around-the-clock
basis, whether or not work is actively being pudsudl traffic control devices shall be maintairiad
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acceptable condition as defined by the latest ATSQAality Standards for Work Zone Traffic
Control Devices.” Devices in unacceptable or mafrondition as determined above shall be
removed from the job site and replaced with devieesceptable condition. The Contractor shall be
responsible for cleaning all temporary traffic gohtlevices as needed so that they have a neat and
clean appearance at all times.

The Contractor shall be responsible for period&otis of traffic control devices at night to vetifyat
all devices are visible to drivers.

3033.12 Deficiencies

Deficiencies in traffic control shall be correctaunediately. Should the Contractor fail to enfdtoe
traffic control plan or fail to clean, replace,atherwise maintain the traffic control devices witR4-
hours of verbal or written notice from the City Emeer, the City may take one or more of

the actions listed on the following page:

A. City or another agency employed by the City mayemrdeficiencies in signing or warning
devices and deduct the cost from the Contract@ysgstimate,

Stop the work until deficiencies are corrected,

Suspend all pay estimates until deficiencies areected, or

Place the Contractor in default.

COow

3033.13 Final Clean Up

Before final acceptance, the Contractor shall restina condition equal to or better than thattigs
prior to construction all property, both public gmilzate, within, adjacent to and beyond the lirofts
construction that have been disturbed or damagdlé wkecuting the work. This includes, but not
limited to, existing curb and gutter, sidewalk, panent, drainage structures, irrigation systemesestr
lighting and traffic signal equipment. All unpavaetas damaged during construction shall be restored
to the original condition. Unless otherwise diréctgrassy areas which were originally sodded blealll
re-sodded. Restoration work shall be at the Coturacexpense. All restoration work shall be
acceptable to the City Inspector.

3034 TEMPORARY TRAFFIC CONTROL MEASUREMENT AND PAYM ENT

See Division | — General Requirements for CIP, iadd1120.
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